
 
 

OSBI CODIS Unit Policy Manual 
Table of Contents 

Revision #: 7, Effective Date: November 1, 2015 

 
 

CODIS Unit Quality Manual 
 

Section Number Section Name 
CODISQM_1 Scope 
CODISQM_2 Definitions 
CODISQM_3 Quality Assurance Program 
CODISQM_4 Organization and Management 
CODISQM_5 Personnel 
CODISQM_6 Facilities 
CODISQM_7 Sample Control 
CODISQM_8 Validation 
CODISQM_9 Analytical Proc 

Section Number Section Name 
CODISQM_10 Equipment Calibration and 

Maintenance 
CODISQM_11 Documentation 
CODISQM_12 Review 
CODISQM_13 Proficiency Testing 
CODISQM_14 Corrective Action 
CODISQM_15 Audits 
CODISQM_16 Safety 
CODISQM_17 Outsourcing 
CODISQM_18  Data Management 

 

 
CODIS Standard Operating Procedures 

 

 
Section Number Section Name 
CODIS_1  Data Entry / Search Procedures 
CODIS_2 Hit Verifications 
CODIS_3 Setup of Direct Amp of DNA  
  using PowerPlex Fusion 
CODIS_4 Amplification with  
 PowerPlex Fusion 
CODIS_5 3500xL CE Analysis 
CODIS_6 Analysis/Mgmt of Data 
CODIS_7 Interpretation for  
 Offender Analysis 

 
     CODIS Quality Control Procedures 
 

Section Number Section Name 
QC_1 PowerPlex Fusion Kits 
QC_2 3500xL Maintenance 
QC_3  Biomek 3000 Maintenance 
QC_4 Thermometers 
QC_5 Fridge and Freezers 
QC_6 Balances / Scales 
QC_7 Thermal Cyclers 
QC_8 Pipettors 
QC_9 Robotics Systems 
QC_10 NIST Equipment 
QC_11 General Equipment 
QC_12 Cleaning & Sterilization 
QC_13 Temperature Documentation 
QC_14 Thermomixer 
QC_15 TVS 

 
 

 
Casework Procedures: 
Reference Forensic Biology Unit Policy Manual 

 

 
 
 
 
 

Conforming to the ASCLD/LAB International Standards, as ISO 17025 Program of Accreditation 

 
 

OSBI CODIS Unit Policy Manual Page 1 of 109           Revision #: 7, Effective Date: 11/01/2015 
  
 



CODIS Unit Quality Manual 

OSBI CODIS Unit Policy Manual Page 2 of 109 Revision #:  7, Effective Date:  11/01/2015 

 

 

 
 

ATTENTION: If any portion(s) of the CODIS Unit Policy Manual is/are unclear to 
any analyst or if a circumstance arises outside the scope of this document, it is 
the responsibility of each analyst/technician to immediately notify the Technical 
Manager and the respective Supervisor to seek clarification/approval or obtain 
guidance on the issue BEFORE proceeding. 

 
 
 
Per requirements in the FBI’s Quality Assurance Standards for DNA Databasing Laboratories 
11.2 and the FBI’s Quality Assurance Standards for Forensic DNA Testing Laboratories Standard 
11.3, “Except as otherwise provided by state or federal law, the laboratory shall have and 
follow written procedures to ensure the confidentiality of the database, known or casework 
reference samples and the information in DNA databases and DNA records.  Except as 
otherwise provided by state or federal law, reports, case files, DNA records, and databases shall 
be confidential.”  DNA profiles are not to be transmitted outside the OSBI network 
electronically.  The OSBI network (e-mail and server) is secure; therefore, NDIS allows these 
electronic transmissions.  However, DNA profiles will not be e-mailed outside of the OSBI 
network without prior authorization from the Technical Manager. 
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CODISQM_1 SCOPE (top ↑) 

1.1 The CODIS Unit Policy Manual shall apply to work specifically performed by analysts/technicians 
working within an officially defined CODIS Unit or by analysts/technicians working in the capacity as a CODIS 
analyst or associated technician. 

 

1.2 The purpose of this Policy Manual is to establish and maintain a documented quality system that is 
appropriate to the CODIS Unit of the Oklahoma State Bureau of Investigation (OSBI). The Forensic Biology 
Unit maintains a separate quality manual which can be found in the Forensic Biology Unit Policy Manual. 

 
1.3 Any document referenced within the policy manual shall be available to each Forensic Biology 

Casework/CODIS laboratory within the OSBI multi-laboratory system (per FBI Quality Assurance Standards 
(QAS) Audit Document discussion). 

 
1.4 Hyperlink and attachment maintenance (removal, addition, or correction of hyperlinks and 

attachments) shall not constitute a new document revision. 

 
ATTACHMENT(S): 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 

 
REFERENCE(S): 
OSBI Forensic Biology Unit Policy Manual 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 
 
 

CODISQM_2 DEFINITIONS  (top ↑) 

 
Terms in this document follow the definitions set forth in Section 2 of the Quality Assurance Standards (QAS).  In 
addition, the OSBI CODIS Unit establishes the following definitions: 

 

Analytical Threshold - the relative fluorescence units (RFU) value above which an observed well-formed peak 
that is not the result of a diagnosable issue such as stutter, pull-up, spike, minus A, etc. can be assumed to be 
observed due to the presence of an allele 
Annual – once per calendar year 
Concurrent – taking place at the same time with the same conditions [as clarified by the Federal Bureau of 
Investigation (FBI)] 
Differential Extraction – process for extracting DNA from all samples testing presumptive or confirmatory 
positive for seminal fluid in the (performed in the Forensic Biology Units of the OSBI). 
DNA Analysis - using the Polymerase Chain Reaction (PCR) to examine Short Tandem Repeats (STR) utilizing 
capillary electrophoresis 
Dye blobs - disassociated primer dyes which are reproducible artifacts often observed with a particular lot of 
amplification kits 
Instrument Spike - non-reproducible artifacts which occur occasionally within an electophoretic run resulting in 
the appearance of anomalous peak(s) on the electropherogram. A peak resulting from an instrument spike is 
easily identified as such upon close examination. Such a peak will usually be composed of all colors of 
approximately equal apparent fluorescent intensity and occur at the same data point and/or scan number in 
GeneMapper ID-X.  
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Intimate Sample - originating from the body (i.e. vaginal swabs, swab of hand, oral swabs, etc.) 
Low Copy Number (LCN) DNA Analysis – as referred to at the OSBI, LCN DNA analysis shall be defined as any 
DNA analysis where additional amplification cycles beyond the OSBI’s internal validation, post-amplification 
purification, reduced reaction volume, nested PCR, or an increased injection time or voltage outside the scope 
of the OSBI’s internal validation were performed; the OSBI does not perform LCN DNA analyses and, as such, 
any sample subjected to these conditions will not be submitted to NDIS. 
Microvariant Alleles - alleles which contain an incomplete repeat unit (i.e. 9.3 at TH01) 
Minus A (-A) – a reproducible artifact of the PCR process generated by the inability of AmpliTaq Gold™ to 
catalyze the addition of a single nucleotide (predominantly adenosine) to the 3' end of the PCR product during 
the final extension step 
Mixture – two or more contributors are present in a DNA profile 
Off-ladder Allele (OL) - an allele whose size is not represented within the allelic ladder 
Off-scale Peaks (OS) - those reproducible peaks above the linear detection of the instrument; any 
fluorescence signal that exceeds the detection threshold of the instrument.  The OS quality flag indicates if 
the camera is saturated at any data point within the analysis range.  It is not based on an absolute RFU value 
(peak height). 
Peak Height Ratio (PHR) - the ratio of the peak with the lowest RFU to that of the peak with the highest RFU of a 
heterozygous pair expressed as a percent (truncated) 
Peak Stochastic Threshold (PST) –  the RFU value above which it can be assumed that peak “drop-out” does not 
occur and any observed allelic peak that has no sister allele present can reasonably be believed to be 
homozygous Process Step – this refers to each step in a process of analysis.  This would include, but is not limited 
to, adding protocol specific reagents at listed volumes, use of Microcons, or use of any other equipment in the 
analysis process, and, as such, an associated blank must also be taken through the process concurrent to any 
samples.  However, in some process steps such as the concentrating of a sample, although a questioned sample 
and its associated reagent blank(s) must both be placed into the device, it is acceptable to remove any associated 
blank(s) from the process step while allowing the sample to continue in the step until an appropriate volume is 
achieved.  Adding reagent to bring any volumes to a working volume is not considered a process step. 
Pull-up (PU) - when the matrix cannot compensate for an excess of one color, causing the “pulling up” of peaks 
in another color; in other words, the instrument is not able to resolve spectral overlap. This may be observed as 
a small peak at a similar scan number as a large peak in another color. 
Reagent - any substance or mixture used in the analysis process of the Forensic Biology Discipline. Chemicals 
used to make reagents are not considered “reagents”, but rather chemicals (i.e. NaOH). Reagents will have an 
expiration date of one year from the date of receipt, unless otherwise specified by the manufacturer or in the 
FBU Policy Manual and/or its attachments. 
Review Date - the completion date of the review of the protocols 
Single Source - one contributor is present in a DNA profile 
Standard Extraction - all samples except those requiring a differential extraction (performed in the Forensic 
Biology Units of the OSBI). 
Stutter (ST) - a reproducible artifact of the PCR process; a minor product peak longer or shorter than the 
corresponding main allele peak.  The stutter peak may be various sizes in relation to the main allele peak 
dependent on the repeat structure and the amplification kit. 
Technical Manager – equivalent to “Technical Leader” as defined by QAS 
Trailing Primer Peak – peaks associated with the primer peak that fall within the size calling range 
Trainee – an analyst or technician undergoing training in a particular discipline (i.e. serology or DNA analysis) 
Trisomy – three alleles at a single source STR locus 
True Allelic Peak (allele) - a relatively symmetric pointed arch in an upward direction. It is wider at the base 
than at the summit and shows an area of non-linear taper to and from the highest point. Generally, the peak 
should have a height:width ratio of >1. True allelic peaks should be present in only a single color unless pull-up 
has occurred. 
Virtual Allele - an allele that is labeled by the software, even though it is not present in the allelic ladder. For 
example, if using the Identifiler® Plus panel in GMID-X, there is an allelic bin for an 11 at D3S1358, although the 
ladder alleles range from 12 to 19. Thus, an allele labeled as an 11 at D3S1358 would be considered a virtual 
allele. The term “virtual allele” does not in any way indicate that the allele is not a true allele, but simply  
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indicates it is an off-ladder allele that has been assigned a label. 
Work product - the material utilized in testing and/or generated as a function of the analysis process 

 
REFERENCE(S): 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 

 
CODISQM_3 QUALITY ASSURANCE PROGRAM (top ↑) 

 

3.1 The OSBI Criminalistics Services Division (CSD) maintains a general, unit-neutral Quality Manual. The 
OSBI CODIS Unit maintains this unit-specific quality manual to specifically address the quality system 
for offender sample analysis. 

3.1.1 The Quality System will address the following areas: 

3.1.1.1 Goals and Objectives 

3.1.1.2 Organization and Management 

3.1.1.3 Personnel 

3.1.1.4 Facilities 

3.1.1.5 Evidence Control 

3.1.1.6 Validation 

3.1.1.7 Analytical Procedures 

3.1.1.8 Equipment Calibration and Maintenance 

3.1.1.9 Reports 

3.1.1.10 Review 

3.1.1.11 Proficiency Testing 

3.1.1.12 Corrective Action 

3.1.1.13 Audits 

3.1.1.14 Safety 

3.1.1.15 Outsourcing 

 

3.2 Retention of Records 
The CODIS Unit shall follow OSBI CSD Quality Procedure (QP) 16.1 – Control of Records for quality and 
technical records to include the following areas: 

 Proficiency Tests 

 Corrective Action 

 Audits 

 Training Records 

 Continuing Education 

 Court Testimony Monitoring 
According to the OSBI CSD Quality Procedures, the above listed areas are all quality records. 
 

3.3 Annual Review - The CODIS Unit shall conduct an annual review to be inclusive of the overall quality 
assurance program, analytical procedures, quality control procedures, training manual, and any other 
division (CSD) or agency (OSBI) procedures that are applicable to the quality of DNA analysis. 

3.3.1 CODIS Level Documents: The Technical Manager shall direct and document his/her approval of 
the annual review of the CODIS Unit Quality Assurance Program. This review may be an 
ongoing process of incorporating any deviations or suggestions submitted through OSBI CSD 
QP 3 – Deviations and QP 15 – Preventive Action into the next revision of the CODIS Policy 
Manual. A final review of the incorporated changes will be completed before issuance, and  
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approval documented in the Approval section of the document. The Technical Manager will  
conduct the annual review by requesting assistance through the Biology Subcommittee, as 
needed. 

3.3.1.1 The final, documented approval of the Annual Review shall correspond sequentially 
or identically in date with either the issuance of a new policy revision, approved by 
the Technical Manager, to the current policy or by the insertion of the “Review Date” 
and the phrase “Annual Review” within the History section of the current policy. 
Changes to the policy shall be outlined in the History section. 

3.3.2 CSD/OSBI level documents: Review of these policies/procedures will be documented in a 
memo, and any proposed deviations/changes will be submitted to the appropriate authority. 

 

3.4 Goals and Objectives - The CODIS Unit shall strive to accomplish the following goals and objectives: 

3.4.1 The goals and objectives for the OSBI's Criminalistics Services Division (CSD) are outlined in the 
CSD Quality Manual.  In addition, the specific goals and objectives of the CODIS Unit include 
ensuring the quality of data entered into and/or searched against CODIS, timely entry of 
offender and casework data into CODIS, routine searches of profiles maintained in CODIS, and 
timely verification of hits.   

3.4.2 Pursuant to Oklahoma Statute Title 74 Section 150.27a, the Oklahoma State Bureau of 
Investigation (OSBI) is charged with the task of implementing the Combined DNA Index System 
(CODIS) for the state of Oklahoma.  To ensure the quality of the database, it is the policy of the 
OSBI that all data entered into and/or searched against CODIS is generated in a manner 
consistent with the FBI’s Quality Assurance Standards for DNA Databasing Laboratories, the 
FBI’s Quality Assurance Standards for Forensic DNA Testing Laboratories, and the FBI’s 
National DNA Index System (NDIS) Procedures. 

 
REFERENCE(S): 
OSBI CSD Quality Manual 

        FBI’s Quality Assurance Standards for DNA Databasing Laboratories 

    FBI’s Quality Assurance Standards for Forensic DNA Testing Laboratories 

    FBI’s National DNA Index System (NDIS) Procedures 

 
 

CODISQM_4 ORGANIZATION AND MANAGEMENT  (top ↑) 

4.1 The OSBI CODIS Unit managerial staff shall: 

4.1.1 The CODIS Unit shall have a managerial staff with the authority and resources needed to 
discharge their duties and meet the requirements of the standards in this document and the 
FBI’s Quality Assurance Standards for DNA Databasing Laboratories (September 1, 2011). 

  

4.1.1.1 In the event that the managerial staff does not have the authority or resources to 
ensure that the standards are being met, the Technical Manager shall suspend DNA 
laboratory operations, utilizing OSBI CSD QP 13 – Non-Conforming Work, until such 
time that the DNA testing at one laboratory or multiple laboratories re-establishes 
the managerial authority or resources necessary to meet or exceed these standards. 

4.1.2 The Technical Manager of the OSBI Forensic Biology discipline is responsible for all Technical 
aspects of the OSBI’s multi-laboratory Forensic Biology discipline. The Forensic Biology 
discipline is comprised of two separate laboratories: Forensic Science Center — FSC Forensic 
Biology (FBU - major crimes), FSC Specialized Forensic Biology (SFBU - property crimes and 
cold cases), and CODIS Units and the Northeast Regional Laboratory — NERL Forensic Biology. 

4.1.3 There is a single casework CODIS Administrator responsible for the entire OSBI multi-
laboratory system. 

4.1.4 The CODIS Unit shall have at least two full time employees who are qualified DNA analysts. 
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4.1.4.1 In the event that a laboratory ceases to have two full time DNA analysts, the 
Technical Manager shall immediately suspend the processing of any new analyses 
and only perform required quality procedures until a second full time DNA analyst is 
qualified. 

4.1.5 OSBI Policy 103 – Authority and Responsibility and OSBI CSD QP 1 – Responsibilities and 
Authority specify the responsibility and authority of each position within the OSBI CODIS Unit 
chain of command. In addition, the CODISQM_5 section titled “Personnel” reflects the 
responsibilities associated with each position. 

4.1.5.1 The Organization and Management Structure of the OSBI Criminalistics Services 
Division (CSD) is detailed in the OSBI CSD Quality Manual. The CODIS Unit 
“Organization and Management Structure” chart (CODISQM_OrgChart) maintained 
by the OSBI CODIS Unit reflects the interrelation of all appropriate personnel. 

4.1.6 The document titled “Technical Manager Contingency Plan” reflects the plan to maintain 
uninterrupted Technical leadership over the DNA testing operations within the OSBI Forensic 
Biology discipline. Exclusion from the document shall not exclude qualified individuals from 
participating in a contingency plan during a Technical Manager position vacancy. 

 

 
ATTACHMENT(S): 
CODISQM_OrgChart – CODIS Unit Organizational Chart  
OSBI Memo titled “Forensic Biology Discipline Technical Manager Contingency Plan” 

 
REFERENCE(S): 
OSBI CSD Quality Manual 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 
 
 

CODISQM_5 PERSONNEL  (top ↑) 

 
5.1 The OSBI CODIS Unit shall be staffed with personnel employed by the agency that meet the 

qualifications contained within this section as well as within any documents referenced herein and the 
qualifications listed in the QAS. 

5.1.1 Analyst duties and responsibilities are outlined in a general written job description for each of 
the Criminalist (I, II, III, IV, and V) positions including responsibilities, duties, and skills 
necessary for the position. The general written job description is maintained by the Office of 
Personnel Management of the State of Oklahoma. Additional Selective Qualifications for 
analysts within the OSBI Forensic Biology discipline are on file with the OSBI Human Resources 
Division. Criminalist IVs in regional facilities may or may not also serve as DNA analysts. 

5.1.2 OSBI CSD personnel shall meet the education and competency requirements detailed in the 
ASCLD/LAB Supplemental Requirements. 

5.1.3 Laboratory personnel shall have the education, training, and experience commensurate with 
the examination and testimony provided. 

5.1.3.1 Each CODIS Analyst shall complete the OSBI CODIS training program.  If the employee 
has had documented prior academic or on-the-job training in CODIS software, DNA 
analysis, or database sample analysis, the initial training program may be modified 
accordingly. 

5.1.3.2 The documentation of progression through training programs is detailed in CSD QP 19 – 
Training and in the CODIS Unit Training Manual. 
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5.1.3.3 Any analysts who are hired to perform DNA analysis that do not meet the 
qualifications listed in the general job description for a Criminalist position, the 
Selective Qualifications for the Forensic Biology Discipline, or the QAS will be brought 
into compliance with these requirements prior to commencing any independent DNA 
analysis. For required higher education classes, a passing grade will be a “C” or higher. 
QAS-required classes previously completed with a grade lower than “C” will have to 
be retaken. Failure to successfully complete with a grade of “C” or higher may result 
in progressive discipline up to and including termination. 

5.1.4 A passing grade for all exams and quizzes in the training program will be 80%, unless deemed 
otherwise and documented by the Technical Manager. 

5.1.4.1 Trainees will be required to successfully complete all applicable sections of the OSBI 
CODIS Unit Training Manual, including a range of samples   routinely   encountered   in   
offender analysis, a competency assignment,   and   technical   question assessment 
before release for independent analysis.  The Memo releasing the analyst or 
technician for analysis will include the scope of the release including testing while the 
“Authorization to Work” Memo will include testing, instrumentation, equipment, 
testimony, etc. as required by ASCLD/LAB. 

5.1.4.2 The competency assignment and technical question assessment is considered 
“competency test(s)”.  The successful completion of the competency assessment will 
be documented by the Technical Manager in the trainee’s training materials.  If an 
analyst or technician has previous forensic/databasing experience, the previous 
experience will be reviewed by the  Technical  Manager  for  adequacy  and  
applicability  to  OSBI  CODIS  procedures. Adequate previous training may result in 
documented modifications to the CODIS Training Program for the trainee. 

5.1.5 All analysts qualified to perform DNA analysis will be required to attend continuing education 
training as outlined in the QAS. 

5.1.5.1 All training attended, whether conducted internally, externally, through multi-media, 
or internet delivery, to meet continuing education requirements must meet the 
standards listed in the QAS and attendance must be documented. The laboratory will 
maintain records associated with any such training, as required by the QAS. 

5.1.5.2 The literature review program approved by the Technical Manager per OSBI CSD QP 19 
– Training shall consist of quarterly literature reviews over topics relevant to forensic 
biology. Literature review documentation will be maintained by the Technical 
Manager. 

5.1.5.3 The OSBI laboratory will maintain physical or electronic access to a collection of 
current books, reviewed journals, and/or other literature applicable to DNA analysis. 

5.1.6 Records for qualifications, training, skills, and experience shall be retained in accordance with 
OSBI CSD QP 16.1 – Control of Records. The Technical Manager shall have access to 
documentation of qualifications, training, skills and experience that is pertinent for the 
analysis of DNA and should have access to the same documentation as is pertinent for 
serology. 

 

5.2 Technical Manager 

5.2.1 The Technical Manager has the authority to suspend work performed in the CODIS Unit which 
does not comply with the OSBI CSD Quality System or any applicable quality standards.  The 
Technical Manager will assign and approve forensic/databasing procedures utilized in the 
CODIS Unit.  All procedures will address and include practices consistent with quality 
standards.  The Technical Manager has the authority to initiate, suspend, and resume DNA 
database operations for the entire CODIS Unit or an individual member of the CODIS Unit.  

5.2.2 Any individual filling the position of OSBI Forensic Biology Discipline Technical Manager must 
meet the minimum education, experience, training requirements, and qualifications as per the 
QAS; in addition, all requirements of the Criminalist IV classification maintained by the Office  
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of Management and Enterprise Services (OMES): Human Capital Management (HCM) of the 
State of Oklahoma shall also be met. The Technical Manager position shall be filled by a full 
time employee of the OSBI. 

5.2.2.1 The Technical Manager must have, at minimum, a Master’s degree in a biology, 
chemistry, or forensic science related area and successfully completed 12 semester or 
equivalent credit hours from a combination of undergraduate and graduate course work 
covering the subject areas of biochemistry, genetics, molecular biology, and statistics or 
population genetics.   

5.2.2.2 The 12 semester or equivalent credit hours shall include at least one graduate level 
course registering three or more semester or equivalent credit hours.   

  The subject areas listed above shall constitute an integral component of any course work in  
  order to be accepted.  If the course work completed has a title other than those listed  
  above, a combination of pertinent materials such as a transcript, syllabus, letter from the  
  instructor, or other documentation that supports the course content must be provided.   
  If the degree requirements listed above were waived by the American Society of Crime  
  Laboratory Directors (ASCLD) in accordance with criteria approved by the Director of the  
  FBI, the documented waiver is sufficient.  This documented waiver is permanent and  
  portable with the individual.   

 

5.2.3 The OSBI Forensic Biology Discipline Technical Manager shall have at least three years of 
forensic, databasing, or human identification DNA laboratory experience obtained at a 
laboratory where forensic DNA testing was conducted for the identification, databasing, or 
forensic purposes. Any Technical Manager appointed or hired on or after July 1, 2009, shall 
have a minimum of three years of human-DNA experience as a qualified analyst on database 
or forensic samples. The OSBI Forensic Biology Discipline Technical Manager shall complete 
(within one year of appointment) the FBI-sponsored auditor training. 
 

5.2.4 The duties, responsibilities and authority of the OSBI Forensic Biology Discipline Technical 
Manager will, at a minimum, be those designated by the QAS. Additional duties, 
responsibilities and authorities can be required of the Technical Manager as necessary to meet 
the needs of the agency: 

5.2.4.1 Oversee the technical operations of the CODIS Unit.  

5.2.4.2 Evaluate and document approval of all validations and methods used by the laboratory 
and to propose new or modified database procedures to be used by CODIS analysts.   

5.2.4.3 Review and document the review of the academic transcripts and training records for 
newly qualified analysts and approve their qualifications prior to independent 
database analysis.  

5.2.4.4 Approve the technical specifications for outsourcing agreements.  

5.2.4.5 Review and document the review of internal and external DNA Audit documents and, 
if applicable, approve corrective action(s).   

5.2.4.6 Review, on an annual basis, the procedures of the laboratory and document such 
review.   

5.2.4.7 Review and approve the training, quality assurance and proficiency testing programs in 
the CODIS Unit.   

5.2.4.8 Assist with management reviews as described in QP 18 – Management Reviews.  

5.2.4.9 Review and approve all technical procedures within the CODIS Unit.  

5.2.4.10 Implement and review quality documentation within the CODIS Unit.  

5.2.4.11 Stay abreast of recommendations made by Forensic Biology Scientific Working Groups 
and incorporate appropriate recommendations.  

5.2.4.12 Educate all members of the CODIS Unit in the implementation of the quality assurance 
program and confirm that all members of the discipline understand the importance of  
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the program.   

5.2.4.13 Participate in audits and inspections.  
 

5.2.5 The Technical Manager will be available to provide on-site, telephone or electronic 
consultation as needed. The Technical Manager shall conduct a site visit semi-annually to all 
satellite labs performing DNA analysis in a laboratory system. 

5.2.5.1 The Technical Manager shall be a full time employee of the laboratory or multi-
laboratory system.   

5.2.5.2 In the event that the Technical Manager position of a laboratory is vacated and there is 
no individual in the laboratory or multi-laboratory system who meets the 
requirements listed in this policy, the laboratory shall immediately contact the FBI and 
submit their contingency plan within 14 days to the FBI for approval. Work in progress 
may be completed during this 14 day period, but new database DNA analysis shall not 
be started until the plan is approved by the FBI.   
 

5.2.6 A newly appointed Technical Manager will be responsible for the documented review of the 
following: analyst qualifications (training records and education), validation studies, and 
methodologies currently used in the laboratory within the first year.   

 

 

5.3 Casework CODIS Administrator 

5.3.1 Any individual filling the position of OSBI Casework CODIS Administrator shall be an employee 
of the OSBI who meets or exceeds the minimum education and experience requirements as 
detailed in this policy and must meet the minimum educational, experience, and CODIS 
training requirements listed in the QAS. 

5.3.2 The OSBI CODIS Administrator shall serve as the central point of contact with the FBI and be 
responsible for the use of CODIS software and submissions of DNA records to the National 
DNA Index System (NDIS).  The CODIS Administrator shall be authorized to author and sign all 
correspondence and required reports for the FBI and NDIS Custodian.  [ref. FBI NDIS, Operational 

Procedures]   

5.3.3 In the event an issue with the data is identified, the CODIS Administrator shall be authorized 
to terminate an analyst’s or a laboratory’s participation in CODIS until the reliability and 
security of the data can be assured.  

5.3.4 The CODIS Administrator for the OSBI shall also serve as the State CODIS Administrator for the 
entire CODIS network for the State of Oklahoma.  In the event an issue with the data is 
identified, the state CODIS Administrator shall have the authority over all CODIS sites under 
his/her jurisdiction to terminate an analyst’s or a laboratory’s participation in CODIS until the 
reliability and security of the data can be assured.   

5.3.5 In the extended absence of the CODIS Administrator, a designated Acting CODIS Administrator 
will perform CODIS related duties as needed.  The Technical manager, CODIS Supervisor, or 
any qualified CODIS analyst can be assigned as the Acting CODIS Administrator. 

5.3.6 In the event the CODIS Administrator position is unoccupied, the laboratory shall not upload 
profiles to NDIS.   

5.3.7 The CODIS Administrator shall complete the FBI auditor training within one year of 
appointment, if not previously attended, and shall participate in the FBI-sponsored CODIS 
software training within six months of appointment, if not previously attended. 

5.3.8 Responsibilities of the CODIS Administrator include: 

5.3.8.1 Administration of the OSBI’s CODIS network.  

5.3.8.2 Scheduling and documenting the CODIS computer training of all database analysts.   

5.3.8.3 Ensuring the quality and security of data stored in CODIS is in accordance with state 
and/or federal law and NDIS operational procedures.   
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5.3.8.4 Coordinating database searches. 

5.3.8.5 Ensuring matches are dispositioned in accordance with NDIS operational procedures.   

5.3.8.6 Ensuring CODIS users are notified of and provided access to revised NDIS Operational 
Procedures and other documentation necessary to properly participate in NDIS.  [ref. 

FBI NDIS, Operational Procedures]   

5.3.8.7 In conjunction with the Technical Manager, develops, implements, and coordinates 
procedures applicable to the OSBI's participation in the state and national CODIS 
programs. 

5.3.8.8 Makes recommendations to the Technical Manager for personnel approved to perform 
independent analysis of offender samples and hit verifications, as well as release to 
perform technical review of such. 

5.3.8.9 Determines which individuals will be released to perform independent CODIS database 
software functions. 

5.3.8.10 Assists in the acquisition and monitoring of grants for DNA Offender Database samples 
and laboratory equipment.  This may include locating potential sources of funding, 
grant writing, grant monitoring, evaluation of contractor bid responses, and on-site 
evaluations of contract laboratories. 

5.3.8.11 Coordinating all activities with private contractors performing analysis on offender 
DNA samples for the OSBI in accordance with procedures outlined in this policy. 

5.3.8.12 Serving as liaison between the state CODIS system and criminal justice agencies, other 
OSBI personnel, and the public. 

5.3.8.13 Complies with the Quality Assurance Program, the Safety Program, and all other 
policies and procedures applicable to the OSBI's CODIS Unit. 

5.3.8.14 May also serve as the CODIS Supervisor.  If so, the CODIS Administrator shall fulfill the 
requirements of a CODIS Supervisor as specified in this policy. 

5.3.8.15 May also serve as a CODIS Analyst.  If so, the CODIS Administrator shall fulfill the 
requirements of a CODIS Analyst as specified in this policy. 

5.3.8.16 May also serve as a Casework Analyst.  If so, the CODIS Administrator shall fulfill the 
requirements of a Casework Analyst, as specified in CSD FBU Policy Manual Quality 
Manual (FBU Policy Manual QM_5 Personnel). 

5.3.8.17 Performs other duties, as assigned. 
 

5.3.9 The CODIS Administrator shall meet the education requirements for an analyst as defined by 
this policy.  In addition, a working knowledge of computers, computer networks, and 
computer database management is desired. 

5.3.10 The CODIS Administrator shall be or have been a current or previously qualified forensic or 
database DNA analyst (as defined in this policy) with documented mixture interpretation 
training. 

5.3.11 For the OSBI, the Casework CODIS Administrator position will be filled by the CODIS State 
Administrator. In the event that the Casework CODIS Administrator position is unoccupied, no 
casework profiles will be uploaded to NDIS. 

 

 

5.4 CODIS Supervisor 
The CODIS Supervisor has the authority to suspend any work performed in the CODIS Unit which does 
not comply with the OSBI CSD Quality System or any applicable quality standards. 

5.4.1 Responsibilities: 

5.4.1.1 Assist with management reviews as described in CSD QP 18 – Management Reviews and 
disseminate information regularly to members of the CODIS Unit. 

5.4.1.2 Ensure each member of the CODIS Unit understands and follows all quality assurance 
procedures. 
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5.4.1.3 Know and follow the CSD Quality Assurance program.  

5.4.1.4 Educate all members of the CODIS Unit in the implementation of the quality assurance 
and safety programs and confirm that all members of the Unit understand the 
importance of the program. 

5.4.1.5 Monitor administrative review for the CODIS Unit. 

5.4.1.6 To be knowledgeable regarding the quality of work produced by his/her staff. 

5.4.1.7 Prepare administrative reports. 

5.4.1.8 Assist in the coordination of administrative and fiscal activities. 

5.4.1.9 Coordinate with the Technical Manager on assignment of DNA training. 

5.4.1.10 Comply with the policies applicable to the OSBI CODIS Unit.  

5.4.1.11 Act as a liaison with the courts, district attorneys, police agencies, other laboratories, 
private attorneys, and the public. 

5.4.1.12 May also serve as the CODIS Administrator.  If so, the CODIS Supervisor shall fulfill the 
requirements of a CODIS Administrator as specified by policy. 

5.4.1.13 May also serve as a CODIS Analyst.  If so, the CODIS Supervisor shall fulfill the 
requirements of a CODIS Analyst as specified by policy. 

5.4.1.14 May also serve as a caseworking analyst.  If so, the CODIS Supervisor shall fulfill the 
requirements of a Casework Analyst as specified in the FBU Policy Manual Quality 
Manual QM_5 Personnel. 

5.4.1.15 Perform other duties, as assigned. 

5.4.1.16 Make recommendations to improve quality within the Forensic Biology discipline and 
Criminalistics division. 

 

5.4.2 Qualifications 
The CODIS Supervisor shall meet the educational requirements for an analyst as defined in this 
policy.  The CODIS Supervisor must have the education, training, and experience commensurate 
to perform duties as specified by the OSBI concerning the particular type(s) of analytical testing 
performed.   

 
5.5 CODIS Analyst 

5.5.1 A CODIS analyst shall be an employee of the OSBI who meets or exceeds the minimum 
education requirements as detailed in this policy.  All analysts performing CODIS analysis must 
meet the minimum educational and experience requirements listed in the QAS. 

5.5.2 A CODIS Analyst shall have a bachelor’s (or its equivalent) or an advanced degree in a biology, 
chemistry, or forensic science related area and shall have successfully completed college 
course work (graduate or undergraduate level) covering the subject areas of biochemistry, 
genetics, molecular biology, and course work and/or training in statistics and/or population 
genetics as it applies to forensic or databasing DNA analysis.   

 
5.5.2.1   The subject areas listed above shall constitute an integral component of any course 

work in order to be accepted.   

5.5.2.2 Analysts appointed or hired after July 1, 2009 shall have a minimum of nine cumulative 
semester hours or equivalent that cover the required subject areas listed above.   

5.5.2.3 Analysts who have completed course work with titles other than those listed above 
can still receive credit for the course through a combination of pertinent material, 
such as a transcript, syllabus, letter from an instructor, or other document that 
supports the course content.  The Technical Manager must document approval of 
compliance with the subject area requirements.   

5.5.2.4 For successful completion of college course work, a grade of “C” or above must be  
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obtained. 

5.5.3 Each analyst will have at least 6 months of documented, human-DNA laboratory experience 
with at least 3 months in a forensic or database DNA laboratory before release for 
independent analysis. 

5.5.3.1 If prior human DNA laboratory experience is accepted by the OSBI, the prior 
experience shall be documented and augmented by additional training, as needed, in 
the analytical methodologies, platforms and interpretations of human DNA results 
used by the OSBI.    

 

5.5.4 The analyst shall complete the analysis of a range of samples routinely encountered in database 
analysis prior to independent work using DNA technology.    

5.5.5 Typically, this requirement shall be satisfied by the successful completion of the CODIS Training 
Program.  If the analyst has prior experience with analysis methods performed by the CODIS 
Unit, a modified training program can be implemented by the Technical Manager. 

5.5.6 The analyst shall successfully complete a competency test before beginning an independent 
DNA analysis related tasks.    

5.5.7 The analyst will receive in-house training and, if possible, training hosted by the Federal Bureau 
of Investigation (FBI) covering CODIS software.   

5.5.8 The analyst will receive written notification from the Technical Manager and/or CODIS 
Administrator once he/she is considered competent to perform independent DNA analysis 
related tasks (hit verifications, offender sample analysis, data review, CODIS database software 
functions). 

5.5.9 The analyst must participate in a proficiency testing program as per CSD QP 30 – Proficiency 
Tests.   

 
5.6 Technical Reviewers 

5.6.1 Each Technical Reviewer shall be a current or previously qualified analyst in the 
methodologies being reviewed. 

5.6.2 Each Technical Reviewer shall participate in the external proficiency testing on the same 
technology, platform, and typing amplification kit used to generate the DNA data being 
reviewed. 

 

5.7 CODIS Laboratory Technicians 

5.7.1 Laboratory technicians shall have a high school diploma with some laboratory experience 
preferred. 

5.7.2 Laboratory technicians shall have documented training specific to their job function(s). 

5.7.3 Laboratory technicians shall successfully complete a competency test before 
participating in CODIS analysis. 

5.7.4 General job functions include but are not limited to general housekeeping, accessioning 
of offender samples, shipping offender kits, inventory, and clerical duties. 

5.7.5 Laboratory technicians shall know, understand, and apply quality procedures that are 
applicable to the CODIS Unit and notify the Technical Manager and/or CODIS Supervisor 
of any concerns relating to the quality assurance program of the Division. [ref. CSD QM, QP 

1] 

 
5.8 Laboratory Support Personnel 

5.8.1 Any laboratory support personnel shall have documented training specific to their job 
function(s). 
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ATTACHMENT(S): 
OSBI Memo titled: “Additional Selective Qualifications for Biologist Position with the OSBI” 

 
REFERENCE(S): 
OSBI CSD Quality Manual 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 
Forensic Biology Selective Qualifications Memo 
FBI’s National DNA Index System (NDIS) Procedures 

 
 
 

CODISQM_6 FACILITIES  (top ↑) 

 
The OSBI’s CODIS Unit shall have facilities that are designed to ensure the integrity of the analyses 
performed and the samples maintained.   
 

6.1 The procedures for cleaning and decontaminating facilities and equipment are specifically addressed in 
QC_1. 

6.2 Access to the CODIS Unit Laboratory shall be controlled and limited in a manner to prevent access by 
unauthorized personnel.   

6.3 Only persons authorized by the laboratory director will have access to the CODIS Unit Laboratory.  This 
is done in accordance with procedures outlined in CSD QP 20 – Lab Security. 

6.4 Techniques performed prior to PCR amplification (such as sample accessioning, DNA  extraction (as 
applicable), and PCR setup) shall be conducted at separate times or in separate spaces from each other.   
 

6.5 Amplified DNA product (including real-time PCR) shall be generated, processed and maintained in a 
room(s) separate from the sample accessioning, DNA extractions (as applicable) and PCR setup areas.  
The doors between rooms containing amplified DNA and other areas shall remain closed.   

6.6  A robotic workstation may be used to carry out DNA extraction (if applicable), quantitation (if 
applicable), PCR setup and/or amplification in a single room, provided that the analytical process has 
been validated in accordance with Standard 8 of the FBI’s Quality Assurance Standards for DNA 
Databasing Laboratories.  If the robot performs analysis through amplification, the robot shall be 
housed in a separate room from that used for initial sample accessioning.   

6.7 The CODIS Unit shall follow written procedures for cleaning and decontaminating facilities and 
equipment as specified by policy.       
 

REFERENCE(S): 
OSBI CSD Quality Manual 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 

 
CODISQM_7 SAMPLE CONTROL (top ↑) 

The OSBI’s CODIS Unit shall have and follow a documented sample inventory control system to ensure the 
integrity of database samples.   

 

7.1 All database samples shall be marked with a unique identifier.   

7.1.1 This will be performed upon receipt of the samples when logged into the OSBI Laboratory 
Information Management System (LIMS).  The CODIS Analyst or Technician entering the 
samples into CoDNA is required to check each sample to ensure the samples are in numerical  
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order with no duplicates or missing numbers at the end of each accessioning session. 

7.2 The number assigned by the LIMS system will be according to the following guidelines:  Sample Type 
(last two digits of the year received) – (sequential number for that year).   

7.2.1 The sample types used in the CODIS Unit are “C” (convicted offender), “A” (arrestee), and “P” 
(proficiency).  For example, a CODIS sample labeled C15-001000 would represent convicted 
offender sample number 1000 received in the year 2015. 

7.3 Documentation of sample identity, collection, receipt, storage and disposition shall be maintained by 
the CODIS Unit.   

7.3.1 Offender database samples maintained by the OSBI’s CODIS Unit are considered reference 
materials, not evidence, and therefore so not have a chain of custody associated with them. 

7.4 Offender samples shall be stored in a secure area with environmental control consistent with the form 
or nature of the samples being stored.   

7.5  The OSBI will permanently retain all offender samples unless meeting the requirements for 
expungement as outlined in this document.  This is done to allow retesting of offender samples for 
quality assurance purposes (such as validations, quality control, and future testing due to technological 
advances) and sample confirmation purposes, as needed (such as hit verification procedures).   

7.5.1 Duplicate offender samples may be retained at the discretion of the CODIS Administrator.  
Failed samples for which a suitable replacement has been received may be discarded at the 
discretion of the CODIS Administrator (or designee). 

7.6 According to Oklahoma Statute Title 74 § 150.27a, offender samples are obtained for the 
 purpose of DNA databasing only.  An offender sample shall not be analyzed as a substitute for a  
 legally obtained known reference sample. 

7.7 The CODIS Unit shall follow written procedures designed to minimize loss, contamination, and/or 
deleterious change of samples and work product in progress.   

 
REFERENCE(S): 
OSBI CSD Quality Manual 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 
 
 

CODISQM_8 VALIDATION (top ↑) 

 
8.1 The OSBI Forensic Biology discipline shall use only validated methodologies for DNA analyses. The OSBI 

CODIS Unit shall define within the validation plan, in addition to the requirements of QP 21.2 – 
Validations, whether the proposed validation is developmental or internal and conduct validations in 
accordance with CSD QP 21.1 – Research and/or CSD QP 21.2 – Validations. 

8.2 If the validation is developmental, the OSBI CODIS Unit shall follow QAS Standard 8.2. 

8.2.1    Developmental validation shall be performed prior to the use of a novel methodology used for  
DNA database analysis. 

     
A. Developmental validation studies shall include (where applicable) characterization of 

the genetic marker, species specificity, sensitivity studies, stability studies, 
reproducibility, database-type samples, population studies, mixture studies, precision 
and accuracy studies, and PCR-based studies.   
 

B. PCR based studies include reaction conditions, assessment of differential and 
preferential amplification, effects of multiplexing, assessment of appropriate controls, 
and product detection studies.   
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C. All validation studies performed shall be documented.   
 
D. Peer reviewed publication of the underlying scientific principle(s) of the technology 

being tested shall be required.   

 
8.3 Internal Validations 

If the validation is internal, the OSBI CODIS Unit shall follow QAS Standard 8.3. For internal validations, 
the OSBI CODIS Unit may obtain the developmental validation documentation from the original 
laboratory or company or establish through citation and publications that the original developmental 
validation sufficiently addressed Standard 8.2.1 prior to beginning the internal validation. 

 

 

8.3.1 In accordance with the QAS and the OSBI CSD QP 21.2 – Validations, the OSBI CODIS Unit shall 
complete internal validations utilizing the following general order of events: (1) submit 
validation plan per OSBI CSD QP 21.2 – Validations, (2) perform system and site-specific 
validation studies, (3) submit documentation and summary for approval, (4) complete 
individual competencies, and (5) release validated procedure for use in forensic or databasing  
DNA analysis. 

8.3.2 Internal validation of all methods shall be reviewed and approved by the Technical Manager 
prior to implementing a new procedure. 

8.3.3 All validation studies shall be documented, summarized, and made available to all members of 
the CODIS Unit and the Technical Manager.  

8.3.4 Each internal validation study shall define the quality assurance parameters and interpretation 
guidelines.   

8.3.5 A complete change in detection platform or test kit shall require an internal validation.   

8.3.6 If an expert system is used to review profiles, the expert system shall be validated in 
accordance with applicable NDIS operational procedures prior to uploading these profiles to 
NDIS.   

8.3.7 Internal validation of robotics shall be conducted and documented to the extent they are used 
by the CODIS Unit.   

8.3.8 Internal validation studies shall include the following, as applicable: 
 Database Type Samples 
 Reproducibility and Precision Studies 
 Sensitivity and Stochastic Studies 
 Contamination Assessment 
 NIST Traceable Samples 

 

8.4 Individual Competency – Before a validated methodology is introduced into the CODIS Unit, each 
analyst shall successfully complete a competency test(s) to the extent of the analyst’s participation in 
database analyses.  
 

8.5 Introduction of a Modified Procedure – The performance of any modified procedure shall be evaluated 
by comparison with the original procedure using similar DNA samples prior to the modified procedure 
being used on database samples.  The Technical Manager will decide if a procedural change is truly a 
modification.  Modifications to procedures shall be handled in accordance with procedures in CSD QP 
21.1 – Research and/or CSD QP 21.2 – Validations. 

 

8.6 Critical Instruments 

8.6.1 Introduction of Critical Instruments - Each additional critical instrument (of the same model as 
another critical instrument previously validated) requires a performance check. Purchase of a new 
critical instrument (of a different model or with a change in the analysis software, etc.) requires 
internal validation of the new instrument.  
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8.6.2 Modification to Critical Instruments - The Technical Manager should evaluate each critical 
instrument modification to determine the level of evaluation (performance check versus internal 
validation) required prior to using the modified critical instrument in casework. Modifications that 
do not affect the analytical process by the instrument require only a performance check. 

 

Modifications to Instrument Software - Software modifications that do not impact interpretation or the 
analytical process require a performance check prior to implementation. New  software  or  
software modifications  that  impact  interpretation,  the  analytical  process,  or  sizing  algorithms  
require  internal validation prior to implementation. The Technical Manager should evaluate each 
software modification to determine the level of evaluation (performance check versus internal 
validation) required prior to using the modified software in casework.   

 
REFERENCE(S): 
OSBI CSD Quality Manual 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 
 
 

CODISQM_9 ANALYTICAL PROCEDURES (top ↑) 

 
9.1 This document and corresponding documents represent the CODIS Unit’s analytical procedures. This 

document will be reviewed and approved annually by the Technical Manager and CSD Division Director 
independent of internal and/or external audits. The documented review shall be conducted in 
accordance with CSD QP 2 – Document Control.  Documentation of changes will be noted in the history 
section, and previous revisions will be archived. 
 

9.2 The “Start Date” for analysis will be the date the sample is punched and the “End Date” will be the date 
the technical review form is signed. 

 
9.3 The CODIS Unit shall follow the standard operating procedures outlined in this document and the 

corresponding documents. OSBI CODIS Unit analytical procedures shall contain the following, as 
applicable: 

 Reagents and Supplies 

 Sample Preparation 

 Extraction Method 

 Equipment (Critical Equipment as listed in CODISQM_10) 

 Controls 

 Individual Steps of the Procedure 

 Interpretation of Results (section CODIS_7) 
 

9.4 Reagents 

9.4.1 The OSBI CODIS Unit shall follow the OSBI CSD QP 8 – Ordering, Receiving, and Verifying 
Reagents and Supplies. 

9.4.2 In addition to the labeling requirement of OSBI CSD QP 8 – Ordering, Receiving, and Verifying 
Reagents and Supplies, the name of the reagent must be on the container. 

 If changes have been made to the product insert, the Technical Manager shall be  
 notified. 

 Items that are too small to legibly record all the required information are exempt  
 from the labeling and date opened requirements, as long as the storage container is  
 labeled with all the appropriate information. Generally, this only applies to tubes  
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 from kits. 

 Reagents shall be considered expired at 11:59 p.m. on the expiration date.  Reagents  
 with a manufacturer’s expiration date of month/year shall expire at 11:59 pm on the  
 last day of the month. 

 
All supporting documentation for function verification tests should include the 
reagent name or set of reagents (if tested together), date, initials, and page number. 

 

9.5 Critical Reagents     

9.5.1 Critical Reagents - DNA 
   PowerPlex

®
 Fusion Direct Amplification Kits  

 
The CODIS Unit shall have and follow a documented procedure for the resolution, verification, and 
reporting/notification of database matches.   

 
The criteria for monitoring analytical procedures through the evaluation of controls and standards 
shall be specified in the applicable analytical procedures. The OSBI CODIS Unit shall, at a minimum, 
adhere to the following requirements. 

9.5.2 Positive and Negative (Reagent Blank) Amplification Controls associated with the database 
samples being typed shall be amplified concurrently in the same instrument with the samples 
and typed at all loci using the same primers as the database samples on the sample 
instrument model, injection conditions, and the most sensitive volume of the sample set. 

9.5.3 The CODIS Unit shall use allelic ladders and internal size markers for variable number tandem 
repeat sequence PCR based systems. 

9.5.4 The CODIS Unit will check its DNA procedures annually or whenever substantial changes are 
made to a procedure against an appropriate and available NIST standard reference material 
or standard traceable to a NIST standard. 

 The annual check, at a minimum, shall be from amplification to characterization. 

9.6 For interpretation of data and verification of control results see CODIS_6 and CODIS_7.  The 
interpretation can be performed by a qualified CODIS analyst or by an NDIS approved and internally 
validated expert system. 

 
9.7 Detection and Control of Contamination 

The OSBI CODIS Unit shall monitor contamination, follow decontamination protocols to 
minimize/prevent contamination, and follow procedures for interpreting data potentially affected by 
contamination.  
Following any contamination event, the CODIS Unit will follow a decontamination procedure (as 
determined by the Technical Manager) that is proportional to the type of contamination event. 

 
 

REFERENCE(S): 
OSBI CSD Quality Manual 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 
 
 

CODISQM_10 EQUIPMENT CALIBRATION AND MAINTENANCE  (top ↑) 

 

10.1 The OSBI CODIS Unit shall use equipment suitable for the methods employed. 

10.1.1 In the event that the OSBI CODIS Unit does not have suitable equipment for the methods used  
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at the OSBI, the Technical Manager shall suspend DNA laboratory operations, utilizing OSBI 
CSD QP 13 – Non-Conforming Work, until such time that the DNA testing at the laboratory re-
establishes the suitability of the equipment. 

10.1.2 The OSBI CODIS Unit shall follow OSBI CSD QP 24 – Calibration and Handling of Equipment. 

10.1.3 Equipment will be checked (i.e. function verification) or calibrated before being placed into 
service.  This check can be accomplished by completed the Performance Check as outlined in 
the section of this Policy titled “Performance Checks on Critical Instruments and Equipment” 
or by reviewing and archiving the calibration certificate received, as long as the company 
issuing the certificate is ISO 17025 compliant.  A review and archiving of a calibration 
certificate is not sufficient to satisfy the requirements of a performance check as required for 
new critical instruments or equipment or equipment that has undergone repair, service, or 
calibration.  These categories require a performance check before use in database analysis. 

 

10.2 Documentation 

10.2.1 Any service, maintenance, calibration, or repair performed on laboratory equipment 
must be recorded on the equipment and maintenance log and maintained by the 
laboratory. 

10.2.2 A performance check/calibration must be documented. 

10.2.3 Laboratory equipment shall be used as recommended by the manufacturer or as 
specified in analytical protocols. 

 

10.3 Unsatisfactory Equipment or Instrument Performance 

 If laboratory equipment does not function as expected, OSBI CSD QP 24 – Calibration and 
Handling of Equipment will be followed. 

 The Technical Manager, supervisor, or designee shall make arrangements for needed 
service or replacement of the unit. 

 Service performed on a unit shall be recorded on the equipment maintenance log and maintained 
by the laboratory. 

 

10.4 Critical Equipment 

10.4.1 The following will be considered critical instruments/equipment and shall require annual 
performance checks as per the quality control procedures: 

 Thermometer traceable to national or international standard(s) that is used for 
conducting performance checks 

 Balance/scale 

 Robotic Systems 
• The Preventive Maintenance (PM) from a Beckman Coulter technician is not 

considered to be “repair, service, or calibration” and does not require a full 
performance check prior to offender analysis. 

 Thermal Cycler temperature verification system 

 Thermal Cycler including quantitative-PCR 

 Electrophoresis Detection Systems 

 Genetic Analyzers 
• The PM visit from an Applied Biosystems technician is not considered to be 

“repair, service, or calibration” (unless the laser is replaced or the optics are 
adjusted) and does not require a full performance check prior to offender 
analysis.  The plate documentation and the electropherograms of a positive 
control, negative control, and a ladder from the first plate run subsequent to 
a PM will be copied and placed into the 3500xL Maintenance network folder. 

 Mechanical pipettes 

 Expert Systems 
• Any expert system used requires a quarterly recertification. 
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10.4.2 New critical instruments and equipment or critical instruments that have undergone repair, 
service, or calibration shall undergo a performance check before use in database analysis.  For 
the CODIS Unit, this includes: 

 Electrophoresis Detection Systems 

 Robotic Systems  

 Genetic Analyzers  

 Thermal Cyclers (including quantitative-PCR) 

 Expert Systems  
 

10.5 Schedule and Maintenance Program 

10.5.1 The schedule and maintenance program for instruments and equipment shall follow the 
requirements in the quality control procedures for equipment. 

10.5.2 The records associated with the instrument or equipment should be portable for permanent 
instrument or equipment transfers within the multi-laboratory system. 

10.5.3 In the event an instrument or equipment is permanently removed from service, the records 
should be archived and accessible for historical purposes. 

 
 

REFERENCE(S): 
OSBI CSD Quality Manual 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 
 

 
CODISQM_11 DOCUMENTATION/REPORTS (top ↑) 

 

11.1 The OSBI CODIS Unit shall have and follow written procedures for maintaining documentation for 
database samples.   

11.2 The CODIS Unit shall maintain all analytical documentation generated by analysts related to database 
analysis.  This documentation can be retained in electronic and/or hard copy format.  Documentation 
retained must be sufficient to support the profile data such that another qualified individual could 
evaluate and interpret the data. 

11.2.1 The OSBI CODIS Unit “Abbreviation List” shall be maintained according to OSBI CSD QM. 
 

11.3 Confidentiality of Database Samples, Records, and Information 

11.3.1 Except as otherwise provided by state or federal law, the CODIS Unit shall have and follow  
written procedures to ensure the confidentiality of the database samples, DNA records, and the 
information contained in the CODIS database. 

11.3.2 The OSBI CODIS Database is specifically exempt from any statute requiring disclosure of 
information to the public.  The information contained in the database is privileged from 
discovery and inadmissible as evidence in any civil court proceeding.  The information in the 
database in confidential and shall not be released to the public. 

11.3.3 Any person charged with the custody and dissemination of information from the database shall 
not divulge or disclose any such information except to federal, state, county, or municipal law 
enforcement or criminal justice agencies.  Any person violating the provisions of this section 
upon conviction shall be deemed guilty of a misdemeanor punishable by imprisonment in the 
county jail for not more than one year. 

11.3.4 The OSBI shall promulgate rules concerning the collection, storage, expungement, and 
dissemination of information and samples for the OSBI CODIS Database.  [Oklahoma Statute Title 74 

Section 150.27a] 
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11.4 Release of DNA Samples and Records 

11.4.1 In accordance with the Oklahoma Statute Title 74 Section 150.27a, and the Memorandum of 
Understanding between the OSBI and the Federal Bureau of Investigation (FBI), stored DNA 
samples and analyses may be released only: 

• To criminal justice agencies for identification purposes; 
• In judicial proceedings, if otherwise permissible pursuant to applicable statutes or rules; 
• For criminal defense purposes, to a defendant, who shall have access to samples and analyses 

performed in connection with the case in which such defendant is charged; or 
• If personally identifiable information is removed, for a population statistics database, for 

identification research and protocol development purposes, or for quality control purposes. 
 

11.5 Release of Personally Identifying Information 

11.5.1 In accordance with Oklahoma Statute Title 74 Section 150.27a, and the Memorandum of 
Understanding between the OSBI and the Federal Bureau of Investigation (FBI), the following 
information may be released to individuals representing any law enforcement agency (included 
but not limited to the Department of Corrections, Probation and Parole, court clerks, and the 
District Attorney’s Office): 

• Information regarding whether or not an offender sample was received; 
• The date the sample was received; or 
• Whether or not the profile from that sample has been entered into the CODIS database 

Note:  Procedures regarding the release of personally identifiable information in connection 
with a database hit are detailed in the section of this manual titled “CODIS Hit Verification 
Procedures”. 

 
REFERENCE(S): 
OSBI CSD Quality Manual 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 
 
 

CODISQM_12 REVIEW (top ↑) 

 
12.1 The CODIS Unit shall have and follow written procedures for reviewing DNA records and database 

information, including the verification and resolution of database matches.  An individual conducting 
Technical Reviews shall meet the requirements as described in CSD QP 31 – Reviews. 
 

12.1.1 Offender Sample Analysis 

12.1.1.1 Prior to uploading into or searching against the CODIS database, every sample within a 
batch of offender DNA samples analyzed shall be subjected to technical review. 

• The Offender Sample Analysis Technical Review Form will be used to document the technical 
review of offender samples analyzed in-house.  The review shall include the following, 
as minimum: 
• A review of all notes, worksheets, and the electronic data (or printed 

electropherograms or images) supporting the results. 
• A review of all DNA types to verify that they are supported by the raw or 

analyzed data (electropherograms or images).  The review of the DNA 
types may be accomplished by an NDIS approved and internally 
validated expert system. 

• A review of the controls, internal lane standards, and allelic ladders to verify 
the expected results were obtained. 

• A review to confirm that re-worked samples have appropriate controls. 
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• A review that the correct CODIS specimen category is assigned to all samples 

included in the cmf file.  

12.1.2 The Offender Sample Analysis Technical Notes will be used to document which samples 
(analyzed in-house) need further analysis, if applicable. 

12.1.3 Hit Verifications 

12.1.3.1 Prior to the release of personally identifying information associated with a database 
hit, the official correspondence (hit letter) shall be subjected to an administrative 
review. 

• The Offender Hit Verification Administrative Review Form will be used to 
document the administrative review of hit verifications.  The review shall include 
the following, at minimum: 
• A review of the supporting documentation and the correspondence for 

clerical errors, accuracy of information, and adherence to CODIS 
Policy.  

• A review of the individual’s biographical data, qualifying offense, and DNA 
profile generated from re-analysis (as applicable). 

12.1.4 Unresolved Discrepant Conclusions 

12.1.4.1 The CODIS Unit shall have and follow a documented procedure to address 
unresolved discrepant conclusions between analysts and reviewers. 

• Discrepancies between CODIS Analysts and reviewers shall be handled on an individual 
basis.  If a CODIS Analyst does not agree with the opinion of the technical 
reviewer, he/she must make it known to that reviewer at the time.  Unresolved 
discrepant conclusion will be resolved using the following methods: 
• In cases where the issue can be resolved by re-analysis of the sample(s) 

in question, that remedy should be performed first. 
• In cases where the issue cannot be resolved by re-analysis, the 

Technical Manager will make the final determination. 
• In accordance with CSD QP 31 – Reviews, any issues that cannot be 

resolved by the Supervisor and/or Technical Manager, will be 
brought to the Criminalistics Administrator assigned to the 
CODIS Unit for further evaluation. 

 

12.2 The  OSBI  CODIS Unit  shall  follow  OSBI  CSD  QP 32  –  Testimony  to  document  annual monitoring of 
courtroom testimony. 

 
REFERENCE(S): 
OSBI CSD Quality Manual 
OSBI Forensic Biology Unit Policy Manual 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 
 

CODISQM_13 PROFICIENCY TESTING (top ↑) 

 
13.1 The OSBI CODIS Unit shall follow OSBI CSD QP 30 – Proficiency Tests. 

13.2 Proficiency testing records will be maintained and evaluated in accordance with the procedures outlined 
in CSD QP 30 – Proficiency Tests.   

13.3 The CODIS Unit shall use an external proficiency testing provider as detailed in CSD QP 30 – Proficiency 
Tests.  

13.4 Analysts, technical reviewers, technicians, and other personnel designated by the Technical Manager, 
shall undergo semi-annual external proficiency testing in each technology performed to the fullest  
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extent in which they participate in database analysis. 

13.4.1 Individuals using both manual and automated methods shall be proficiency tested in each, at 
least once per year, to the full extent in which they participate in casework.  

13.4.2 Newly qualified analysts and technicians shall enter the external proficiency testing program 
within six months of the date of their qualification. 

13.4.3 Each analyst shall be assigned to complete his/her own external proficiency test. 
 Laboratories that use a team approach to database analysis may do so for external 

proficiency tests.  However, all analysts, technical reviewers, and technicians shall be 
proficiency tested at least once per year in each of the DNA technologies (including test 
kits for DNA typing and each platform in which they perform database analyses) to the 
fullest extent in which they participate in database analyses. 

13.4.4 The OSBI CODIS Unit shall use the due date as the date that the proficiency test was 
performed.   

13.4.5 Analysts and technicians shall type all CODIS core loci for each technology performed during 
each proficiency test. 

13.4.6 Proficiency tests will be tracked in accordance with CSD QP 30 – Proficiency Tests. 

13.4.7 Proficiency Tests will be submitted to the manufacturer using the online submission option 
available. 

13.4.7.1 Each analyst will notify the Quality Manager of the completion of their test by 
sending an e-mail to the Quality Manager with the completed Manufacturer’s results 
forms attached. 

13.4.8 Evaluation of Proficiency Test Results shall include the following: 
 Reported inclusions and exclusions were correct (if applicable); 

 All reported genotypes and/or phenotypes are correct according to consensus results or 
are within the laboratory’s interpretation guidelines; 

 Inconclusive or not interpretable results are consistent with written laboratory guidelines 
and have been reviewed by the Technical Manager; 

 All discrepancies/errors and subsequent corrective actions are documented; and 

 All final reports are graded as satisfactory or unsatisfactory 
• A satisfactory grade is attained when there are no analytical errors for the DNA 

profile typing data 
• Administrative errors and corrective actions are documented 

13.4.9 Notification of Proficiency Test Results - Analysts shall be informed of his/her final test results 
and the notification documented prior to issuance of a subsequent proficiency test. 
 

13.4.10 The Technical Manager shall be informed of the results of all participants and this notification 
shall be documented as per OSBI CSD QP 30 – Proficiency Tests. The Technical Manager shall 
inform the casework CODIS administrator of all non-administrative discrepancies that affect 
the typing results and/or conclusions at the time of discovery. 

 

13.5 External Proficiency Test Provider Stipulation - The laboratory shall use an external proficiency test 
provider approved by the American Society of Crime Laboratory Directors/ Laboratory Accreditation 
Board (ASCLD/LAB). 

 

REFERENCE(S): 
OSBI CSD Quality Manual 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 
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CODISQM_14 CORRECTIVE ACTION (top ↑) 

 
14.1 The OSBI CODIS Unit shall establish and follow a corrective action plan to address when discrepancies 

are detected in proficiency tests and database sample.  The corrective action plan shall define what 
level/type of discrepancy, corrective actions taken, and preventative measures taken (when applicable) 
to minimize its recurrence.  The CODIS Unit will follow OSBI CSD QP13 – Non-Conforming Work and QP 
14.1 – Simple Corrections, QP 14.2 – Corrective Action and QP 14.3 – Non-Conforming Results policies, 
as well as OSBI Agency Policy #110 – OSBI Progressive Discipline, as needed. 

 

14.2 All corrective actions applicable to database analysis or proficiency tests shall not be implemented 
without the documented prior approval of the Technical Manager. 

• Discrepancies detected during proficiency tests shall be handled in accordance with 
the procedures outlined in CSD QP 30 – Proficiency Tests, and if necessary, CSD 
QP 13 – Non-Conforming Work and CSD QP 14 – Corrective Action. 

• Discrepancies detected during database analysis shall be reported to the Technical 
Manager for evaluation.  If the discrepancy is determined to be non-conforming 
work, procedures outlined in CSD QP 13 – Non-Conforming Work and CSD QP 14 
– Corrective Action shall be followed.  All other discrepancies shall be handled at 
the discretion of the Technical Manager. 

 

14.3 The Technical Manager shall maintain access to a final version of all corrective actions involving 
analysts within the Forensic Biology discipline for corrective actions applicable to casework or 
proficiency tests. 

 
REFERENCE(S): 
OSBI CSD Quality Manual 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories 
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 
 

 
 

CODISQM_15 AUDITS (top ↑) 

 

15.1 The OSBI CODIS Unit laboratory shall be audited annually against the QAS Audit Document, at 
minimum. The annual audits must occur every calendar year and be at least 6 months and no more 
than 18 months apart.  

 

15.2 At least once every two years, an external audit shall be conducted by an audit team comprised of 
qualified auditors (as per the QAS) from an outside agency.  At least one team member shall be 
currently or previously qualified in the current DNA technologies and platform(s) utilized in the CODIS 
Unit, and at least one team member who is currently or was previously a qualified analyst from a 
databasing laboratory.  The audit team may consist of one or more individuals. 

• Each analyst, CODIS Administrator, and Technical Manager shall have his/her 
education, experience, and training qualifications evaluated and approved during 
two successive, separate external audits conducted after July 1, 2004.  Approval 
shall be documented in the audit document. 

• Each validation shall be evaluated and approved during one external audit.  Approved 
validation studies shall be documented in the audit document. 
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15.3 For internal audits, at least one auditor or member of the audit team shall be a currently qualified 
auditor and a currently or previously qualified analyst in the laboratory’s current DNA technologies, 
methods and platform.  All internal audits shall be conducted according to OSBI CSD QP 17 – Audits.  
Internal Audits will be conducted by an audit team comprised of at least one currently qualified 
auditor, and one currently or previously qualified analyst in the current technologies and platform(s) 
used in the CODIS Unit.  The audit team may consist of one or more individuals. 

 

15.4 Internal and external DNA Audit documents and, if applicable, corrective action(s) shall be submitted to 
the Technical Manager for review to ensure that findings, if any, were appropriately addressed. 

15.4.1  For NDIS participating laboratories, all external audit documentation and laboratory responses 
shall be provided to the FBI within 30 days of laboratory receipt of the audit documents or 
report. 

 

15.5 Internal and external audit documentation shall be retained and available for inspection during 
subsequent audits. 

 

ATTACHMENT(S): 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories – Audit Document  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories – Audit Document   
 
REFERENCE(S): 
OSBI CSD Quality Manual 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 
 
 

CODISQM_16 SAFETY (top ↑) 

 
16.1 The OSBI CODIS Unit shall follow the agency wide OSBI Safety Plan - Policy 121 and all subsections. 

 

16.2 The OSBI’s environmental health and safety program shall be reviewed once each calendar year and 
such review shall be documented in the History Section of the policy. 

 
REFERENCE(S): 
OSBI Safety Policy 121 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories 
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 

 
 
CODISQM_17 OUTSOURCING (top ↑) 

 
The Forensic Biology Discipline Technical Manager will be consulted during bid specification composition for 
input and approval. The bid specifications shall include a statement indicating that the vendor laboratory is 
responsible for providing analysis as well as testimony on their analyses of the evidence. 

17.1 The OSBI CODIS Unit will ensure the vendor laboratory complies with the FBI Quality Assurance 
Standards for DNA Databasing Laboratories and the accreditation requirements of ASCLD/LAB Legacy 
or ASCLD/LAB International Program.  The OSBI CSD Quality Manager will be provided a copy of the 
accreditation certificate for any vendor laboratory utilized by the CODIS Unit. 

17.1.1 The following documentation will be maintained from the vendor laboratory: 
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17.1.1.1 Proof of compliance with the FBI Quality Assurance Standards for DNA Databasing 
Laboratories and compliance with the accreditation requirements of federal law. 

17.1.1.2 A copy of the vendor laboratory’s most recent external audit document (relative to 
the time period the contract lab is performing analysis for the OSBI) and 
accreditation certificate shall be provided by the vendor laboratory and maintained 
at the OSBI. 

17.1.1.3 An audit conducted by OSBI personnel may be required (at the discretion of the 
Technical Manager) prior to the acceptance of data for inclusion in the CODIS 
database. 

17.1.1.4 Prior to DNA analysis being conducted, the vendor laboratory must guarantee 
compliance with confidentiality requirements as set forth by the OSBI. 

17.1.1.5 The vendor laboratory will only use procedures approved by the OSBI CODIS 
Administrator and/or Technical Manager to analyze OSBI offender samples. 

17.1.1.6 Contract analysis of offender samples will be performed at all CODIS core loci.  
Offender samples will not be considered complete unless results are obtained for all 
CODIS core loci. 

 

17.2 The Technical Manager of the Forensic Biology discipline will document and maintain approval of the 
technical specifications of the outsourcing agreement before it is awarded.  The OSBI shall maintain 
these documents. 

17.2.1 No DNA generated by a vendor laboratory shall be entered into or searched against the CODIS 
database without the documented prior approval of the technical specifications of the 
outsourcing agreement and/or documented approval of acceptance of ownership of the DNA 
data. 

 

17.3 The CODIS Unit shall have, follow and document appropriate quality assurance procedures to verify the 
integrity of the data received from the vendor laboratory including (but not limited to):  [ref. FBI QAS 
DDL, Standard 17.4] 

17.3.1 Random re-analysis of samples  [ref. FBI QAS DDL, Standard 17.4.1] 
For the purpose of Quality Control (QC), samples analyzed by the contract laboratory may be  
randomly re-analyzed in the OSBI laboratory or by a contract laboratory. The result obtained for 
this analysis must be the same as the initial result reported by the contract laboratory.  Any 
discrepancy must be resolved to the satisfaction of the CODIS Administrator before the profile(s) 
will be accepted by the OSBI.  The OSBI laboratory will maintain documentation of the re-
analysis.  If the same contract laboratory performs the re-analysis as performed the original 
analysis, the sample numbers will be changed so the result will not be known beforehand. 

 

17.3.2 Inclusion of QC Samples 
New batches of OSBI offender samples sent to a contract laboratory for analysis must contain a  
random selection of samples with a known DNA profile (e.g. blood/buccal sample from persons  
whose DNA profile is already known) included for the purpose of Quality Control. Other QC 
samples may be sent at the CODIS Administrator's discretion.  The result of the QC analysis must 
be the same as the result of the original analysis.  If not, the issue must be resolved to the CODIS 
Administrator's satisfaction before the data set will be accepted by the OSBI. 

 
Note:  The sum of any QC samples provided to the contract laboratory and those samples 
randomly re-analyzed will be approximately five (5) percent of the total number of offender 
samples analyzed by the contract laboratory.  The OSBI may use either or both methods to assess 
the quality of the work produced by the contract laboratory. 
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17.4 On-site Visits  

17.4.1 A documented initial in-site visit shall be performed prior to the vendor laboratory’s beginning 
of DNA analysis for the CODIS Unit.   

17.4.2 The on-site visit shall be performed by the Technical Manager or designated employee of an 
NDIS participating laboratory who is currently or previously qualified in the technology, 
platform, and typing amplification kit used to generate data.  Alternatively, the Technical 
Manager may accept an on-site visit conducted by a designated employee of the FBI. 

17.4.3 If the outsourcing agreement extends beyond one year, an annual on-site visit shall be 
required.  Each annual on-site visit shall occur every calendar year and shall be at least 6 
months and no more than 18 months apart.   

17.4.4 The OSBI may accept an on-site visit conducted by the FBI or another NDIS participating 
laboratory using the same technology, platform, and typing amplification kit used for the 
generation of DNA data as long as it was conducted within the last 12 months.  This on-site 
visit shall be reviewed, approved, and documented by the Technical Manager. 
 

17.5 To ensure the integrity of data received from the vendor laboratory, the OSBI shall perform a technical 
review of all DNA data generated by the vendor laboratory prior to upload to or search against SDIS. 

17.5.1 The technical review will be performed by an analyst or technical reviewer in the CODIS Unit (or 
Forensic Biology discipline) qualified in the same technology, platform, and typing 
amplification kit used to generate the data and who participates in the OSBI proficiency 
testing program in DNA analysis. 

17.5.2 Technical reviews will include, at a minimum, the following elements: 

17.5.2.1 A review of all DNA types to verify that they are supported by the raw and/or 
analyzed data (electropherograms or images). 

17.5.2.2 A review of all associated controls, internal lane standards, and allelic ladders to  
 
 
verify that the expected results were obtained. 

17.5.2.3 Verification of the DNA types and the correct specimen category for entry into 
CODIS. 

17.5.2.4 Verification that peak height ratios, artifacts, allele designations, etc. are handled 
in accordance with the terms and conditions outlined in the contract between 
the OSBI and the vendor laboratory. 
 

17.6 A portion of the technical review may be accomplished through the use of an NDIS approved and 
internally validated expert system. 

17.6.1 The use of an internally validated NDIS approved expert system for outsourced samples is 
allowed only if the data was produced using the sample amplification kit, instrument model, 
and data collection software as the NDIS laboratory.  Additional validation studies may be 
necessary before the use of an expert system on outsourced data. 
 

17.7 Any profile not meeting standards will either be re-analyzed by the contract laboratory or analyzed in-
house to obtain an acceptable result prior to uploading to or searching against SDIS. 
 

17.8 All vendor laboratories must be accredited through the ASCLD/LAB Legacy or ASCLD/LAB International 
program or an organization that follows the ISO/IEC 17025 guidelines. 
 

17.9 Ownership of Data 

17.9.1 A vendor laboratory that is performing DNA analysis for a law enforcement agency (other than 
the OSBI) or other entity, and generating DNA data that may be entered into or searched 
against CODIS, shall not initiate analysis until documented approval has been obtained from 
the Technical Manager of acceptance of the ownership of the DNA data. 
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17.9.2 The vendor laboratory will destroy all DNA extracts, dilutions, and amplified products (as 
applicable) after the analysis has been completed.  Documentation of this destruction must be 
provided to the OSBI. 

17.9.3 All OSBI offender samples and data generated from analysis of these samples by a contract 
laboratory are the property of the State of Oklahoma and will be returned to the OSBI after 
analysis is complete.  The data may include , but is not limited to: 

17.9.3.1 The original run data files generated during the course of analysis; 

17.9.3.2 Software (GeneMapper ID, GeneMapper ID-X) files;  

17.9.3.3 Common Message Format (CMF) data files 
 
After receiving the data files from the vendor laboratory, the OSBI CODIS Unit, within a reasonable 
amount of time will scan and/or copy the data and store it on the CODIS server in an appropriately 
named file.  Hard copies may still be maintained, but they will not be destroyed or discarded until 
after the transfer of the data has been confirmed. 

  

17.10 Quality Control of Casework Data - The vendor laboratory casework data (case records) must be 
handled in accordance with the procedures outlined in the Forensic Biology Unit Policy Manual prior to 
entry into or search against SDIS. 

 

REFERENCE(S): 
OSBI CSD Quality Manual 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories 
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 
 
 

CODISQM_18 DATA MANAGEMENT  (top ↑) 
 

18.1   Storage of Electronic Data  
A. The original run data files and GeneMapper ID-X files generated during the course of analysis will 

be recorded in an electronic format (such as CD-R, DVD, etc) and/or maintained in a dedicated 
storage server.   
 

B. When possible, DNA profile data to be imported directly into CODIS will be recorded sequentially 
in an electronic format, in Windows-compatible Common Message Format (CMF).   
 

C. The original electronic data will be archived by the OSBI laboratory.   
Note:   A designated storage server can be utilized to store archived electronic data on a long 
term basis.  However, it is important that the server is backed up on a regular basis.  This may 
include daily tape backups stored on site, weekly tape backups stored on site, and/or monthly 
tape backups stored off site. 

 

18.2 Storage of Hard Copy Data  
A. All offender data and/or records received in hard copy form from a vendor laboratory will be 

archived by the OSBI and maintained for inspection.  If both electronic and hard copy data exists, 
the hard copy data may be destroyed and the electronic data and documentation retained for 
inspection. 

 
B. All offender data and/or records generated in hard copy form by the OSBI laboratory during 

analysis may be archived electronically and maintained for inspection.   
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Note:   A designated storage server can be utilized to store archived electronic data on a long 
term basis.  However, it is important that the server is backed up on a regular basis.  This may 
include daily tape backups stored on site, weekly tape backups stored on site, and/or monthly 
tape backups stored off site. 

 

18.3  CODIS Database Security Measures  
It is the responsibility of the CODIS Administrator (or designee) to ensure the integrity and security of the 
CODIS database.  This will be accomplished by ensuring the following procedures/practices are followed. 

 
A. Only CODIS users shall have access to the CODIS database.  A CODIS user is defined as a 

government employee who:  [ref. FBI NDIS, Security Requirements] 
 
1. Has login access to the CODIS database and is authorized to read, add, modify or delete 

DNA records in CODIS; or 
2. Is a  qualified DNA analyst responsible for producing DNA profiles stored in CODIS 

 
B. The CODIS Administrator, or designee, will issue each CODIS user his/her own CODIS user 

account and password.  It will be the responsibility of the CODIS user to change the password on 
first login.  CODIS users shall not release their password to any other individual, including the  
CODIS Administrator; however, the CODIS Administrator, or designee, can reset passwords when 
necessary.  
Note:  Each CODIS user shall change his/her password to CODIS at least once every six months.  
For best practices, it is recommended the password be changed every 90 days.   
 

C. Each CODIS user shall use his/her individual user name and password to login to the CODIS 
terminal and/or server containing the CODIS software.  CODIS users are not permitted to share 
user names or passwords.   

 
D. For CODIS users not authorized to access CODIS software applications, but still requiring access 

to the CJIS-WAN (Criminal Justice Information Services Wide Area Network), their individual 
account permissions will be set to prevent them access to modify CODIS data.    

 
E.   When logged onto the CODIS terminal and/or server, the CODIS user shall lock their screen or log 

off before moving to an area in which the user can no longer visually observe the CODIS 
terminal/server. All CODIS terminals and/or servers shall be set to lock the screen after ten 
minutes of non-use and require the CODIS user’s password to unlock the screen.   

 
F.   Concurrent logins (logging onto two separate terminals or a server and a terminal with the same 

user name and password simultaneously) shall be prohibited.  
Note:   For administrative purposes, the CODIS Administrator or backup CODIS Administrator 
shall be permitted to log onto multiple computers concurrently if the computer(s) not directly in 
use is locked and requires a password for use. [ref. FBI NDIS, Security Requirements] 

 
G. The CODIS software shall be installed on a computer that does not have internet access unless 

prior written approval for the use of a firewall has been obtained from the FBI.    
 

H. CODIS software enhancements provided by the FBI will be implemented in accordance with NDIS 
Policy and Procedures.     

 
I. The CODIS Unit shall conduct backups of the CODIS data on a routine schedule, but not less than 

once per week.    
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J. On a routine schedule, but not less than once per month, this backup media shall be stored at a 

secure physical location other than the OSBI’s Forensic Science Center.  This may include another 
NDIS participating laboratory, another building within the OSBI that is subject to the same 
security requirements, or a bank safety deposit box.    
Note:   Electronic media on which CODIS data is stored shall be maintained in a lockable 
container.    

 
K. It is also recommended that anti-virus definitions be updated regularly (weekly or monthly, 

depending on upload frequency) to prevent corruption of critical CODIS data.   
 

18.4  Removal Procedures / Expungements  
The OSBI recognizes the need to remove from the CODIS database all DNA profiles which may have been 
improperly included in the database, or the known DNA profile of an individual whose qualifying offense 
has been removed by court action.  The following procedures are designed to ensure the rights of 
individuals are protected by allowing for removal of any DNA profile which does not meet the Oklahoma 
statutory requirements for inclusion in the CODIS database. 
Note:   A known DNA profile can be from any legally obtained known reference sample, including 
convicted offender samples, arrestee samples, and/or legal samples. 

 
A. Removal of Non-Qualifying Samples  

Any known DNA profile from an individual included in the database through erroneous collection 
by an authorized collection facility may be administratively removed from the OSBI CODIS 
Database by one of two mechanisms: 

 
1. By letter from the authorized collection facility, signed by the appropriate official, 

stating a blood or buccal sample was erroneously collected from the individual in 
question and sent to the OSBI for inclusion in the database.   

 
2. The OSBI Laboratory Director, or designee, can order removal of a DNA profile from the 

database, if, after review by an OSBI CODIS Analyst, it is determined no qualifying 
offense exists to justify inclusion in CODIS.   

 
3. An individual wishing to petition the OSBI for removal of their DNA profile from  

CODIS must provide such a request in writing to the OSBI.  The OSBI CODIS Analyst will 
make a determination as to the requestor's status in CODIS and provide the Laboratory 
Director, CODIS Administrator, or designee, a recommended course of action to assure 
the OSBI and CODIS are in compliance with applicable statutes. 

 
B. Court Reversal of a Qualifying Conviction  

In accordance with the DNA Analysis Backlog Elimination Act of 2000 (42 U.S.C. Section 
14132(d)(2)), in the event the courts overturn the qualifying offense of a convicted individual 
whose DNA profile is included in CODIS, the DNA profile may be expunged from CODIS. The OSBI 
must be notified, in writing, of the reversal and the subsequent need to expunge for each 
conviction of the person.  This may be accomplished in writing from: 
 
1. The District Attorney prosecuting the case stating that the qualifying offense has been 

removed. A certified copy of the final court order overturning the conviction must be 
provided to the OSBI.  [ref. 42 U.S.C. Section 14132(d)(2)] 
 

2. An individual (or legal counsel thereof) whose conviction has been overturned may 
request the DNA profile be expunged.  Such a request must be in writing.  A certified 
copy of the final court order overturning the qualifying offense must accompany the 
request. [ref. 42 U.S.C. Section 14132(d)(2)]   
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3. For these purposes, a court order is not considered “final” if time remains for an appeal 

or application for discretionary review with respect to the order. [ref. 42 U.S.C. Section 

14132(d)(2)] 
 

C.    Removal of a Non-Offender Sample  
In accordance with the amendments made by the DNA Fingerprint Act of 2005 (P.L. 109-162 (see 
42 U.S.C. Section 14132(d)(2)(A)(ii)), individuals whose DNA sample was collected as the result of 
arrest, indictment, or other legal authority (such as suspect samples) may have their DNA profile 
expunged from CODIS in the event no charges were filed within the applicable time period, or 
the charge is dismissed or results in an acquittal.    The OSBI must be notified, in writing, of the 
subsequent need to expunge for each charge against the person.  This may be accomplished in 
writing from: 
 
1. The District Attorney prosecuting the case stating that the qualifying offense has been 

removed. A certified copy of the final court order establishing that no charge was filed 
within the applicable time period, or that such charge has been dismissed or has 
resulted in an acquittal, must be provided to the OSBI.  [ref. 42 U.S.C. Section 14132(d)(2)(A)(ii)] 

 
2. An individual (or legal counsel thereof) whose sample was collected may request the 

DNA profile be expunged.  Such a request must be in writing.  A certified copy of the 
final court order establishing that no charge was filed within the applicable time period,  
or that such charge has been dismissed or has resulted in an acquittal, must accompany 
the request. [ref. 42 U.S.C. Section 14132(d)(2)(A)(ii)]   

 
3. For these purposes, a court order is not considered “final” if time remains for an appeal 

or application for discretionary review with respect to the order. [ref. 42 U.S.C. Section 

14132(d)(2)(A)(ii)] 
 
D.   Laboratory Removal and Expungement Procedures  

Upon receipt of a proper written request for removal of a known DNA profile from CODIS (as 
described above), the CODIS Administrator or designee will verify through a criminal history 
check no other qualifying offense exists which would justify retention of the individual's profile in 
CODIS.  If no other qualifying offense exists, the CODIS Administrator or designee will ensure the 
administrative removal or expunction of all information related to the DNA profile in question.  
This will include: 

 
1. Removal of all identifying information from the Laboratory Information Management 

System (LIMS) associated with the sample number assigned to the individual in 
question.  If applicable, the sample number record will be amended to indicate the 
reason the identifying information was expunged and the date of expungement.    

 
2. Removal, if applicable, of all DNA profile information from all levels of the CODIS DNA 

database, including the State CODIS Database (SDIS) and the National CODIS Database 
(NDIS). 
Note:   Removal of DNA profile information from NDIS may be requested in 
accordance with NDIS Operational Procedures. 

 
3. Destruction of the original known reference DNA sample retained on file by the OSBI.   

 
4. Completion of the Administrative Removal & Expungement Form. 

 
 
 



CODIS Unit Quality Manual 

OSBI CODIS Unit Policy Manual Page 32 of 109 Revision #:  7, Effective Date:  11/01/2015 

 

 

 
E. Notification  

Notification of administrative removal or expungement will be in writing from the CODIS 
Administrator or designee to the requestor on Official OSBI letterhead.   
Note:  In the event the DNA profile being expunged has generated a match through the CODIS 
database, the CODIS Administrator or designee will notify the CODIS Administrator from the 
other laboratory involved in the match, and inform them that an expungement is being 
performed.  
 

F. Documentation of Removal / Expungement  
The OSBI CODIS Unit will retain a copy of all documents relating to the removal or expungement 
including, but not limited to:  

 
1. All correspondence and associated documentation, such as court orders, removal 

and/or expungement requests, criminal history, letters from NDIS, etc. 
 
2. Completed Administrative Removal & Expungement Form  
 
3. Letter(s) of notification to the requestor(s)  

 
G. Removal of Casework Profiles  

 
1. A Casework Analyst shall request that a forensic casework profile, which is found to be 

improperly included in the database, be removed from the CODIS database.  The analyst 
must forward a completed CODIS Request for Profile Removal form to the OSBI CODIS  
Unit as specified in this policy.   

 
2. The OSBI CODIS Unit will retain a copy of all documents relating to the removal of the 

forensic casework profile including, but not limited to the CODIS Request for Profile 
Removal form and a delete specimen report. 

 
REFERENCE(S): 
OSBI CSD Quality Manual 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories 
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

       FBI’s National DNA Index System (NDIS) Procedures
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CODIS Data Entry and Search Procedures (top ↑) 

 
Policy 
Procedure 

Indexes Maintained   
 Forensic, Unknown/Forensic Index 
 Forensic Partial/Forensic Partial Index 
 INC. Forensic STR/Incomplete Forensic Index 

  Forensic Mixture/Forensic Mixture Index 
  INC. For. Mixture/Incomplete Forensic Mixture Index 
  Missing Person/Deduced Missing Person/Missing Person Index 
  Relatives of Missing Person Index 

INC. Unid. Remains/Inc Unidentified Human (Remains) Index 
  Unidentified Person/Unidentified Human (Remains) Index 
  Convicted Offender/Offender Index  
  INC. Offender STR/Incomplete Convicted Offender Index 
  Arrestee/Arrestee Index 

Inc. Arrestee/Incomplete Arrestee Index 
Multi-Allelic Offender 

  Legal/Legal Index 
  INC. Legal/Incomplete Legal Index 
  Staff/Employee Index 

 Contaminant Profile/Contaminant Index 
  Y-STR Profiles 

Definition of Acceptable Profiles 
 Analysis of Casework Samples 
 Analysis of Offender Samples 
 Creating Specimen ID Numbers 
 Request and Documentation of CODIS Data Entry 
  OSBI Casework Profile Data Entry 
  OSBI Casework Profile Notification of Database Entry 
  Local CODIS Laboratory Casework Profiles 
  Offender Profiles 
 Conducting CODIS Searches 
  Remote Search Requests 
  Batch Target Searches 
  Familial Searches / Partial Matches 
  Routine Index to Index Searches 
 Processing CODIS Matches 
 Profile Removal 
Annual Review/Updates 
 
1.0 POLICY   
 

This protocol defines allowed profiles, indexes, and searches of the State CODIS database (SDIS).  This 
policy also specifically addresses the procedures a CODIS User must follow to request the entry of DNA 
data in SDIS.   
A CODIS User is defined as a government employee who has login access to the CODIS system and is 
authorized to read, add, modify or delete DNA records in CODIS; or is a qualified DNA analyst responsible 
for producing DNA profiles stored in the National CODIS database (NDIS).   [ref. FBI NDIS, Terms and 

Abbreviations]   
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2.0 PROCEDURE   
 
2.1 Specimen Categories and Indexes Maintained:   

In order to facilitate proper database searches, DNA profiles stored at SDIS are organized into several 
categories or indexes.  Each index has certain criteria that must be met before a profile may be entered 
into the database or searched against other profiles stored in the database.  A list of indexes maintained 
at SDIS and acceptable profiles for each index is listed below.   
 
Note:  New indexes may be added at the discretion of the CODIS Administrator or as provided by state 
statute (including but not limited to samples obtained from elimination reference samples, victim 
reference samples, and reference samples voluntarily provided by the public); however, such samples 
may not be eligible for inclusion in NDIS.  [ref. FBI NDIS, DNA Data Accepted at NDIS] 

 
A. Forensic, Unknown/Forensic Index    

Single Source DNA profiles originating from and associated with evidence found at crime scenes, 
with no locus or allelic dropout at any of the CODIS Core Loci belong in the Forensic, Unknown 
specimen category.    
 
The Forensic Index consists of DNA profiles in the Forensic, Unknown specimen category.  The 
profiles must be single source with no locus or allelic dropout at any of the CODIS core loci 
(excluding Amelogenin).  Profiles maintained in the Forensic Index will be forwarded to the FBI 
for inclusion in NDIS.  
 
Note:  Careful consideration should be taken to ensure these profiles meet all applicable NDIS 
guidelines before entry into the database.  To help with this determination, the FBI’s “Guide to 
Determining What is Allowable in the Forensic Index at NDIS” should be used. No profile from an 
evidentiary sample that matches the victim known or an exclusionary known (i.e. husband, 
boyfriend) shall be entered into CODIS.  A profile which matches a suspect, obtained from an 
item belonging to that suspect (e.g. clothing or other article that would be expected to yield the 
owner’s profile) is not considered an evidentiary sample and shall not be entered into CODIS.   
 

B.  Forensic Partial/Forensic Partial Index  
Single Source DNA profiles originating from and associated with evidence found at crime scenes 
that have locus or allelic dropout at any of the CODIS Core Loci belong in the Forensic Partial 
specimen category.  Forensic Partial profiles consist of at least 10 of the 13 CODIS core loci 
(excluding Amelogenin).  Analysis at all core loci must be attempted.  Forensic Partial Profiles 
shall be reviewed to ensure the DNA record satisfies a statistical threshold for match rarity of 
approximately one in the size of the NDIS database (NDIS match rarity statistical threshold).  Loci 
where a partial profile is indicated shall be referenced with a “(p)” on the CODIS Data Entry Form.  
Casework analysts should keep in mind the reported inclusions/statistical values should a match 
occur to entries in this specimen category.  If there would be no inclusion/statistical value for any 
profile matching to this specimen, the profile should not be entered into the CODIS database. 
 
The Forensic Partial Index consists of DNA profiles in the Forensic Partial specimen category.  
The profiles must be single source and contain 10 to 13 of the CODIS core loci and meet the NDIS 
match rarity statistical threshold.  Profiles maintained in the Forensic Partial Index will be 
forwarded to the FBI for inclusion in NDIS. 
 
Forensic Partial profiles that exist in the CODIS database prior to January 25, 2013 are not 
required to meet the NDIS match rarity statistical threshold. 
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C. INC. Forensic STR/Incomplete Forensic Index    
Partial, single source DNA profiles with results at more than 8 loci, but with less than 10 loci or 
that do not meet the NDIS match rarity threshold that originate from and are associated with 
evidence found at crime scenes belong in the INC. Forensic STR specimen category.  Loci where a 
partial profile is indicated shall be referenced with a “(p)” on the CODIS Data Entry Form.  
Casework analysts should keep in mind the reported inclusions/statistical values should a match 
occur to entries in this specimen category.  If there would be no inclusion/statistical value for any 
profile matching to this specimen, the profile should not be entered into the CODIS database. 
 
The Incomplete Forensic Index consists of DNA profiles in the INC. Forensic STR specimen 
category.  These single source profiles contain 8 to 9 of the 13 CODIS core loci (excludes 
Amelogenin) or do not meet the NDIS match rarity statistical threshold.  Analysis at all 13 core 
loci must be attempted if sufficient DNA template is available.  Profiles maintained in the 
Incomplete Forensic Index will be searched routinely against SDIS only and will not be uploaded 
to NDIS. 

 
D. Forensic Mixture/Forensic Mixture Index    

DNA profiles from forensic samples that contain DNA contributed from more than one source 
belong in the Forensic Mixture specimen category.  Major and/or minor components of mixture 
DNA profiles, or deduced profiles from an intimate sample are also stored in the Forensic 
Mixture specimen category. 
 
The Forensic Mixture Index consists of DNA profiles in the Forensic Mixture specimen category.  
Samples in the Forensic Mixture Index must have reported alleles for at least 10 CODIS core loci, 
must not have more than 4 alleles at any locus, and shall be reviewed to ensure the DNA record 
satisfies a statistical threshold for match rarity of approximately one in the size of the NDIS 
database. 
Alleles which are unambiguously attributed to a victim will not be allowed.  Casework analysts 
should keep in mind the reported inclusions/statistical values should a match occur to entries in 
this specimen category.  If there would be no inclusion/statistical value for any profile matching 
to this specimen, the profile should not be entered into the CODIS database. 
Profiles maintained in the Forensic Mixture Index will be forwarded to the FBI for inclusion in 
NDIS.  [ref. FBI NDIS, DNA Data Acceptance Standards]     
 
Forensic Mixture profiles that exist in the CODIS database prior to January 25, 2013 are not 
required to meet the NDIS match rarity statistical threshold. 
 

E.   INC. For. Mixture/Incomplete Forensic Mixture Index   
Mixture DNA profiles from forensic samples with results from at least 8 but less than 10 CODIS 
core loci, or that do not meet the NDIS match rarity statistical threshold belong in the INC. For. 
Mixture specimen category.  INC. For. Mixture profiles cannot have more than 4 alleles at any 
locus, and alleles which are unambiguously attributed to the victim shall not be included.   
Casework analysts should keep in mind the reported inclusions/statistical values should a match 
occur to entries in this specimen category.  If there would be no inclusion/statistical value for any 
profile matching to this specimen, the profile should not be entered into the CODIS database. 
 
INC. For. Mixture profiles shall be reviewed to ensure the DNA record satisfies a statistical 
threshold for match rarity of approximately 20 in the size of the SDIS database (SDIS match rarity 
statistical threshold). 
 
INC. For. Mixture profiles that exist in the CODIS database prior to January 25, 2013 are not 
required to meet the SDIS match rarity statistical threshold. 
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The Incomplete Forensic Mixture Index consists of DNA profiles in the INC. For. Mixture 
specimen category. Samples in the Incomplete Forensic Mixture Index only contain results from 8 
to 9 of the 13 CODIS core loci (excludes Amelogenin) or do not meet the NDIS match rarity 
statistical threshold.  Analysis at all core loci must be attempted if sufficient DNA template is 
available.  Profiles maintained in the Incomplete Forensic Mixture Index will be searched 
routinely against SDIS only and will not be uploaded to NDIS.   
 

F. Missing Person/Deduced Missing Person/Missing Person Index   
A DNA profile developed from a sample known to have been collected from the missing person 
(e.g. medical specimens) belongs in the Missing Person specimen category.   
A DNA profile obtained from an intimate item purported to belong to the missing person (e.g. 
toothbrush) belong in the Deduced Missing Person specimen category.   
 
The Missing Person Index consists of DNA profiles in the Missing Person and Deduced Missing 
Person specimen categories.  The profiles must be single source and consist of at least 8 of the 13 
CODIS core loci plus Amelogenin.  Analysis at all core loci and Amelogenin must be attempted. 
Any locus with known dropout (an allele visible below threshold) will not be used for entry.  
Profiles maintained in the Missing Person Index will be forwarded to the FBI for inclusion in NDIS.   
[ref. FBI NDIS, DNA Data Acceptance Standards]       

 
G. Relatives of Missing Person Index   

DNA profiles from the known reference samples of biological relatives are stored in the specimen 
category that describes the relationship between the missing person and the relative.  The 
following specimen categories are available:  Biological Child, Biological Father, Biological 
Mother, Biological Sibling, Maternal Relative and Paternal Relative.  The Maternal Relative 
specimen category contains profiles provided from a maternal biological relative who is not a 
child, mother or sibling of the missing person.  The Paternal Relative specimen category contains 
profiles provided from a paternal biological relative who is not a child, father or sibling of the 
missing person. 
 
The Relatives of Missing Person Index consists of DNA profiles belonging to the following 
specimen categories:  Biological Child, Biological Father, Biological Mother, Biological Sibling, 
Maternal Relative and Paternal Relative.  The profiles must be single source and consist of all 
CODIS core loci plus Amelogenin.  Profiles maintained in the Relatives of Missing Person Index 
will be forwarded to the FBI for inclusion in NDIS.  Once the individual corresponding to this 
reference sample has been identified, the specific DNA profile must be removed from this index.   
[ref. FBI NDIS, DNA Data Acceptance Standards]       
 

H.   Unidentified Person/Unidentified Human (Remains) Index   
DNA profiles obtained from recovered deceased individuals (including body parts and tissue) or 
from an individual who is unidentified (e.g., children who can’t and others who can’t or won’t 
identify themselves) belong in the Unidentified Person specimen category.  
 
The Unidentified Human (Remains) Index consists of DNA profiles in the Unidentified Person 
specimen category.   The profiles must be single source and consist of at least 8 of the 13 CODIS 
core loci plus Amelogenin.  Analysis at all core loci and Amelogenin must be attempted.  Loci 
with apparent dropout shall not be included in the profile.  Profiles maintained in the 
Unidentified Human (Remains) Index will be forwarded to the FBI for inclusion in NDIS.   [ref. FBI 

NDIS, DNA Data Acceptance Standards]         
 

I. INC. Unid. Remains/Inc Unidentified Human (Remains) Index   
Partial DNA profiles (between 6-7 CODIS core loci, or are missing Amelogenin) obtained from 
recovered deceased individuals (including body parts and tissue) or from an individual who is 
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unidentified (e.g., children who can’t and others who can’t or won’t identify themselves) belong 
in the INC. Unid. Remains specimen category.  
 
The Inc. Unidentified Human (Remains) Index consists of DNA profiles from unidentified remains 
or from individuals who are unable to or refuse to provide their identity (e.g. children).   The 
profiles must be single source and consist of at 6 to 7 of the CODIS core loci or are missing 
Amelogenin.  Analysis at all 13 core loci and Amelogenin must be attempted.  Loci with apparent 
dropout shall not be included in the profile.  Profiles maintained in the Inc. Unidentified Human 
(Remains) Index will be will be searched routinely against SDIS only and will not be uploaded to 
NDIS.   [ref. FBI NDIS, DNA Data Acceptance Standards]         

 
J. Convicted Offender/Offender Index   

DNA profiles obtained from individuals convicted of a state qualifying offense as indicated in 
Oklahoma Statute Title 74 Section 150.27a belong in the Convicted Offender specimen category. 
 
The Offender Index consists of DNA profiles from in the Convicted Offender specimen category.  
The profiles must be single source and consist of all CODIS core loci (excluding Amelogenin), 
therefore profiles with dropout at only D19 and/or D2 may be included.  Profiles maintained in 
the Convicted Offender Index will be forwarded to the FBI for inclusion in NDIS.   [ref. FBI NDIS, DNA 

Data Acceptance Standards]        
 

K. INC. Offender STR/Incomplete Offender Index   
Partial DNA profiles (between 8-12 CODIS core loci, excluding Amelogenin) obtained from 
individuals convicted of a state qualifying offense as indicated in Oklahoma Statute Title 74 
Section 150.27a belong in the INC. Offender STR specimen category.  These profiles may be 
temporarily assigned to this specimen category until additional analysis is performed.  Loci where 
a partial profile is indicated shall be referenced with a “(p)” on the CODIS Data Entry Form.  The 
specimen will be re-assigned to the Offender specimen category once results at all core loci have 
been obtained. 
 
The Incomplete Offender Index consists of DNA profiles in the INC. Offender STR specimen 
category.  Profiles maintained in the Incomplete Offender Index will be searched routinely 
against SDIS only and will not be uploaded to NDIS.   

 
L. Arrestee/Arrestee Index   

DNA profiles from individuals arrested of a state qualifying offense as indicated in Oklahoma 
Statute Title 74 Section 150.27a belong in the Arrestee specimen category.   
 
The Arrestee Index consists of DNA profiles in the Arrestee specimen category.  The profiles 
must be single source and consist of all CODIS core loci (excluding Amelogenin), therefore 
profiles with dropout at only D19 and/or D2 may be included.  Profiles maintained in the 
Arrestee Index will be forwarded to the FBI for inclusion in NDIS.   [ref. FBI NDIS, DNA Data Acceptance 

Standards]       
 
M.  Inc. Arrestee/Incomplete Arrestee Index   

Partial DNA profiles (between 8-12 CODIS core loci, excluding Amelogenin) obtained from 
individuals arrested of a state qualifying offense as indicated in Oklahoma Statute Title 74 
Section 150.27a belong in the Inc. Arrestee specimen category.  These profiles may be 
temporarily assigned to this specimen category until additional analysis is performed.  Loci where 
a partial profile is indicated shall be referenced with a “(p)” on the CODIS Data Entry Form.  The 
specimen will be re-assigned to the Arrestee specimen category once results at all 13 core loci 
have been obtained. 
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The Incomplete Arrestee Index consists of DNA profiles in the Inc. Arrestee specimen category.    
Profiles maintained in the Incomplete Arrestee Index will be searched routinely against SDIS only 
and will not be uploaded to NDIS.   

 
N. Multi-Allelic Offender/Multi-Allelic Offender Index  

DNA profiles obtained from individuals arrested or convicted of a state qualifying offense as 
indicated in Oklahoma Statute Title 74 Section 150.27a that have three or more alleles at two or 
more loci belong in the Multi-Allelic Offender specimen category. 
 
The Multi-Allelic Index consists of DNA profiles from in the Multi-Allelic Offender specimen 
category.  The profiles must consist of all CODIS core loci (excluding Amelogenin), therefore 
profiles with dropout at only D19 and/or D2 may be included.  Profiles maintained in the Multi-
Allelic Offender Index will be forwarded to the FBI for inclusion in NDIS.   [ref. FBI NDIS, DNA Data 

Acceptance Standards]        
 
O. Legal/Legal Index   

DNA profiles obtained from known suspect in a criminal investigation, and other DNA samples 
from individuals collected under applicable legal authorities belong in the Legal specimen 
category.  As of January 1, 2006, suspect profiles are eligible for entry into the state CODIS 
database (SDIS) in accordance with Oklahoma Statute Title 74 Section 150.27a.  Suspect samples 
may include known reference samples collected from the person, or secondary reference 
samples such as cigarette butts, chewing gum, razors, and toothbrushes.  If the suspect profile 
matches a casework profile (which will be entered into CODIS), or the suspect profile is in CODIS 
from an arrestee or convicted offender sample, the suspect profile will not be added to the Legal 
Index.   

 
The Legal Index consists of DNA profiles in the Legal specimen category.  The profiles must be 
single source and consist of all 13 CODIS core loci (excluding Amelogenin).  Profiles maintained in 
the Legal Index will be searched routinely and uploaded to NDIS per approval from the NDIS 
Custodian.   [ref. FBI NDIS, DNA Data Acceptance Standards]        
 
Note:  For the purpose of this policy, a suspect is defined as any individual listed as a suspect or 
subject in a Criminalistics Examination Report.  This does not include exclusionary samples 
collected from individuals for elimination purposes only.  Exclusionary samples shall not be 
entered into CODIS.  Suspect name and date of birth (if available) should be sent to the CODIS 
Unit for the purpose of determining if the sample already exists in the CODIS database.  
 
Note:  If a Legal Specimen is entered into CODIS, and subsequent analysis yields a CODIS eligible 
forensic profile that matches or is consistent with the Legal Specimen, the Legal Specimen will be 
removed from CODIS.  A CODIS Request for Profile Removal Form should be filled out for the 
Legal Specimen and submitted with the CODIS Data Entry Form for the forensic sample.  

 
 P.   INC. Legal/Incomplete Legal Index   

Partial DNA profiles (between 8-12 CODIS core loci, excluding Amelogenin) obtained from known 
suspect in a criminal investigation, and other DNA samples from individuals collected under 
applicable legal authorities belong in the INC. Legal specimen category.  These profiles may be 
temporarily assigned to this index until additional analysis is performed.  Loci where a partial 
profile is indicated shall be referenced with a “(p)” on the CODIS Data Entry Form.  The specimen 
will be re-assigned to the Legal Index once results at all core loci have been obtained.   
 
The Incomplete Legal Index consists of DNA profiles in the INC. Legal specimen category.  These 
profiles contain 8 to 12 of the CODIS core loci (excluding Amelogenin).  Profiles maintained in the 
Incomplete Legal Index will be searched routinely against SDIS only and will not be uploaded to 
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NDIS.   
 
Q. Staff/Employee Index   

DNA profiles from known reference samples voluntarily provided by employees of the law 
enforcement agencies belong in the Staff specimen category. 
 
The Employee Index consists of DNA profiles in the Staff specimen category.  The profiles must 
be single source and consist of all CODIS core loci (excluding Amelogenin).  Profiles maintained in 
the Employee Index will be searched routinely at SDIS only and will not be uploaded to NDIS.  
This search is conducted to exclude the possibility that a forensic DNA profile originated from a 
law enforcement employee who was in close proximity to the sample at the crime scene or 
during analysis of the evidence.   
 

R. Contaminant Profile/Contaminant Index   
DNA profiles originating from sample contamination in one of the Oklahoma CODIS participating 
DNA laboratories belong in the Contaminant Profile specimen category. 
 
The Contaminant Index consists of DNA profiles in the Contaminant Profile specimen category.  
The profile eligibility for this index is determined by the CODIS Administrator on a case-by-case 
basis.  Profiles maintained in the Contaminant Index will be searched at SDIS only and will not be 
uploaded to NDIS.  This search is conducted to expedite identification and remediation of the 
contamination problem.   

 
 S.   Y-STR Forensic Unknown/Y-STR Forensic Index   

DNA profiles from forensic samples consisting solely of alleles derived from Y-STR genetic 
markers can be included at SDIS.  These DNA samples belong in the Y-STR Forensic Unknown 
specimen category.   
 
The Y-STR Forensic Index consists of DNA profiles in the Y-STR Forensic Unknown specimen 
category.  The profiles must be single source (or a full major component profile originating from 
a mixture) and consist of at least 15 of the 16 Y-STR loci. Profiles maintained in the Y-STR Forensic 
Index will be searched routinely against other Y-STR profiles maintained at SDIS and will not be 
uploaded to or searched at NDIS. 

 
T.  Y-STR Legal/Y-STR Legal Index 

DNA profiles from suspects containing alleles derived from Y-STR genetic markers can be 
included in SDIS, even if there is an existing STR profile in CODIS from an offender or previous 
legal sample.  The DNA samples belong in the Y-STR Legal specimen category. 
 
Note:  Legal profiles with Y-STR alleles should only be entered in the Y-STR Legal specimen 
category if there is already an STR profile in CODIS from an offender sample.  Otherwise, the 
profiles should be entered in the Legal Index, where they will be searched against all other STR 
profiles and uploaded to NDIS. 
 
If the STR profile is associated with a specimen already in the Legal Index, the Y-STR profile will 
be added to that specimen.  If the Y-STR profile is associated with an individual who has been 
entered as an offender or arrestee, then a new specimen consisting of only the Y-STR profile will 
be added to the Y-STR Legal Index. 

 
The Y-STR Legal Index consists of DNA profiles in the Y-STR Legal specimen category.  The profiles 
must be single source and consist of all 16 Y-STR loci.  Profiles maintained in the Y-STR Legal 
Index will be searched routinely against other Y-STR profiles maintained at SDIS only and will not 
be uploaded to or searched against NDIS. 
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Y-STR Indices searches will be performed on a monthly basis. 

 
2.2  Definition of Acceptable Profiles:   

Before a DNA profile can be uploaded, entered into, or searched against SDIS, the following criteria must 
be met: [ref. FBI NDIS, DNA Data Acceptance Standards (Operational Procedures)]   

 
A. The DNA profile must be developed by an accredited Forensic DNA Laboratory. 

 
B. The DNA profile must be developed in compliance with the DNA Identification Act of 1994 and 

FBI Approved Quality Assurance Standards. 
 

C. The DNA profile must be subjected to a thorough technical review by a qualified DNA analyst. 
 

D. All DNA profiles must be associated with an accurate result for PCR DNA controls and reagent 
blanks.  
 

E.  All DNA profiles must be derived from analysis using an NDIS accepted PCR kit.  
  

F.   Low template or low copy DNA analyses shall not be submitted to SDIS.   
1. Low template or low copy DNA analyses has been defined as: based on a laboratory’s 

internal validation, any DNA typing results generated from limited quantity and/or quality 
DNA template using conditions that have demonstrated increased stochastic effects.   

i. Stochastic effects may include:  allelic drop-in or drop-out, increased stutter, and 
increased intra-locus peak height imbalance. 

 
2.3 Analysis of Casework Samples   

The following applies to DNA analysis performed at the OSBI Laboratory on casework samples. 
 

A. Analysis performed on casework samples will comply with all applicable OSBI policies and the 
Forensic Biology Unit Policy Manual. 
 
Note:  In the event the OSBI uses a contract laboratory for analysis, the contract laboratory will 
only use procedures approved by the OSBI Forensic Biology Discipline Technical Manager. 

 
B. In addition, analysis at all CODIS core loci will be attempted on the victim reference sample and 

any other reference sample necessary to deduce a suspect profile from a mixture. 
 
C. Casework profiles must be subjected to a thorough technical review by qualified OSBI personnel 

(according to the Forensic Biology Unit Policy Manual) prior to entry or search against SDIS.  
 
D. A casework DNA profile must be referenced in a Criminalistics Examination Report to be eligible 

for entry into or search against SDIS. 
 
E. For any profile that must meet a match rarity statistical threshold, the “Match Estimator 3.2 (ID) 

OSBI” excel spreadsheet or the CODIS 7.0 Popstats Match Estimation calculation will be used to 
determine the match rarity. 

 1.  D2S1338 and D19S433 will not be used in the calculation 
2. Instructions are provided with the “Match Estimator 3.2 (ID) OSBI” excel spreadsheet 

 3. The results should be provided in the case record for review by the Technical Reviewer. 
 

2.4 Analysis of Offender Samples   
The following applies to analysis performed at the OSBI Laboratory on offender database samples 
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(including convicted offender and arrestee samples). 
 

A. All analysis performed on offender database samples will comply with all applicable OSBI policies 
and the CODIS Policy Manual. 

 Note:  In the event a contract laboratory is used for analysis, the contract laboratory will only use 
procedures approved by the OSBI CODIS Administrator and OSBI Forensic Biology Discipline 
Technical Manager. 

 
C.  Offender profiles must be subjected to a thorough technical review by qualified OSBI personnel 

(according to the CODIS Policy Manual) prior to entry or search against SDIS.   
 

2.5 Creating Specimen ID Numbers   
 

A. If an offender database sample is analyzed by the OSBI, the CODIS Specimen ID number will 
consist of the offender sample number.  If a contract laboratory analyzes an offender sample, a 
prefix identifying the vendor and the year of the contract may be added to this Specimen ID to 
identify the vendor laboratory.   

 
  Example (In-House Analysis):   C15-001000 
  Example (Outsourced Analysis): XX06-C15-001000 

 
B. If a casework sample is analyzed by the OSBI, the CODIS Specimen ID number will consist of the 

state abbreviation, the DNA analyst’s initials, the OSBI case number and item number.  If a 
vendor laboratory analyzes a casework sample, a prefix identifying the vendor and the year of 
the contract may be used instead of the state abbreviation and analyst’s initials.    

 
  Example (In-House Analysis):  OK-RLP-15-1000-B1 
  Example (Contract Analysis):  XX06-15-1000-B1 
 

2.6 Request and Documentation of CODIS Data Entry   
The CODIS Unit is responsible for the integrity and security of all data into SDIS.  Any discrepancies will be 
forwarded to the CODIS Administrator for determination of profile eligibility prior to entry into or search 
against SDIS. 
 
A. OSBI Casework Profile Data Entry   

 
1. The Casework Analyst will fill out an electronic version of the CODIS Data Entry Form for 

each profile determined to be eligible for entry into SDIS and/or NDIS.  The “Description 
of Profile Entered” will match the description of evidence in the report (forensic) or the 
full name of the individual (legal, parentage), if available. 
Note:  A deduced profile from a mixture, whether it is major, minor, or indistinguishable 
will be considered a Forensic Mixture profile.  A “clean” sperm or epithelial fraction will 
be considered a single source profile or Forensic Unknown profile. 
 

2. The following guidelines should be used in determining profile eligibility, in conjunction 
with the FBI’s “Guide to Determining What is Allowable in the Forensic Index at NDIS” 
flowchart: 

a. If there are multiple, similar profiles from a case, ONLY the most complete and 
probative profile will be put into CODIS 

1. If there are mixtures with clear major and minor profiles, it is preferable to put 
in the clear major or minor profile than to put in an indistinguishable mixture 
profile which has consistent information. 
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Example: Mixture on jacket, clear major/minor, major not consistent w/ victim. 
Mixture on jeans, not distinguishable, with 2 additional alleles (1 each at 2 loci) 
than major profile from jacket. Put in major profile from jacket. 
 

b. A known DNA profile can be subtracted from an otherwise indistinguishable mixture IF 
the mixture profile is from an INTIMATE sample. For our purposes, we will consider any 
sample from a person’s body to be intimate (i.e. vaginal swabs, oral swabs, fingernail 
scrapings, etc). 

Note:  A known profile cannot be subtracted out from an intimate, 
indistinguishable mixture if that known has been excluded from the mixture. 
 

c. A mixture profile may be entered in its entirety provided that there are no more than 4 
alleles at any locus and it meets the appropriate match rarity statistical threshold. 
 

d. Provided that there is documentation that a known sample has been requested from 
any consensual partner, an unknown male profile from a sexual assault case may be 
entered into CODIS, as long as the profile meets all other eligibility criteria. 

 
e. Obligate alleles:  In deducing mixture profiles, if it is possible that a portion of the locus 

contains an allele shared between the victim and suspect, any portion of the locus that 
could not be contributed by the victim should be marked as obligate by marking that 
allele with a plus (+) sign.  
 

3. During the technical review, the reviewer will verify the accuracy of the profile and 
specimen category listed on each CODIS Data Entry Form and ensure the appropriate 
supporting documentation is present in the case record.  Once verified, the reviewer will 
electronically sign and date the appropriate section on each the CODIS Data Entry Form.  
This form will be forwarded to the CODIS Unit for entry and then forwarded back to the 
case analyst so the case assignment can be closed out and a report issued. 

 
4. Once each CODIS Data Entry Form is completed, all eligible profiles will be entered into 

SDIS. Once completed, the CODIS Data Entry Form(s) will be electronically signed and 
dated by the analyst entering the profile(s) into CODIS.  
 

5. A Specimen Detail Report will be provided to the case analyst and made available in the 
BEAST system for each profile entered in the case record to document that each profile 
was correctly entered into the CODIS database.   

 
6. The Casework Analyst will be provided the completed CODIS Data Entry Forms and the 

Specimen Detail Report(s) in the BEAST case record.     
 

7. It is the responsibility of the Casework Analyst to verify that the profile shown on the 
Specimen Detail Report is accurate.  Once verified, the Casework Analyst will 
electronically sign and date the bottom portion of the CODIS Data Entry Form.  The 
CODIS Data Entry Form(s) and Specimen Detail Report(s) will be retained electronically 
in the BEAST case record.  Any hard-copy documentation can be shredded after it is 
entered into the BEAST and verified it uploaded correctly.  

 
B. Local CODIS Laboratory Casework Profiles  

 
1. All other casework profiles will be entered into SDIS by processing an upload from an 

approved local CODIS laboratory (LDIS), such as Tulsa Police Department or Oklahoma  
                City Police Department.   
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2.   Each LDIS laboratory must complete and return a Memorandum of Understanding to 

the OSBI CODIS Administrator guaranteeing compliance with the same standards and 
procedures regarding acceptable data prior to uploading data to the OSBI. 

 
C. Offender Profiles  

 
1. Offender data received from a contract laboratory or processed in-house will be 

uploaded in bulk using CODIS Import (.cmf file).  The CODIS Unit will maintain a copy of 
the CODIS Import Reports.   

 
2. Individual offender profiles may be entered into CODIS by keyboard instead of .cmf file.  

This will be documented by filling out a CODIS Data Entry Form for each profile entered.   
 

C. Release of DNA Profile for John Doe Warrant 
 

1. To facilitate notification of DNA profile release, the BEAST LIMS program will be used. 
a. The CODIS Unit will not release mixture profiles for use in John Doe warrants.  The 

major component of a mixture may be released. 
b. Deduced profiles or minor components of a mixture may be released in 

consultation with the CODIS Administrator and the Technical Manager. 
c. The CODIS Analyst will create an assignment for the CODIS Unit (C) within the 

BEAST.  This can be done on the “Assignments” tab. 
d. To ensure consistency, the description of the evidence in the Profile Release Letter 

should match the description of evidence used in the Forensic Biology Unit DNA 
Report. 

e. The CODIS Analyst will generate a “Notification of Profile Release for John Doe 
Warrant” letter clearly listing the DNA profile to be used in the John Doe warrant. 
Note: The “Notification of Profile Release for John Doe Warrant” letter is NOT a 
report. 

f. The CODIS Analyst will route the assignment to the Casework Analyst (or designee) 
that developed the DNA profile for Administrative Review. 

g. The Administrative Review will be performed as per CSD QP 31 – Reviews.  Care 
should be taken to ensure the correct DNA profile is released. 

h. If corrections are necessary, the Casework Analyst will route the assignment back to 
the CODIS Analyst. 

i. After completion of the Administrative Review, the Casework Analyst will approve 
the “Notification of Profile Release for John Doe Warrant” letter and mail any 
required hard copy letters to the submitting agency. 

j. Clicking the “Approve” button will document the completion of the Administrative 
Review. 

  
 2.7 Conducting CODIS Searches  

This section describes the possible searches of SDIS using the FBI approved CODIS software.  Before a DNA 
profile may be searched against SDIS, the criteria listed in section 2.2 of this policy must be met.  The DNA 
profiles maintained at SDIS will only be searched using approved FBI CODIS software.  Intentional viewing 
of a specimen record with the intent of performing a manual DNA comparison to another profile (not 
eligible to otherwise be searched) is not permitted.  The CODIS Unit will maintain a record (paper or 
electronic) of any search conducted unless deemed not necessary by the CODIS Administrator (e.g. 
searches conducted during training).   
 
A.  Remote Search Requests   

Remote search requests (also known as keyboard searches) are designed to expedite a search 
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against DNA profiles maintained at SDIS that are not part of the routine Autosearch.  A keyboard 
search is a manual search of SDIS executed after receipt of a written request, and will be 
performed at the discretion of the CODIS Administrator (or designee). If requests are received 
from any source other than a criminal justice agency, the keyboard search will only be performed 
if pursuant to a court order. A copy of the court order must be provided to the CODIS 
Administrator for approval prior to conducting the search.  

 

1. The search request form shall be completed and submitted to the CODIS Administrator 
for approval.   

 

2. Before performing the search, the CODIS Administrator will ensure the search request is 
in compliance with all applicable laws and OSBI policy. If the request does not comply 
with these provisions, the CODIS Administrator will send a letter to the requestor (on 
official OSBI letterhead) explaining why the search was not conducted.   

 

3. If the search request has been approved by the CODIS Administrator, the DNA profile(s) 
may be searched against SDIS using the same search combinations as allowed in a 
routine index to index search.  

 

4. If the search is conducted, a letter will be produced (on official OSBI letterhead) and 
returned to the requestor, along with a copy of any potential CODIS Match Reports 
generated as a result of the search.   

 

5. A keyboard search against NDIS is performed in accordance with NDIS Operational 
Procedures. 
 

B.  Batch Target Searches   
Batch Target Searches are designed to search a specific group of DNA profiles against SDIS (such 
as training samples). These types of searches may be executed at the discretion of the CODIS 
Administrator (or designee).  The search stringency and minimum number of loci to report a 
match are determined by the CODIS Administrator or designee on case-by-case basis. 

 
C.    Familial Searches / Partial Matches   

Familial searching is a term applied to intentionally searching a forensic DNA profile against an 
offender DNA profile in the attempt to identify a potential family member of the offender.  These 
types of searches are not performed at the OSBI.  However, a familial search is very different 
from a partial match. 
 
A partial match is defined as a moderate stringency match between two single source profiles 
having at each locus at least one allele in common.  A partial match is not an exact match of the 
two profiles in question, but in certain cases, the partial match may indicate a potential familial 
relationship exists between the offender sample and the forensic DNA profile.   
 
Although an exceptional event, partial matches may be reported to law enforcement agencies if 
they are discovered during a normal routine search of the CODIS database.  The procedure for 
reporting partial matches is outlined in the CODIS Hit Verification Procedures section of this 
policy.   
 

D. Routine Index to Index Searches   
At the discretion of the State CODIS Administrator, Table 1 lists the routine SDIS Autosearches 
and the match criteria for each.  Tables 2 -6 lists the indices searched in each Autosearch of SDIS.  
These routine Autosearches should be performed weekly, at minimum, following the addition of 
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new DNA profiles to SDIS.     
Note:  The CODIS Administrator may change the search stringency and minimum number of loci 
to report a match on a case-by case basis. 
 

Table 1:  Routine SDIS Autosearch criteria 
Autosearch name      Min # Loci  Stringency # of Allowed Mismatches 
Inc Offender to Offender  8  Moderate  0 
New Against Employee  8  Moderate  1 
New Offender to Offender  13  High   1 
New STR Specimens 1 Mismatch 8  Moderate  1 
Inc. Unid. Human Remains  6  Moderate  0 

 
 

Table 2:  Inc Offenders to Offender Autosearch   
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Table 3:  New Against Employee Autosearch   
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Table 4:  New Offender to Offender Autosearch   
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Table 5:  New STR Specimens 1 Mismatch Autosearch   
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Table 6:  Incomplete Unidentified Human Remains Autosearch   

 

Table 7:  Y-STR Autosearch   
 
 
 

 
 
 
 
 
 
 
 
 
2.8 Processing CODIS Matches  

The CODIS Unit shall carefully examine any potential database match prior to releasing any identifying 
information to law enforcement personnel.   
 
Note:  The terms match and hit are used throughout this document.  Matches and hits are not 
interchangeable terms or events.  A match occurs when the CODIS software makes an association 
between two or more DNA profiles.  A hit occurs when a match adds value to the investigation of a 
criminal case.   
 

A. The CODIS Unit or a casework DNA analyst will review any potential CODIS matches and 
disposition each match appropriately.   
Note:  The FBI’s flowchart titled “Hit Disposition Quick Reference” should be used when 
dispositioning potential CODIS matches.   

B. Any matches for which the disposition is unknown will be dispositioned as “Pending” until further 
information is obtained.   

C. When possible, comments should be added in Match Manager explaining the disposition once 
the permanent disposition has been assigned. 

D.   Matches that are deemed to be Offender, Forensic or Familial Hits will be verified according to 
the CODIS Hit Verification Procedures section of this policy. 

E. In order to provide statistical data from CODIS hits, the OSBI will also record the number of 
investigations aided for each CODIS hit obtained.   
Note:  The FBI’s flowchart titled “Investigations Aided Quick Reference” should be used when 
counting investigations aided.   
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2.9 Profile Removal   
A.  It is the responsibility of the Casework Analyst to notify the CODIS Unit if a previously entered 

profile matches to a known sample from an elimination or victim analyzed after the fact.   
1. The CODIS Request for Profile Removal Form shall be completed and forwarded to the 

CODIS Unit after the technical review is complete.   
 
2. The original CODIS Request for Profile Removal Form and a Delete Specimen Report (if 

the profile is removed from CODIS) will be returned to the Casework Analyst to be 
added to the case record.   
 

3. It is the responsibility of the Casework Analyst to verify that the profile shown on the 
Delete Specimen Report is accurate by completing the appropriate section of the CODIS 
Request for Profile Removal Form.  It is also the responsibility of the Casework Analyst 
to notify the customer of the removal of the profile from CODIS via amended report or a 
new report listing the specific item’s profile that was removed.  

 
B.  CODIS Match to Ineligible Forensic Profile 

1.  If, during the course of a match evaluation, it is found that the forensic profile involved 
is no longer CODIS eligible due to changes in eligibility criteria, the profile in question 
will be removed from CODIS as outlined above.  

2.  If the match in question is determined to need verification, verification will be 
requested and completed.  A statement will be added to the verification report to 
reflect the fact that the profile has been removed from the database due to it no longer 
being eligible.  

3. For matches to samples ineligible for other reasons, the profile in question will be 
removed from CODIS, as outlined above.  Hit verification reporting will be determined 
on a case-by-case basis by the State CODIS Administrator and/or the CODIS Technical 
Manager. 

C. Removal of Duplicate Offender and Legal Samples 
  Duplicate Offender and Legal Samples may be removed at the discretion of the CODIS 

Administrator, and a “CODIS Request for Profile Removal Form” does not need to be completed. 
 

2.10  Annual Review/Updates   
In accordance with NDIS Procedures, all CODIS Users will certify annually that they have reviewed and 
comply with requirements for DNA profiles acceptable at NDIS.  To satisfy this requirement, each CODIS 
User must successfully complete the FBI’s training module located on the CJIS-WAN within the time 
designated by the CODIS Administrator.  Once complete, a certificate may be printed for each CODIS User 
as proof the training was successfully conducted. 
The CODIS Administrator is responsible for ensuring this required annual training is completed for all OSBI 
CODIS Users.   
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CODIS Hit Verification Procedures (top ↑) 

 
1.0 POLICY  
 
This protocol outlines the proper course of action to be taken in the event a hit is obtained to the State CODIS 
database (SDIS) or the National CODIS database (NDIS). This policy includes the procedures to be used in the 
verification of database sample(s), the release of information to other laboratories and/or investigative agencies, 
and the proper documentation maintained at the OSBI laboratory.  In all cases, the CODIS Laboratory will make the 
best effort to resolve matches within 30 business days of the match report.  This includes verifications and 
dispositions. 
 
2.0 PROCEDURE  
 
2.1 Forensic Hits  

A Forensic Hit occurs when two or more DNA profiles developed from crime scene evidence match one 
another, and the match provides new or confirms existing information to an unsolved crime. 
 

 A. Forensic Hit Verification  
The following procedures are to be used in the event the match involves a DNA profile developed 
by the OSBI Forensic Biology Unit.  When selecting the proper disposition for a database match, 
the CODIS Unit will refer to the FBI’s “Hit Disposition Quick Reference Flowchart”. 
 

Note:  If two or more cases are submitted and analyzed with the prior knowledge that 
they are associated, and a CODIS match occurs, this is not considered a forensic hit, and 
should instead be dispositioned as a “benchwork match”. 

 
1. A qualified Analyst will examine the matched forensic profiles and determine if they 

may have originated from the same source.  If the potential match has any loci matching 
at less than High Stringency or contains a mismatch, the Analyst must be currently or 
previously qualified in mixture interpretation.  For mixture profiles, this determination 
may require careful examination of the original electropherogram(s).  If the matching 
profiles may have originated from the same source, proceed to step 2.  If not, 
mark the Match Detail Report “No Match,” and return it to the CODIS Unit if applicable 
so the match may be dispositioned accordingly. 
 

2. If the match evaluation was performed by a CODIS Analyst, the casework analyst will be 
notified that a match has occurred and is being verified. 

 
3. The CODIS Analyst responsible for verifying the hit will fill out a Forensic Hit Verification 

Request form for each OSBI case involved in the forensic match.  The CODIS Unit will 
then contact the appropriate personnel from other laboratories, if necessary, and 
compile the necessary information for reporting the forensic hit.   
 

 B. Reporting Forensic Hits  
For cases in which the forensic DNA profiles are assigned in CODIS to an OSBI DNA casework 
analyst, the requesting officer will be contacted directly to communicate the hit information.  If 
the officer cannot be reached directly, another appropriate individual in the agency shall be 
contacted.  In addition, in all cases, a Forensic Hit letter will be sent (by mail, fax, and/or e-mail) 
by the CODIS Unit to each agency involved in the hit.  Information in the letter shall include, at 
minimum, the investigating agency, type of case, and point of contact for each case.  The  
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Forensic Hit Letter should clearly state if the casework profile was either incomplete or a 
mixture.  This may be accomplished by amending the first sentence of the Forensic Hit Letter to 
read “…a potential DNA match was obtained between your mixture/partial profile, specimen 
ID…” 

 
 C. Documenting Forensic Hits  
 

1. All Forensic Hit documentation will be retained in the laboratory DNA case record(s) in 
the BEAST system corresponding to the forensic specimen(s) involved in the hit.  This 
includes, at minimum, the following: 
 
a. A copy of the CODIS Match Detail Report 
b. A copy of the Forensic Hit letter(s) 
c. A copy of the forensic hit verification request 
d. All conversation correspondence (phone, fax, and/or e-mail) 
e. Any additional information as determined by the CODIS   Administrator 

 
2. Information reported by telephone must be documented as a narrative in the BEAST 

system. 
 

3. Forensic Hits obtained at NDIS will be handled in the same manner as SDIS Forensic Hits; 
however, additional documentation may be required according to NDIS Procedures.  A 
copy of any additional documentation will be retained electronically in the appropriate 
laboratory DNA case record(s).  

 
2.2 Offender Hits   

An Offender Hit occurs when a DNA profile from crime scene evidence (forensic profile) matches an 
offender’s DNA profile and the match provides new or confirms existing information to an unsolved 
crime.  
 
B. Offender Hit Verification   

When selecting the proper disposition for a database match, the CODIS Unit will refer to the FBI’s 
“Hit Disposition Quick Reference Flowchart”.  

  
1. When a potential Offender Hit is identified, a CODIS analyst (or designee) will evaluate 

the match.  If the potential match has any loci matching at less than High Stringency or 
contains a mismatch, the Analyst must be currently or previously qualified in mixture 
interpretation.  The analyst will examine the matched profiles and determine if they 
may have originated from the same source.  If the answer is yes, proceed to step 2.  If 
not, mark the Match Detail Report “No Match,” and return it to the CODIS Unit so the 
match will be dispositioned accordingly. 

 
2. If the match evaluation was performed by a CODIS Analyst, the Casework Analyst may 

be consulted when needed.   
 

3. Once the match has been determined to be an Offender Hit, the CODIS Analyst assigned 
to verify the hit will fill out the Offender Hit Verification Request Form.   

 
4. If the offender associated with the hit is an Oklahoma offender, the CODIS Analyst will 

re-analyze the offender sample as indicated below.  If the hit involves an out-of-state 
offender, the CODIS Analyst will establish contact with the appropriate CODIS 
laboratory, and facilitate the reporting of the hit according to NDIS Procedures. 
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C. Re-Analysis of the Offender Samples   
 
1. The offender specimen in question will be pulled from storage and re-analyzed to verify 

the result.  Analysis will be performed on all CODIS core loci to ensure that no error 
occurred due to a sample being switched.  All re-analyses of offender samples will be 
performed according to applicable OSBI Quality Assurance Policies and CODIS Policies 
and Procedures.  Offender samples being processed for hit verification purposes will be 
named HV-(offender number) to distinguish from original sample analysis.      

Ex:  HV-C15-001000 
 

2. If the verification analysis of the offender sample in question does not yield the same 
result, it will be assumed a sample switch error occurred.  An attempt will be made to 
identify the correct convicted offender sample by first determining the number(s) of the 
convicted offender samples analyzed immediately before and after the sample in 
question.  These convicted offender sample(s) will be analyzed to determine which one 
matches the forensic profile in question.  Additional convicted offender samples will be 
re-analyzed, as needed, to identify the correct match.  Once the correct convicted 
offender sample is identified, the result will be properly verified. 
 
Note:  Variations in profile results due to amplification kit differences, mutations, etc., 
are still considered to be consistent with each other.  These types of variations will be 
carefully evaluated by the CODIS Technical Manager.  Likewise, any partial profiles 
obtained during the verification process will be handled in consultation with the 
Technical Manager for determination of what, if any, troubleshooting should be 
performed.  

 
3. If an offender sample has previously been re-analyzed by qualified OSBI personnel and 

documented as part of a hit verification or validation, then re-analysis is not necessary.  
Documentation of the previous re-analysis will be referenced or included in the case 
record and a letter regarding the new hit will be sent.  If the offender sample was re-
analyzed as part of a validation, the fingerprint and qualifying offense will still need to 
be verified and the offender hit verification reported in letter format as specified in this 
protocol. 

 
D. Verification of the Offender Fingerprints   

 
1. A qualified OSBI Latent Evidence Analyst will check the fingerprint exemplar of the 

offender specimen to verify the identity of the sample donor.  
 

2. The Latent Evidence Analyst will sign off on the appropriate line of the CODIS Offender 
Hit and Fingerprint Verification Form after indicating the result of the examination. 
 

3. If the identity of the fingerprint donor is found to be different than the person listed on 
the offender specimen card, a request will be made to search the offender exemplar 
through AFIS in an effort to determine the donor of the Offender sample.   
 

4. If the fingerprint is of insufficient quality for comparison purposes, it will be noted on 
the CODIS Offender Hit and Fingerprint Verification Form that a comparison was 
attempted, but the print was of insufficient quality.  This will not preclude the CODIS 
Unit from reporting the identity of the offender, but it shall also be noted in the 
Offender Hit letter that the print could not be verified. 

 
E. Verify the Qualifying Offense and Biographical Information   
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1. A copy of the Oklahoma and National Criminal History Reports of the offender in 

question will be requested in an attempt to verify that the offender specimen was 
collected in accordance with Oklahoma Statue Title 74 Section 150.27a.  If no criminal 
history record(s) exists for the offender, this will be noted in the Hit Verification file. 

 
2. In the event that no qualifying offense can be identified for the offender, the hit 

information may still be reported pursuant to Oklahoma Statutes Title 74 Section 
150.27a (known as the “Good Faith Clause”).  

 
3. The verifying analyst will compare the biographical information on the offender record 

in CoDNA with the information available on State and National Criminal History reports 
and on the Department of Corrections (DOC) web page for the offender.  An initial 
comparison shall be made to ensure that the correct records have been obtained.  
Aliases found on the State Criminal History report will be included on the hit letter.  If no 
DOC number is available on the CoDNA record or the State Criminal History Reports, it 
will be included from the DOC page, if applicable. 

 
F. Reporting Offender Hits   

 
1.  For cases in which the forensic DNA profile is assigned in CODIS to an OSBI DNA 

casework analyst, following verification and administrative review, the requesting 
officer will be contacted directly to communicate the hit information.  If the officer 
cannot be reached directly, another appropriate person in the agency shall be 
contacted.  In addition, in all cases, the Offender Hit letter will be sent (by mail, fax 
and/or e-mail) by the CODIS Unit to the investigative agency involved with the hit.  
Information in the letter shall include (if available) the offender’s name, date of birth, 
race, sex, Social Security number, Department of Corrections number, State ID number, 
FBI number, OSBI number, and the qualifying offense.  This information can be obtained 
from the offender specimen card or from the LIMS system.  The Offender Hit Letter 
should clearly state if the casework profile was either incomplete or a mixture.  This may 
be accomplished by amending the first sentence of the Offender Hit Letter to read “…a 
potential DNA match was obtained between your mixture/partial profile, specimen 
ID…”.  A .pdf version of the Offender Hit letter, CODIS Match Report, and the Offender 
Hit Request Form should be attached to the appropriate electronic case record in the 
BEAST system. 
 
Note: Additional identifying information from the criminal history report(s) may also 
be included in the report at the discretion of the CODIS Administrator. 
 
Note: Information reported by telephone must be documented as a narrative in the 
BEAST system. 
 

2.  Offender hits are investigative leads only!  The investigative agency will be requested 
to use this information as probable cause to obtain a court order compelling the 
individual identified by the database search to provide a known reference sample for 
forensic testing.  A Casework Analyst will report the result of this subsequent DNA 
testing to the requesting agency in the form of a Criminalistics Examination Report. 

 
3. For Offender Hits where the offender sample is from another state, the hit will be 

reported by sending (by mail, fax, and/or e-mail) a copy of the Offender Hit letter (from  
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 the state that verified the offender sample) to the investigating agency in Oklahoma.  A 
.pdf version of the hit letter should be attached to the appropriate electronic case 
record in the BEAST system along with a copy of the appropriate CODIS Match Report.   
 

4. If a collection error is identified through the hit verification process (this will likely be 
characterized by a confirmation of the DNA profile, but a print belonging to someone 
other than is identified on the card) the hit may still be reported at the CODIS 
Administrator’s discretion.  In this event, the Offender Hit letter will include the identity 
of the offender as indicated on the collection card, as well as the identification of the 
individual determined to be the source of the print after the AFIS search conducted by 
the Latent Evidence Unit.  The letter will contain language indicating that a potential 
error at the collection site has been identified and the source of the DNA from the 
evidence could be either one of the individuals associated with the card.  The letter will 
request that the investigating agency collect known DNA reference samples from both 
individuals for submittal to the appropriate casework laboratory for determination of 
the actual potential contributor.     

 
5. At the discretion of the State CODIS Administrator, information regarding an offender’s 

identity may be released prior to the completion of the verification and administrative 
review, especially in circumstances where the offender is not incarcerated, or if the 
verification will take more than 30 days.  If the offender’s identity is released prior to 
verification, the individual notified shall be informed that the verification procedure has 
not been completed and the conversation will be documented in the BEAST system 
(narrative) – if possible. Note: If possible, the fingerprints should be checked before the 
release of an offender’s identity prior to the completion of verification. 

 
 F. Documenting Offender Hits  

All Offender Hit documentation will be retained in the appropriate CODIS Hit Verification file(s).   
 
1. For hits involving an Oklahoma offender, the CODIS Unit will retain required documents 

in Offender Hit Verification files.  These files will include, at minimum, the following: 
a. A copy of the CODIS Match Detail Report, 
b. A copy of the Offender Hit letter(s),  
c. A copy of the offender hit verification request, 
d. Offender Hit Verification Administrative Review Form, 
e. CODIS Offender Hit and Fingerprint Verification Form, 
f. Photo(s) of the offender specimen card showing identifying information, or the 

appropriate CoDNA data sheet, 
g. A copy of the signed technical review form from the plate on which the 

offender sample was re-analyzed, 
h. A copy of the electropherograms(s) from the DNA verification,  
i. All appropriate conversation correspondence (phone, fax, and/or e-mail),  
j. Any additional information as determined by the CODIS Administrator. 

2. Also for hits involving an Oklahoma offender, the following documents will be 
maintained as attachments to the electronic hit verification record in CoDNA.  In 
addition, they may be included in the Hit Verification file at the analyst’s discretion: 
a. A copy of the Oklahoma Department of Corrections offender look-up sheet (if 

available), 
b. A copy of the Oklahoma Criminal History Report for the offender (if available), 
c. A copy of the National Criminal History Report for the offender (if available). 

 
3. For hits involving offenders from another state, the information will be retained in the  
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laboratory DNA case record(s) corresponding to the forensic specimen that was involved 
in the hit.  These records will include, at minimum, the following: 
a.  A copy of the CODIS Match Detail Report, 
b. A copy of the Offender Hit letter from the respective offender laboratory, 
c. A copy of the offender hit verification request, 
d. All appropriate conversation correspondence (phone, fax, and/or e-mail), 
e. Any documentation required according to NDIS procedures, 
f.  Any additional information as determined by the CODIS Administrator. 

 
2.3 Familial Hits (also known as Partial Matches)  

A partial match occurs when a single source DNA profile from crime scene evidence (forensic profile) 
matches an offender’s DNA profile at moderate stringency, having at least one allele in common at each 
locus.  Upon careful examination of other information associated with the two profiles, it may be 
determined that a potential familial relationship exists between the two profiles (known as a Familial Hit).   

 
A. Familial Hits:   
Potential Familial Hits (Partial Matches) at SDIS or NDIS will be handled on a case-by-case basis, according 
to any current Scientific Working Group on DNA Analysis Methods (SWGDAM) and NDIS guidelines.   
Partial Matches will only be reported in the event that all other investigative options have been 
exhausted. 

 
3.0 HIT TRACKING  

Whenever possible, hit information should be recorded for statistical purposes.  At a minimum, the match 
date, specimen ID’s, laboratory names and/or ORI numbers, qualifying offense, and type of case aided 
should be noted. 
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Setup of Direct Amplification of DNA from FTA®/non-FTA® Punches using 
PowerPlex® Fusion Half Reaction Volume (top ↑) 

 
Principle of the Protocol 
 Sample Requirements 
 Controls 
 Reagents 
 
Individual Steps of the Protocol 
 Punch Samples 
  
Protocol Notes  
 
1.0 PRINCIPLE OF THE PROTOCOL  
 
This protocol is for the direct amplification of DNA from storage card punches (including buccal cells collected 
on FTA® cards and blood collected on non-FTA® cards) using the PowerPlex® Fusion System and GeneAmp® 
PCR System 9700 thermal cycler with silver 96-well blocks. 

 
1.1 Sample Requirements  

Offender samples consist of dried blood or buccal stains on FTA® paper and blood on non-FTA® 
paper.  Following is a table detailing the appropriate number of punches for each sample type.  The 
quantity and quality of DNA recovered from each specimen will vary. 

Sample Type and Punches Used 

Sample Type 
Harris Punch 

Size # of Punches Notes 

Blood Card 
on FTA 

1.2 mm 1 
One punch should be used as an increase to two punches can 

inhibit the reaction with half-reaction volume.*  

Buccal Card 
on FTA 

1.2 mm 1 
An alternate light source may be used to aid in locating the stain.  

One punch should be used as an increase to two punches can 
inhibit the reaction with half-reaction volume.*  

Blood Card  
on non-FTA 

1.2 mm 1 
One punch should be used as an increase to two punches can 

inhibit the reaction with half-reaction volume.*  
*for samples exhibiting drop-out or incomplete profiles, an increased amplification cycle number may need to be used once validated 

NOTE:  Take care while punching to NOT include any paper backing from the sample into the well as this 
may cause issues with the analysis of the sample. 

 
 1.2 Controls    

A negative control (NC) must be included with every plate of samples.  A negative control is defined 
as the reagents used in the direct amplification process without adding any biological sample 
(reagent blank control).  A negative control is subjected to the same analysis process used during 
direct amplification of offender database samples.  It is included to detect possible contamination of 
the analytical reagents. 
If a plate contains sample(s) requiring PunchSolution™ reagent to be used, the PunchSolution™ will 
be included in the negative control (NC) for the plate. 

 
1.3 Reagents/Supplies/Equipment   

PowerPlex® Fusion Direct Amplification Kit       Thermo Mixer Adhesive Plate Seal 
PunchSolution™ Kit 96-well plate Centrifuge 
AmpSolution™ Kit Harris Punch  
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2.0 INDIVIDUAL STEPS OF PROTOCOL  
 
Using the following procedure, prepare all samples and reagent blank(s) for lysis.  Fill out the appropriate sections 
of the Offender Sample Analysis Lot Numbers Worksheet.   
 
2.1 Punch Samples  

A. All non-FTA samples will be punched into the 96-well plate first and pre-treated with 
PunchSolution™ to lyse non-FTA samples before adding PCR amplification mix.  Add 10 µl 
PunchSolution™ to each well containing non-FTA samples and incubate the plate at 70˚C until the 
well is dry (~30 minutes).  Failure to pre-treat these samples may result in incomplete profiles.   
Note:  If a plate contains sample(s) requiring PunchSolution™ reagent to be used, the 
PunchSolution™ will be included in the negative control (NC) for the plate. 
 

B. Label the 96-well plate with the appropriate “Plate Name” as defined below: 
   1.   First Pass Plates    

   Original analysis plates will be labeled as “calendar year-first pass (FP)-plate number”. 
Plate numbers will be in sequential numerical order.  This plate number will be assigned 
when samples are punched, and will remain the same throughout amplification and 
capillary electrophoresis. Ex:  “2015-FP-0001” 

 
2. Re-Punch Plates   

   Samples which are to be re-punched will be placed on the next available re-punch plate.  
The plate will be named by “calendar year-re-punch (RP)-plate number”.  Plate numbers 
will be in sequential numerical order.  Ex: “2015-RP-0001” 
 

3. Re-Inject Plates 
Entire plates which need to be re-setup for genetic analysis will be assigned as a re-
inject plate.  The plate will be named by “calendar year-re-inject (RI)-plate number”.  
Plate numbers will be in sequential numerical order.  Ex: “2015-RI-0001” 

 
4. Last Try Plates   

Samples which have been previously analyzed 2 times and still fail to produce a full DNA 
profile will be analyzed for a third and final time.  These samples will be placed on the 
next available last try plate, named by “calendar year-last try (LT)–plate number”.  Ex: 
“2015-LT-0001”. 

 
C. Make the appropriate volume of PCR amplification mix according to the volumes below

1
: 

  

Water
1
, Amplification Grade 5.0 µl 5.0 µl 

5X AmpSolution™ 2.5 µl 2.5 µl 

PowerPlex® Fusion 5X Master Mix 2.5µl 

PowerPlex® Fusion 5X Primer Pair Mix 2.5µl 

Total Reaction Volume 12.5µl 
                  1Add amplification grade water to the tube first; then Master Mix and Primer Pair Mix. 
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            For one full plate of samples, the following totals can be used: 

Water
1
, Amplification Grade 5.0 µl 500 µl 

5X AmpSolution™ 2.5 µl 250 µl 

PowerPlex® Fusion 5X Master Mix 250 µl 

PowerPlex® Fusion 5X Primer Pair Mix 250 µl 

Total Reaction Volume 1250 µl 
                        1Add amplification grade water to the tube first; then Master Mix and Primer Pair Mix. 

 
D. Vortex the PCR amplification mix for 5-10 seconds, and then place 12.5µl of PCR  

 amplification mix into each reaction well. 
 

E. Place the appropriate number of punches (see Sample Type and Punches Used)  
 into the designated well of the 96-well plate.  To clean the punch between  
 samples, take two punches of a clean area of the sample card and discard the  
 blank punches. 

 
1. For the positive amplification control, vortex the tube of 2800M control DNA and add 

1µl (10ng) to a reaction well containing 12.5µl of PCR amplification mix.  The reagent 
blank will also serve as the negative amplification control. 

 
2. Seal the plate.  Briefly centrifuge the plate to bring the storage card punches to the 

bottom of the wells and remove air bubbles. 
 

3. Record the sample number(s) on the Offender Sample Analysis Summary Table and the 
Offender Sample Analysis Set-Up Worksheet.   

 
 

3.0 PROTOCOL NOTES  
Analysts should pay careful attention during punching to avoid the accidental addition of the paper backing into 
the sample wells, as this can affect the quality of the profile obtained, as observed in the OSBI Internal 
Validation.  
 
Failure to vortex the PCR amplification mix sufficiently can result in poor amplification or locus-to-locus 
imbalance.   
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Amplification of DNA Using the PowerPlex® Fusion Kit Half Reactions on the 
GeneAmp® 9700 Thermal Cycler (top ↑) 

Principle of the Protocol 
  
Individual Steps of the Protocol 
 Amplification Using the 9700 Thermal Cycler 
 
Protocol Notes 
 

1.0 PRINCIPLE OF THE PROTOCOL  
This protocol is for the direct amplification of DNA from storage card punches (including buccal cells collected 
on FTA® cards and blood collected on non-FTA® cards) using the PowerPlex® Fusion System and GeneAmp® 
PCR System 9700 thermal cycler. 

 
1.1 Sample Requirements, Controls, and Reagents 
  The CODIS Unit uses direct amplification of offender samples.  For sample requirements and controls refer to 

the previous section (Setup of Direct Amplification of DNA from FTA®/non-FTA® Punches using PowerPlex® 
Fusion Half Reaction Volume).  

 
PowerPlex® Fusion Direct Amplification Kit       96-well plate from CODIS_1 procedure 
PunchSolution™ Kit GeneAmp® 9700 Thermal Cycler 
AmpSolution™ Kit  

 
2.0  INDIVIDUAL STEPS OF THE PROTOCOL 
 
2.1 Amplification using the 9700 Thermal Cycler  

A. Program the GeneAmp® 9700 Thermal Cycler according to the appropriate schedule: 
 

 
Instrument 

Used 

Times and Temperatures for PowerPlex® Fusion Kit 

Initial Step Melt Anneal Extend 
Final 

Extension 
Final Step 

 
GeneAmp® 

9700  
Thermal 
Cycler  

1 CYCLE 26 CYCLES 1 CYCLE SOAK 

 
96°C 
1 min 

 

 
94°C 

10 sec 

 
59°C 
1 min 

 
72°C 

30 sec 

 
60°C 

20 min 

 
4°C 
∞ 

 
  B. Place the 96-well plate in the thermal cycler, close the lid, and start the “pp fusion” amplification 

program. 
 

C. After the amplification is complete, remove the plate from the instrument block.  The amplified 
DNA is now ready to be set up for analysis on the 3500xL Genetic Analyzer.    

 
D. Sealed plates of amplified DNA product may be stored at -20°C (or frozen) in a light protected box for 

short periods of time.  Long periods of storage of amplified samples at 4°C or higher may produce 
artifacts.  

 
3.0  PROTOCOL NOTES  
Amplification plates will be discarded after technical review is complete.  If the plate contains samples that are to 
be re-injected, the plate will be retained and stored as stated in this protocol until this process has been completed 
and then discarded.  
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For troubleshooting purposes, the sample can be re-punched and re-amplified or 2µL of amplicon can be added to 
the 3500xL plate.  In the future (after the completion of the 27 cycle amplification stochastic threshold 
determination study), re-punch and/or last-try samples may be amplified using 27 amplification cycles at the 
analyst’s discretion in an attempt to bring peaks above the analytical threshold.   
 
The appropriate Biomek 3000 method should be used.    

 
 

Capillary Electrophoresis of DNA Using the 3500xL Genetic Analyzer and the 
Biomek Automated Workstation (top ↑) 

 
Principle of the Protocol 
 Sample Requirements 
 Controls 
 Reagents 
 
Individual Steps of the Protocol 
 Instrument Preparation 
 Manual Setup 
 Setup Using the Biomek 3000 
 Heat Denature / Snap Cool 
 Loading the Instrument 
 Instrument Preparation 
  
Protocol Notes 

 
1.0 PRINCIPLE OF THE PROTOCOL  
This protocol shall establish the procedures to be used for capillary electrophoresis of offender DNA database 
samples on the 3500xL Genetic Analyzer.   
 
The 3500xL Genetic Analyzer separates fluorescently labeled DNA fragments based on size using capillary 
electrophoresis.  Utilizing a multi-component fluorescent detection system, this instrument allows for 
simultaneous detection of DNA fragments on a 24 capillary array.  The data collection software stores the raw 
fluorescent intensity data in the instrument’s oracle database, which can later be retrieved for genetic typing 
utilizing sophisticated software packages such as GeneMapper ID-X (GMID-X). 
 

1.1 Sample Requirements  
Samples shall consist of offender DNA database samples previously extracted (if applicable) and amplified 
following the procedures in the CODIS Unit Policy Manual.   

 
Note:  A plate that is to be re-injected due to original genetic analysis set-up failure is to be named as a re-
inject plate: 

 
   Re-Inject Plates   

If a plate contains samples that are to be re-injected, the plate will be named by “calendar year-
reinjection (RI)-plate number”.  Plate numbers will be in sequential numerical order.  Ex: “2015-
RI-0001” 

 
1.2 Controls  

All positive amplification controls and reagent blank/negative amplification controls shall be injected with 
every plate as required by the CODIS Unit Policy Manual. 
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1.3 Reagents  
 Hi-Di™ Formamide 
 Anode Buffer Container 
 Cathode Buffer Container 

Performance Optimized Polymer 4  (POP-4®) for the 3500xL Genetic Analyzer 
CC5 Internal Lane Standard 500 (CC5) 
PowerPlex® Fusion Allelic Ladder 
 
Supplies/Equipment 

96-well Optical Plate Biomek 3000 Freezer, Ice, or Cold Block 
Microcentrifuge Tube 96-well Septa Mat Plate Base and Plate Retainer 
Centrifuge Thermal Cycler 3500xL Genetic Analyzer 

 
 

2.0   INDIVIDUAL STEPS OF PROTOCOL   
Fill out the appropriate sections of the Offender Sample Analysis Lot Number Form. 

 
2.1 Instrument Preparation  

Refer to the section of this Policy and Procedures Manual titled Maintenance and Calibration of the 
3500xL Genetic Analyzer for steps to prepare the instrument for operation, including maintenance, spatial 
and spectral calibrations.   

 
2.2 Manual Setup  

A.  Manual sample setup shall only be performed with prior approval from either the CODIS Supervisor 
or the Technical Manager. Approval should be documented on the Offender Sample Analysis Lot 
Number Form. 

 
B. Prepare the appropriate volume of master mix according to the volumes  

below: 

CC5 ILS 500 1.0µl 

Hi-Di™ Formamide 10.0µl 

Total Volume per Well 11µl 
 
Vortex the master mix for 10-15 seconds.  Aliquot 11ul of the master mix solution into the 
appropriate wells of the 96-well plate.   

 
C.  Add 1.0µl of PCR product or PowerPlex® Fusion Allelic Ladder to the appropriate well.  Cover wells 

with appropriate septa.   
 
D. Centrifuge plate briefly to remove air bubbles from the wells. 

 
2.3 Setup using the Biomek 3000 
 Prepare a tube of Master Mix containing 1050 µl of formamide and 105 µl of CC5 ILS 500. 

 
A. On the Biomek 3000 software, open “Amp Setup” deck and save changes. 

 
B. Open the Setup program titled “3500 Fusion”.  (If setting up a last try plate with increased amplicon 

volume, choose “Last Try Fusion”) 
 

C. Arrange the deck as indicated in the deck layout in the 3500 fusion program 
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D. Start the program and mark tips which are to be used as prompted by the software program. 
 

E. After the program has completed, discard the microcentrifuge tube which contained the Master Mix 
and all used tips which were marked.  Seal the amplification plate for storage and cover the 3500xL 
plate with a new 96-well septa mat. 

 
F. Briefly centrifuge the 96-well plate to ensure the samples are seated at the bottom of the wells. 

 
2.4 Heat Denature / Snap Cool  

A.  Denature the samples by heating the 96-well plate in a 9700 thermal cycler at 95°C for ~3 minutes. 
  Note: The lid on the 9700 thermal cycler should not be locked down during this  
 step.  The heated lid can melt the plate septa on the reaction plate. 
 

B. Quickly chill the tray in a cold block, ice, or freezer for ~3 minutes. 
 

C. Briefly spin the 96-well plate in a centrifuge to ensure no air bubbles are trapped at the bottom of 
each well.  (Bubbles can interfere with the electrokinetic injection process.) 

 
2.5 Loading the Instrument  

A. Place the 96-well plate onto the 96-well plate base.  Snap the plate retainer onto the optical plate and 
plate base. Verify that the holes of the plate retainer and the 96-well septa mat are aligned. 

 
2.6  Instrument Preparation 

A. Open the 3500xL Data Collection Software.  The Dashboard screen will launch.  Press  
 the Refresh button to ensure the most up-to-date information is being displayed. 
 

B. Set the oven temperature to 60˚C, then select “Start Pre-Heat”.  When the Oven  
 Temperature and Detection Cell Temperature turn green, you may proceed with the  
 first injection. 

  
C. To import a plate from the CODIS worksheet excel template:  

a. Click on the tab in the excel workbook titled template 
b. Ensure that all cells have been properly filled and click the windows button. 
c. Click “save as” and in the “save as” dialogue box select “Text (Tab delimited)(*.txt)” 

in “Save as type” drop down list.   
d. Make sure the file name is the plate name. 
e. Select the appropriate location to which you want to save the file 
f. Click “save” and click OK and Yes on the two following dialogue boxes in that order. 
g. On the computer workstation for the 3500xL instrument, launch the 3500 collection 

software and log in. 
h. Click the “library” tab from the dashboard. 
i. Select “import” from the toolbar. 
j. Navigate to the location of the saved file.  It may be necessary to choose .txt for the 

file extension dropdown in order to have your saved plate record be visible. 
k. Select the appropriate plate record and choose OK. 
l. The dialogue box will indicate whether or not the plate was imported successfully.     
m. Select “edit” from toolbar to bring up the plate record.  If any injections need to be 

deleted due to a partial plate etc, highlight the cells to be deleted and right click to 
select delete.   

n. Select “Link Plate for Run” 
o. Once the Load Plate window appears, select “Yes” 
p. In the Run Information window, assign the plate name for “Run Name” and select 

“Start Run” 
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D. To create a new plate: 

a. navigate to the Library and from the Manage menu, select  
  “Plates”, then “Create”. 

b. Assign a Plate Name.  Select the plate type “HID” from the drop-down menu. 
c. Select “Assign Plate Contents” and assign sample names and sample types to wells. 
d. Select the appropriate Assay, File Name Convention, and Results Group for the 

samples. 
e. Select “Link Plate for Run”. 
f. Once the Load Plate window appears, select “Yes”. 
g. In the Run Information window, assign the plate name for “Run Name” and select 

“Start Run”. 
  
 Each injection will take about 40 minutes. 
 

 Upon completion of the plate run, refer to the sections of this Policy Manual titled Analysis and 
Management of DNA Data and Interpretation Guidelines for Offender Database Samples for details 
on analysis and management of data. 

 
 

3.0 PROTOCOL NOTES  
Samples will be injected for standard injection times of 18 and 24 seconds.  Based on validation data, the 18 
second injection will be used for the stochastic evaluation.  The 24 second injection may be used if there are alleles 
that are below analytical threshold in the 18 second injection or the 18 second injection has undesirable artifacts. 
 

Last try plates may be set up for 3500xL analysis with increased amplicon volume of 2.0l at the analyst’s 
discretion.   
 
The Biomek 3000 workstation should be cleaned weekly using a 1:10 bleach solution and documented on the 
Decontamination Log. 
 
PowerPlex® Fusion Allelic Ladder should be stored protected from light at -15

o
C to -25

o
C upon receipt, then stored 

protected from light at 2-8
o
C after initial use.   

 
CC5 Internal Lane Size Standard (ILS) 500 is to be stored at 2-8

o
C.    

 
Performance Optimized Polymer (POP-4) is to be stored at 2-8

o
C. 

 
Hi-Di™ Formamide should be stored at -15

o
C to -25

o
C upon receipt, then stored at 2-8

o
C after initial use.  Unless 

otherwise indicated by the manufacturer, Hi-Di™ Formamide does not have an expiration date. 
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Analysis and Management of DNA Data (top ↑) 
 
Principle of the Protocol 
 Sample Requirements 
  
Individual Steps of the Protocol 
 Data Analysis 
   GeneMapper ID-X Analysis Software 
   Create a New GeneMapper ID-X Project 
    General Tab Settings 
    Allele Tab Settings 
    Peak Detector Tab Settings 
    Peak Quality Tab Settings 
    SQ and GQ Tab Settings 
   View Raw Data for Each Ladder 
   Analyze Sample Files 
   Examine Samples for Missing ILS 500 Peaks 
   View Sample Plots 
   Evaluate Process-Component Based Quality Values (PQV) 
 Data Management 
   Create a *.cmf file for CODIS Import 
   Data Storage on the CODIS Server 
      
Protocol Notes 
 

 
1.0 PRINCIPLE OF THE PROTOCOL  
The purpose of this protocol is to provide information on how to analyze and manage electronic data pertaining to 
offender database samples.   

 

1.1 Sample Requirements   
Electronic data captured by the CCD camera on a 3500xL Genetic Analyzer. 

 
Supplies/Equipment 

GeneMapper ID-X Analysis Software  
3500xL Run Folders  

 
2.0  INDIVIDUAL STEPS OF THE PROTOCOL  

2.1. Data Analysis  
A. GeneMapper ID-X Analysis Software  

 The 3500xL Genetic Analyzer detects DNA fragments by automated fluorescence scanning 
detection. The GeneMapper ID-X (GMID-X) software analyzes the data collected by the 
instrument to size and quantify the DNA fragments.  GeneMapper ID-X analysis includes: 

 
1.    Establishing a baseline, 
2.       Adjusting for spectral overlap of dye emission, 
3.   Peak detection, 
4. Peak size calling, 
5. Finding the lane or injection containing the allelic ladder, 

 6. Creating allele size categories based on imported allelic ladder data, 
7.   Removing labels from stutter peaks by applying a filter, 
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8.   Assigning the appropriate allele label to sample alleles, 
9.   Process Component-Based Quality Values (PQV), 
10.   Automated concordance checks, and 
11.   Building a table containing genotypes for all samples. 

 
The project window is the primary window for GeneMapper ID-X.  It allows for adding samples, 
initiating analysis, and exporting data to various databases and reports. 
 

B. Create a New GeneMapper ID-X Project  
 

1. Launch the GeneMapper ID-X application.  Each analyst must log on under his/her 
GMID-X user name to ensure that the analyzed samples and *.cmf files have the correct 
“read by” and “assigned to” user.  The GMID-X user name must be the same as the 
CODIS database user name to allow importing of data. 
 

2. Select File, then New Project.  
 

3. Select Edit, then Add Samples to Project. 
 
4.  Browse to the location of the run files.  Highlight the desires file(s) and then select Add 

to List followed by Add. 
 

5. In the Sample Type column, use the drop down menu to select Allelic Ladder, Sample, 
Positive Control or Negative Control as appropriate for the sample. 

 
6. In the Analysis Method column, select “OSBI Fusion”.  All settings have been pre-

determined during CODIS validations. Double click the Analysis Method to confirm the 
following settings: 
 
a.  General Tab Settings:   

26 cycles, 18 and 24 second injections: 
·   Name:  OSBI Fusion  

 ·   Instrument:  3500xL 
  ·   Analysis Type:  HID 
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 b.  Allele Tab Settings:   
  26-cycles, 18 and 24 second injections: 

 
 
c.  Peak Detector Tab Settings:   

26 cycles, 18 and 24 second injections: 
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d.  Peak Quality Tab Settings:   
 26 cycles, 18 and 24 second injections: 

 
     

e.  SQ and GQ Tab Settings:   
26 cycles, 18 and 24 second injections: 

                   
 

7. Ensure that the “Fusion_CODIS_v1.0” Panel is selected. 
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8. Ensure that the “3500_CC5_ILS_500_IDX” Size Standard is selected.  Double click to
confirm the following settings: 

a. Size Standard Dye:  Orange
b. Size in Base Pairs:  60, 65, 80, 100, 120, 140, 160, 180, 200, 225,

250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 500

C. View Raw Data for each Ladder 

1. Click View > Raw Data.  Look at each ladder for bad injections.  If any are found, they
should be removed from the project and listed in the Offender Sample Analysis
Technical Notes.

D. Analyze Sample Files 

1. Select Analyze (green arrow button) to start data analysis.   A new window will open
asking for a Project name:  Enter the appropriate Plate Name, as specified in the
following sections of this Policy and Procedures Manual: Setup of Direct Amplification of
DNA from FTA / Non FTA Punches Using PowerPlex

® 
Fusion Half Reaction Volume,

Amplification of DNA using the PowerPlex® Fusion Kit, Biomek Automated Workstations
and the ABI 9700 Thermal Cycler, or Capillary Electrophoresis Using the ABI 3500xL
Genetic Analyzer and the Biomek Automated Workstations.

26 cycle  
Analytical Thresholds 

Dye 18 sec 24 sec 

Blue 75 75 

Green 75 75 

Yellow 75 75 

Red 75 75 

Orange 75 75 

26 cycle  
Peak Stochastic Threshold 

175 

Note: Each analyst will save two types of projects.  The first one contains the unedited GMID-X 
data prior to any changes being made (other than size quality overrides).  The second 
one contains the reported GMID-X data and only includes passed samples (if multiple 
injections are performed, only one passed sample should be saved).  Each project 
should be named as follows: 

Ex:  “Plate Name (Unedited)” and “Plate Name (Reported)” 

In the event a plate fails analysis and no data is accepted, a "Reported" project will not 
be created.  Also, there may be times when more than 1 "Reported" project is needed.  
In this case, each "Reported" project should also include a sequential number at the end 
to distinguish them apart. 

Ex:  “Plate Name (Reported)” and “Plate Name (Reported 2)” 
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2. Click OK.  The progress status bar at the bottom of the window will fill in as the samples
are analyzed. 

3. After the analysis is complete, confirm that the sizes for the peaks in the CC5 ILS 500 size
standard have been correctly assigned.  This may be quickly accomplished by
highlighting all the samples in the Sample window and clicking the Size Match Editor
under the Tools menu.

Note: Only 21 peaks from 60 to 500 bp. should be found within the analysis range of each 
sample’s CC5 ILS 500 peaks.  Additional peaks should be carefully examined to ensure 
they do not interfere with sample profiling. 

4. If the SQ column (located at the far right of the Samples window) has a green square,
then the size quality meets the predetermined requirements.   Skip to step “F”.
Otherwise, the samples need to be examined for missing CC5 ILS 500 peaks.

E. Examine Samples for CC5 ILS 500 Peaks 

1. Examine the CC5 ILS 500 of each sample for any failures of sample sizing
due to the presence of artifacts such as pull-up.  Any ILS that is overridden must be
documented in the file in the technical notes section and approved by the Technical
Reviewer.  Any discrepancies will be brought to the attention of the Technical Manager.
Samples with size quality overrides must be re-analyzed; this re-analysis must be
performed in the unedited GMID-X project.  The data for these samples will be closely
examined for any uncalled/unlabeled peaks.

2. If a CC5 ILS 500 peak has been excluded at either end of the analysis range, the analysis
range may need to be expanded to include the peaks in question.  This will affect the
analysis range of all samples and controls within the project.
Note: An alternative method is to re-analyze the problem sample(s) in a new project
with a new analysis range to include the peak(s) in question.  If this alternate method is
performed, at least one allelic ladder must be included in the new project.  This new
project should be named in a manner to distinguish it from the other projects.

Ex:  “Plate Name (Reported 2)” 

3. Determine the correct analysis range for the first sample by highlighting the sample on
the Samples tab.  Examine the raw data for the sample by choosing Raw Data in the
View menu.  Alternately, the sample can be highlighted in the navigation pane on the
left side of the window.  The object is to exclude the over-blown primer peak typically
found at < 1600 scan numbers while including the size standard range from 60 to 500
bp.

4. A closer examination can be made by placing the cursor on the left or top scale until the
magnifying glass appears.  Click and drag the magnifying glass to include the area
desired.  To return to the original scale double click the appropriate scale.  This will aid
in choosing scan number values less than the 60 base pairs (bp) and greater than the
500 bp. CC5 ILS 500 standard peaks as observed in the raw data.  The other scans can be
evaluated after highlighting the first scan and placing the cursor on the correct scan

number and using the down arrow () to scroll.

5. Once these values have been determined, return to the Samples window by clicking on
the Project icon in the navigation pane or by clicking on Samples in the View menu.
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6. Modify the analysis range values accordingly and re-analyze the sample files according
to step “D” above.  No other GMID-X setting should be modified!   
Note: Once the analysis range values have been changed, they will become the new 
default settings for future projects.  If this is not desired, ensure the original default 
settings are re-entered when analyzing future projects. 

F. View Sample Plots 

1. From the Samples tab, highlight each allelic ladder and select Display Plots from the
Analysis menu. Carefully evaluate each ladder to determine if all ladder alleles are
called appropriately. Remove any incorrect or failed ladders from the GMID-X project
and document in the Offender Sample Analysis Technical Notes.

2. From the Samples tab, highlight the controls and select Display Plots from the View
menu. Carefully evaluate each control according to the section of this policy manual
titled Interpretation Guidelines for Offender Database Samples.

3. From the Samples tab, highlight the samples and select Display Plots from the View
menu. Carefully evaluate each sample according to the section of this policy manual
titled Interpretation Guidelines for Offender Database Samples.

4. Document the results of sample analysis on the Offender Sample Analysis Technical
Notes and determine if re-analysis is needed.  Individual samples which do not pass
guidelines for reasons that do not extend to the entire plate will typically be assigned to
the next available re-punch plate.  The most common reason for re-punch is dropout.  If
a sample fails again after being assigned to a re-punch plate, it will be assigned to a last
try plate. If a sample on a last try plate fails to produce a full DNA profile it will be
considered failed.  All reasonable attempts to remediate samples not meeting reporting
guidelines will be made.  Failed samples will be documented on the Offender Sample
Analysis Technical Notes for the plate on which they failed.  Failed samples may be
manually entered into the Incomplete Offender or Incomplete Arrestee Index if meeting
the eligibility requirements as listed in this policy.  A comment for all failed samples
should be entered into the BEAST indicating the sample failed analysis and requesting
an additional sample be collected from that offender.  If an entire plate fails due to
amplification failure, or electrophoresis failure, the plate may be re-amplified as a re-
punch plate or re-injected as a re-inject plate.

G. Evaluate Process-Component Based Quality Values (PQV)  
After careful examination of all samples, ladders and controls, the analyst should use the 
GeneMapper ID-X PQV flags as an additional quality check of the reported data.  The PQV 
markers are not to be used as a substitute for the analyst’s evaluation of the data, but as a tool 
to help ensure no additional sample problems went undetected. 

1. From the Genotypes tab in the Project window, the samples will be separated by
marker.  The available PQVs will be displayed at the far right side of the table.  Each PQV
will be marked with a green square (Pass), a yellow triangle (Check), or a red octagon
(Low Quality).

2. The samples can be sorted with the low quality samples taken to the top by clicking Low
Quality to Top under the View menu.  This will sort the samples into low quality, check
and pass.
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3. Each sample with a red octagon (Low Quality) or a yellow triangle (Check) must be
examined to determine what action needs to be taken.  Highlight the sample and click 
Display Plots under the View menu. 

2.2 Data Management 

A. Create a *.cmf file for CODIS Import  
A *.cmf file must be created from each Reported GMID-X project that contains offender database 
samples which need to be imported into the CODIS database.   

1. All offender database samples that have been successfully profiled will be marked for
export.  In the Samples tab, select “Convicted Offender,” “Arrestee,” or “Proficiency,”
as appropriate, from the Specimen Category menu.  This marks the specimen to be
assigned to the appropriate index in the CODIS database.
Note: This does not include Hit Verification samples or samples previously entered
into the CODIS database.  These samples should not be marked for export.

2. All controls and ladders will be set to “No Export”.  Any sample that does not meet the
requirements outlined in Interpretation Guidelines for Offender Database Samples will
not be added to the *.cmf file.  This will prevent any unacceptable samples from being
entered into the CODIS database.

3. After all samples have been marked appropriately, they should be exported following
these steps:

a. Click File > Export Table for CODIS and make the following selections:

· Export File As:  CMF 3.2 (.xml)
· Source:  OKOBI0000
· Destination:  OKOBI0000
· File name:   “GMID-X Project Name (cmf file)”
· Files of type:  CODIS formats CMF 1.0, CMF, 3.0, CMF 3.2

(*.dat, *.xml)

b. Select the appropriate destination you want the file to be saved and Click
Export.

4. If the "Reported" project is edited during technical review, a new *.cmf file must be 
created.

B. Data Storage on the CODIS Server 

1. The DNA_Profiles partition of the CODIS Storage Server (\\osbi-codis\DNA_Profiles) will
be organized by year.  Each completed plate will have its own subfolder in the year
folder.

Example: 2015 > 2015-FP-0001 

2. After the completion of sample analysis, the following data should be made available
electronically to the technical reviewer:
a. GMID-X project(s)
b. *.cmf file(s) exported from GMID-X
c. 3500xL run folder(s)
d. Plate record(s) exported from the 3500xL Data Collection software

file://osbi-codis/DNA_Profiles
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3. Upon completion of the Technical Review, the completed plate folder in \\osbi-
codis\DNA_Profiles will contain the items listed above. 

3.0 PROTOCOL NOTES  
All 3500xL analysis plates will be discarded after the Technical Review has been completed.  If the plate contains 
samples that are to be re-injected, the plate should be retained and stored appropriately until this process has 
been completed. 
For 26 cycle amplifications, the stochastic threshold was determined to be 175rfu during the OSBI Internal 
Validation.  27 cycle amplifications will not be used at this time – but will be used in the future pending the 
approval of a subsequent report from Promega detailing the 27 cycle amplification stochastic threshold 
determination. 

Interpretation Guidelines for Offender Database Samples (top ↑) 

Principle of the Protocol 
Sample Requirements 

Individual Steps of the Protocol 
Interpretation of Data 
Acceptability Criteria 

Oversaturation 
Heterozygous Peak Height Ratios 
Unidentified Peaks 
Off-Ladder Alleles 
Trisomy / Tri-allelism 

Known Artifacts Defined 
Pull-up 
Spikes 
Minus A 
Stutter 
Dye Blobs 

Frequency and Tolerance of Controls 
Control Requirements 
Failure of Controls 
Unexplained Peaks 

Protocol Notes 
Complete Offender Profiles 
Incomplete Offender Profiles 
Technical Issues and Non-Conforming Work 
Peak Amplitude Threshold 
Precision and Size Window 

1.0 PRINCIPLE OF THE PROTOCOL  
The purpose of this protocol is to provide STR interpretation guidelines for DNA profiles generated from Offender 
Database Samples.   

file://osbi-codis/DNA_Profiles
file://osbi-codis/DNA_Profiles
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1.1 Sample Requirements 
Samples shall consist of DNA profiles generated from Offender Database Samples. 

2.0 INDIVIDUAL STEPS OF THE PROTOCOL 
2.1 Interpretation of Data  

A. A true peak (allele) is defined as a relatively symmetric pointed arch in an upward direction.  It is 
wider at the base than at the summit and shows an area of non-linear taper to and from the 
highest point.  Generally, the peak should have a height to width ratio of >1.  True peaks should 
be present in only a single color unless pull-up has occurred. 

B. Heterozygous loci are identified by the presence of two separate peaks.  Only one peak, 
generally greater in height (approximately twice the size) than adjacent heterozygous pairs, will 
be observed for any homozygous locus. 

C. The final product of each sample analysis is a profile genotype.  It is defined by the alleles present 
at each locus.  With the exception of the Amelogenin locus, alleles are assigned number 
designations defined by the number of repeat sequences present.  The genotype of a sample is 
represented by a series of one or more alleles associated with each locus analyzed: 

  PowerPlex® Fusion Positive Control 2800M Allele Designation: 

Locus    Alleles Locus    Alleles 

Amelogenin    X,Y TH01   6, 9.3 

D3S1358   17, 18 vWA  16, 19 

D1S1656   12, 13 D21S11    29, 31.2 

D2S441   10,14 D7S820   8, 11 

D10S1248     13, 15 D5S818    12, 12 

D13S317   9, 11 TPOX   11, 11 

Penta E    7, 14 DYS391   10, 10 

D16S539   9,13 D8S1179    14, 15 

D18S51   16,18 D12S391    18, 23 

D2S1338   22,25 D19S433    13, 14 

CSF1PO   12,12 FGA   20, 23 

Penta D    12,13 D22S1045    16, 16 

D. The allele designations provided in the table above are the genotype of 2800M Control DNA 
(PowerPlex™ Fusion positive control).  The locus genotype of heterozygotes is given by two 
different numbers representing two discrete alleles, such as "11, 12".  Those loci, which are 
homozygous, possessing identical alleles on each homologous chromosome, are characterized by 
repeated numbers, such as "11, 11". 

E. The genotype of the sex-identifying locus, Amelogenin, is not defined numerically.  Only two 
genotypes are possible, X, X and X, Y.  A genotype of X, X at this locus indicates the sex to be 
female.  The genotype X, Y is that of a male.  These results are observed graphically on the 
electropherogram as a single peak for the X, X genotype and two peaks for the X, Y genotype.  

Note:  If an apparent null allele exists (no X detected, for example), the sample will be re-
analyzed and documented in the Offender Sample Analysis Technical Notes. 

F. A sample can be determined to have originated from a single source if no more than two alleles 
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are present at all loci examined, recognizing that three peak (trisomy/tri-allele) patterns can 
occur. 

2.2 Acceptability Criteria 
By nature, Offender Database Samples are single source and the profiles should be carefully evaluated for 
indications of a mixture, which could indicate contamination.  DNA profiles from all samples, controls, and 
ladders must meet the following criteria to be considered acceptable: 

A. Alleles Below Peak Stochastic Threshold 
Peak Stochastic Threshold (PST) is defined as “the RFU value above which it can be assumed that 
peak dropout does not occur and any observed allelic peak that has no sister allele present can 
reasonably be believed to be homozygous”.  Alleles present in offender samples that are below 
the established peak stochastic threshold may signify that there is drop out of a sister allele at a 
locus.  The 18 second injection of all offender samples will be used for the peak stochastic 
threshold evaluation.  Samples exhibiting potential drop out (peaks below PST) may be 
acceptable if the locus is heterozygous and both peaks are present. If the sample has apparent 
homozygous peaks below PST, the sample should be further analyzed by re-punching/re-
amplifying the sample.  The 24 second injection of the sample may be analyzed as well; however, 
the 18 second injection is used for PST determinations.  Other troubleshooting techniques for 
alleles below PST include adding 2µL of amplicon to the 3500xL Genetic Analyzer plate or an 
increased amplification cycle number (to be approved for use on offender samples in the future 
once the supplemental 27 cycle validation work is completed and approved). 

Note:  The PST determination for the locus DYS391 does not apply. 

B. Over Saturation / Off Scale  
Check each sample to see if the Over Saturation / Off Scale (OS) PQV in the ‘Genotypes’ tab is 
flagged as Pass.  If the PQV is anything other than Pass, a closer examination of the sample is 
required, and the determination will be according to analyst discretion.  If the analyst believes 
that the data may be affected by the over saturation, the sample shall be re-analyzed and 
documented in the Offender Sample Analysis Technical Notes.   

B. Heterozygote Peak Height Ratios (PHR) 
A peak height ratio is defined as the ratio of the peak with the lowest relative fluorescence unit 
(RFU) to that of the peak with highest RFU of a heterozygous pair expressed as a percent.  
Examination of the Low Peak Height (LPH) PQV in the ‘Genotypes’ tab will indicate whether the 
peak height ratio meets the appropriate percentage.  Offender Database Sample profiles will be 
accepted with peak height ratios 50% or more. 

Note: Samples displaying less than 50% peak height ratios at one or more locations will be re-
injected to verify results.  If after re-injection the sample is still below 50%, the sample 
will be accepted.  Results must be documented on the Offender Sample Analysis 
Technical Notes and approved by an analyst qualified to perform a technical review on 
CODIS database samples.   

C. Unidentified Peaks 
Unless approved by the Technical Manager, an Offender Database Sample shall not contain any 
unexplained peaks (which exceed the peak detection threshold) within the allele calling range.  
This does not include known artifacts defined in section 3.0 of this policy.  Samples containing 
unexplained peaks will be re-injected and/or re-amplified to verify the result.  However, if 
possible contamination is present, the incident will be evaluated in accordance with procedures 
outlined in CSD QP 13.  In this case, no profiles from the affected plate will be imported into 
CODIS until the evaluation of the incident has been finalized. 
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D. Off-Ladder Alleles  
An off-ladder allele is defined as an allele whose size is not represented within the allelic ladder.  
The GeneMapper ID-X software (GMID-X) is unable to assign an allele value to these peaks, so a 
manual calculation may be required.  Unless otherwise indicated, samples containing off-ladder 
alleles will be re-injected and/or re-amplified to verify the result.   

There are three main types of off-ladder alleles. 

1. First, there are alleles which fall outside the range of ladder alleles.  These alleles are
smaller than the smallest allele of the ladder or larger than the largest allele of the
ladder of a particular dye.  The GMID-X software labels these alleles as "< (smallest
ladder peak)" or "> (largest ladder peak)".

Since the CODIS database software does not recognize allele values outside the range of 
ladder alleles, the label assigned will be accepted once the result has been verified.  The 
approximate base size may be calculated if desired and documented on the Offender 
Sample Analysis Technical Notes. 

2. Second, there are alleles which may fall inside the range of the smallest and largest
ladder alleles of a particular dye.  These microvariant alleles contain an incomplete
number of repeats (such as X.1, X.2, or X.3), and are labeled as “OL” by the GMID-X
software if not present in the allelic ladder.

After the sample is re-analyzed, if the software has assigned an allele label, the sample 
will be accepted as valid.  If the allele is still labeled as “OL”, the sizing value will be 
calculated and the appropriate allele value assigned.  All verified microvariant alleles 
shall be documented on the Offender Sample Analysis Technical Notes. 

3. Third, there are alleles that are labeled by the GMID-X software, even though they are
not present in the allelic ladder.  These “virtual alleles” are labeled due to the presence
of a bin outside the minimum or maximum allele for a particular dye.  The term virtual
allele does not in any way indicate that the allele is not a true allele, but simply indicates
it is an off-ladder allele that has been assigned a label.  Virtual alleles will be accepted
with no additional analysis required.

4. Occasionally an allele may be labeled as OL by the software, even though it is a value
that is recognized within the ladder, due to the sample not lining up satisfactorily with
the average bins calculated from the ladder.  When this happens, the analyst should
analyze the sample in a separate project with a different combination of ladder(s) to try
and reconcile the sample.  This action shall be documented on the Offender Sample
Analysis Technical Notes.

5. Occasionally an allelic peak may be observed which falls outside or in between two locus
bins.  In these instances, the software will not label the peak as an allele, nor can the
analyst add a label.  When this is observed and the analyst feels the peak represents a
true allele, the analyst will note the out of bin allele in the technical notes and indicate
the locus to which the allele is believed to belong.

Additionally, an allele may be labeled in the wrong locus.  These instances may be 
observed as false tri-alleles or have inconsistent peak heights.  To confirm the suspected 
incorrect assignment, the analyst should calculate the value of the allele from the ladder 
of the correct locus and verify the previous observation in STRbase.  The analyst may 
then delete the allele to reduce the chance of an erroneous no-match due to incorrect 
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profiling at the affected locus.  This deletion must be noted in the technical notes and
must be approved by the technical reviewer.  If there is a discrepancy, the Technical 
Manager will be consulted. 

E. Trisomy/Tri-allelism  
If a profile is suspected to have trisomy or be tri-allelic at a locus, the sample shall be re-injected, 
and then re-amplified to verify this event.  Once verified, the tri-allele can be accepted as valid.   

Note: Peak height ratios may not be calculated for a locus with a verified tri-allele. 

3.0 KNOWN ARTIFACTS DEFINED 
There are known artifacts identified that are a naturally occurring phenomenon of the DNA analysis 
process.  At times, these artifacts are labeled by the GMID-X software as allele peaks, thus interfering with 
the true sample profile.  If a known artifact is observed during data analysis, the electropherograms 
should be examined with care.  If there is no indication of a possible mixture on the electropherograms, 
and the artifact is clearly not a true allele peak, the analyst may delete the allele call from the artifact 
peak.  Deleted peaks must be documented on the Offender Sample Analysis Technical Notes and 
approved by an analyst qualified to perform a technical review on CODIS database samples.  If the artifact 
interferes with a true allele peak, the sample shall be re-injected or re-amplified.  

3.1 Pull-up 
Pull-up may be observed with loci that have large peaks due to an amplification of excess template DNA.  
The spectral may not be able to compensate for an excess of one color, causing the "pulling up" of peaks 
in another color.  In other words, the instrument is not able to resolve spectral overlap.  Pull up peaks will 
have nearly identical GeneMapper ID-X data point values to their source peaks. 

3.2 Spikes 
Instrument spikes occur occasionally within an electrophoretic run resulting in the appearance of 
anomalous peak(s) on the electropherograms.  A peak resulting from an instrument spike is easily 
identified as such upon close examination.  Such a peak will usually be composed of all colors (blue, green, 
yellow, red, and orange) of approximately equal apparent fluorescent intensity and occur at the same 
data point and/or scan number in GeneMapper ID-X.  Spikes are believed to be caused by scattering of 
incident light due to the passage of dust particles through the excitation laser beam. 

3.3 Minus A 
Minus A is an artifact of the PCR process.  Thermostable non-proofreading DNA polymerase included with 
the PowerPlex® Fusion amplification kit can catalyze the addition of a single nucleotide (predominantly 
adenosine ‘A’) to the 3' end of the PCR product.  The PCR processes used in this policy manual facilitate 
the addition of the ‘A’, with an extended 60°C soak for 20 minutes.  With higher than recommended 
amount of template DNA, minus A (n-1) peaks may be observed as a “shoulder” of the main allele peak.  If 
minus A is observed, the amplification plate may be extended at 60°C for an additional 20 minutes to 
attempt to decrease the amount of minus A present in the sample. 

3.4 Stutter 
Stutter is an artifact of the PCR process.  It is a minor product peak a repeat unit (i.e. four bases shorter 
[n-4]) than the corresponding main allele peak.  With higher than recommended amount of template 
DNA, stutter may sometimes be labeled as an allele peak by GMID-X software.   

3.5  Dye Blobs 
A dye blob is an artifact of the PCR process.  Although it is not entirely clear why dye blobs occur, it is 
believed to be caused when the fluorescent dye tags attached to the amplification primers begin to break 
down over time.  These disassociated primer dyes are carried through the PCR amplification step, and 
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when injected onto the capillary array can appear as peaks during data analysis.  Dye blob peaks are 
usually wider than real peaks and are typically only seen in one color (but can be seen in multiple dye 
colors).   

 
4.0 FREQUENCY AND TOLERANCE OF CONTROLS  
 

4.1 Control Requirements  
 

A. Each set of amplified samples must include negative and positive amplification controls.  All 
samples and controls shall then be analyzed using the 3500xL Genetic Analyzer. 
 
Note: It is the default procedure for offender plates to be injected one time at 18 seconds and 
one time at 24 seconds.  If offender sample data from an 24 second injection is accepted (in lieu 
of the data from the 18 second injection), the reagent blank / negative amplification control 
injected at 24 seconds must also be evaluated and produce the expected results.  If the reagent 
blank / negative amplification control injected at 24 seconds fails, no offender sample injected at 
24 seconds shall be considered valid and shall be re-analyzed accordingly.    

 

B. A sample, control, or allelic ladder shall not contain any unexplained peaks (which exceed the 
peak amplitude threshold) within the allele calling range.   
 

C. Any control with unexplained peaks below the peak amplitude threshold will be evaluated in 
consultation with the Technical Manager.  The use of data from any affected plate may only be 
used with Technical Manager approval. 

 
D. The positive amplification control must yield the genotype listed in Section 2.1.C. 

 
4.2  Failure of Controls  

In the event a control fails one of the above criteria, the control will be re-injected to verify the result.  If 
the re-injection is acceptable, the control will be considered valid. If the same condition is observed in the 
second injection, the entire set of samples processed with the same reagents is considered invalid.  The 
source of the problem must be determined and corrective action taken.  

 
 Note: If a plate contains more than one of each control and only one fails (due to a bad 

injection, artifact, drop-out, low peak height ratio or possible contamination), the failed control 
does not need remediation, as long as a second control was good.  However, if possible 
contamination is present, the incident will be evaluated in accordance with procedures outlined 
in CSD QP 13 – Non-Conforming Work and/or CSD QP 14 – Corrective Action.  In this case, no 
profiles from the affected plate will be imported into CODIS until the evaluation of the incident 
has been finalized. 
 

4.3  Unexplained Peaks  
If a positive amplification control reagent blank / negative amplification control fails due to the presence 
of unexplained peaks, the possibility of contamination shall be evaluated.  This may be confirmed by 
examining sample profiles for the presence of peaks consistent with those observed in the contaminated 
control(s).  Such contamination must be eliminated by either immediately replacing all reagents currently 
in use or by systematically replacing one reagent at a time until the control in question shows no 
contamination.   

 
A. If the source of the contamination is found to be in the PowerPlex® Fusion kit, then all samples 

will be re-amplified using a new kit.   
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B. If the source of the contamination is found to be in something other than the PowerPlex® Fusion 
kit, all samples must be re-amplified using uncontaminated reagents.   

 
5.0 PROTOCOL NOTES  
 

5.1 Complete Offender Profiles  
A profile is considered to be complete when all alleles are above analytical and stochastic thresholds at 
the core CODIS loci and otherwise meet the requirements of the Interpretation Guidelines for Offender 
Database Samples.  Upon completion of Technical review, all complete profiles will be entered into the 
Offender or Arrestee Index as applicable (see the section of this policy manual titled CODIS Data Entry and 
Search Procedures). 

 
5.2  Incomplete Offender Profiles  

A profile is considered to be incomplete when all alleles are not above analytical and stochastic thresholds 
at each of the core CODIS loci.  These samples shall be re-analyzed in the attempt to obtain a full profile.  
Re-analysis may include re-punching of the sample using the same number of amplification cycles or 
increased amount of amplification product.  In the future, an increased amplification cycle number for 
troubleshooting will be validated and approved for use on offender samples.  If a complete profile is not 
obtained after 3 attempts, the sample will be considered failed.   

 
5.3  Technical Issues and Non-Conforming Work   

All technical issues and non-conforming work must be brought to the attention of the Technical Manager 
immediately.  This includes (but not limited to) contamination, sample-switch, plate record linked to 
incorrect plate, Biomek instrument problems, etc.  The Technical Manager will determine the appropriate 
response per CSD QP 13 – Non-Conforming Work and/or CSD QP 14 – Corrective Action. 
 

5.4 Peak Amplitude Threshold  
The sensitivity of the 3500xL Genetic Analyzer is based on the average background noise observed for a 
negative control injected multiple times for all capillaries.   The analytical threshold determined from 
internal validation studies for the OSBI’s 3500xL Genetic Analyzer is 75 RFU for 26 cycle amplifications.  No 
peaks below this analytical threshold will be sized as alleles.   

 
5.5 Precision and Size Window  

The precision and size window validated by the OSBI follows the manufacturer’s recommendation of  0.5 
bp. 
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Quality Control Procedure for PowerPlex® Fusion Amplification Kits (top ↑) 
 

Principle of the Protocol 
 Specimen Requirements 
 Controls 
 Reagents 
 
Individual Steps of the Protocol 
 Purchase of Kits 
 Receiving Kits 
 Quality Testing of Kits 
 Documentation of Quality Testing  
 
Frequency and Tolerance of Controls 
 Expected Values 
 Repeated Testing 
   Known Samples 
   Positive Control 
   Negative Control 
 Persistent Problems 

 
1.0 PRINCIPLE OF THE PROTOCOL  
This protocol shall establish a quality control procedure for the critical reagents contained within the PowerPlex® 
Fusion Amplification Kit used to amplify the genomic DNA from offender database samples.   
 

1.1 Specimen Requirements (sample handling and preservation)  
5 different NIST traceable DNA samples from known human sources in which genotypes for all 
PowerPlex® Fusion loci plus Amelogenin have been determined.  These samples are those designated by 
the Technical Manager for use in quality control testing. 

 
1.2 Controls  
 Positive Control (Control DNA 2800M) 
 Negative Control (TE

-4
) 

 
1.3 Reagents  

Promega PowerPlex® Fusion Direct Amplification Kit containing: 
A. PowerPlex® Fusion Reaction Mix 
B. PowerPlex® Fusion Primer Set 
C. Control DNA 2800M 
D. PowerPlex® Fusion Allelic Ladder 

 CCE-ILS-500 Internal Lane Size Standard 
 PowerPlex® 5 dye Matrix Standards (CC5, CXR-ET, TMR-ET, JOE, Fluorescein, and nuclease-free water) 
 Hi-Di Formamide 

3500xL Anode and Cathode Buffer  
 3500xL Performance Optimized Polymer 4 (POP-4®) 
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2.0 INDIVIDUAL STEPS OF PROTOCOL  
 

2.1 Purchase of Kits  
Purchases should be made such that all kits ordered at one time are from the same lot number (if 
possible), and the expiration date for that lot is as close as possible to one year (or greater) from the date 
of delivery. 
 

2.2 Receiving Kits  
 
A. Upon receipt of the shipment, all kit boxes will be examined for damage, leaks, or other 

problems. Any problems observed will be documented on the PowerPlex® Fusion PCR 
Amplification Kit Information Form and reported to the Technical Manager. 
 

B. The kit components will be dated, sequentially numbered (1 of 6, 2 of 6, etc.), initialed by the 
receiving personnel, and stored appropriately.   
Note:  In order to conserve storage space, when large numbers of kits from the same lot are 
received at once, individual kit components may be removed from their boxes, placed into 
appropriate containers, and stored according to policy. In these cases, the outer storage 
container will be labeled with the lot number, expiration date, the date of receipt, and the initials 
of the receiving personnel.  Individual tubes will be marked with sequential numbers so that all 
components of a single kit are labeled with the same number.     
 

C. The receiving personnel will complete the attached PowerPlex® Fusion Direct Amplification Kit 
Information Form. 

 
D. PowerPlex

®
 Fusion kits will be stored frozen (between -15

o
C and -25

o
C) and protected from light 

until initial use, at which time individual kits will be stored refrigerated (between, 2
o
C and 8

o
C) 

protected from light.  Pre and post amplification reagents will be stored in separate containers.   
 
2.3 Quality Testing of Kits  

Quality testing of all new kit lots will be performed by a qualified CODIS Analyst or Technician (following 
current OSBI CODIS Unit Policy and Procedures) prior to use on offender database samples.  One kit from 
each lot must be quality checked.  All individual components of the kit will be examined to make sure 
each container has the correct amount of material in it, and none have leaked or were damaged.    

 
A. Amplification and Genetic Analysis will be performed on at least 5 different NIST traceable DNA 

samples from known human sources, the Positive Control DNA provided in the kit, and a 
Negative Control (TE

-4
).  In order to preserve reagents, this analysis may be performed manually 

without prior approval from the Technical Manager. 
 

B. A second qualified analyst will verify the results and document acceptance of the quality check 
by signing the Quality Testing Evaluation Form for PowerPlex® Fusion Kits. 

 
2.4 Documentation of Quality Testing  

A notebook containing the complete records of the quality analysis for each lot of PowerPlex® Fusion 
Direct Amplification Kits shall be maintained by the CODIS Unit.  These records shall include: 

 
·    Completed PowerPlex® Fusion Direct Amplification Kit Information Form 
·    Manufacturer’s quality information (if provided)   
·    Analysis worksheets 
·    Completed Quality Testing Evaluation Form for PowerPlex® Fusion Kits 
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3.0 FREQUENCY AND TOLERANCE OF CONTROLS AND CORRECTIVE ACTION TO BE TAKEN IF TOLERANCES 

ARE EXCEEDED  
 

3.1 Expected Values  
Careful examination of the DNA results should be performed during quality testing of new amplification 
kits.  This includes ensuring that: 

 
A. The correct profile was obtained from the positive control and all NIST traceable DNA samples 

analyzed during the quality check. 
 

B. No unexplained peaks exceeding the analytical threshold (75 RFU) are observed in the 60bp to 
500bp range. 

 
C. Peak height ratios for all loci are balanced (≥50%). 

 
D. All allele peaks heights are between the analytical threshold (75 RFU – 26 cycle amplification) 

and the instrument detection saturation point.    
 

E. Stutter peaks observed are in the correct position and not of excessive height. 
 

F. The negative control is free of contaminating DNA. 
 

3.2 Repeated Testing  
If any of the expected values are not met, the testing shall be repeated using all of the same components.   
If the second run meets all expected values, the lot will be accepted for analysis of offender database 
samples.  If any of the criteria are not met in the second run, the following procedures will be followed (as 
needed): 

 
A. Known Samples  

On the second run, if any of the known samples are not satisfactory (while the other samples in 
the same run are satisfactory), a new sample from that individual shall be punched, amplified, 
and tested.  If the new analysis meets the quality criteria, the old sample will be discarded and 
the kit lot will be accepted.   

 
B. Positive Control  

On the second run, if the positive control is not satisfactory (while the other samples in the same 
run are satisfactory), a vial of Control DNA 2800M from a previously quality checked kit lot shall 
be amplified and analyzed.  If the previous Control DNA meets the quality criteria when amplified 
with the components of the new kit, proceed to step 3.3.  If no Control DNA from the previous kit 
lot is available, the Control DNA from a second box of the new lot kit will be tested.  If the second 
Control DNA from the new lot meets quality criteria, the kit lot will be accepted. 

 
C. Negative Control  

On the second run, if the negative control shows contaminating DNA, the other samples from 
that same run shall be examined to see if the same contaminating DNA is also present.  If the 
contamination does not appear in the other samples, a new control will be amplified and 
analyzed. If the new control shows no contaminating DNA, the lot will be accepted.   If the same 
contaminating DNA appears in the other samples, a second kit or different tube will be opened 
and a new amplification blank, the positive control, and the reference samples will be retested. If 
the contamination does not appear in the amplification blank and the other samples meet 
criteria, the kit lot will be accepted.  The tube or kit with the contamination problem will be 
discarded.   
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3.3 Persistent Problems  

If the expected values are still not met after repeated testing is performed, the Technical Manager will be 
notified.  If the problem is suspected to be due to a component of the new kit lot, the kit supplier will be 
contacted to inform them of the problem and a request made to replace the problem kit(s). 

 
ATTACHMENT(S): 
QC_1_PowerPlex Fusion PCR Amplification Kit Information Form 
QC_1_Quality Testing Evaluation Form for PowerPlex Fusion Kits 
 
REFERENCE(S): 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 
 

 

Maintenance and Calibration of the 3500xL DNA Analyzer (top ↑) 
 

Principle of the Protocol 
 Reagents 
 
Individual Steps of the Protocol 
 Daily Maintenance 
 Weekly Maintenance 
 Monthly Maintenance 
 Quarterly Maintenance 
 As-Needed Maintenance 
 Quarterly HID Install Performance Check 
 Performance Check following Installation of Capillary Array or Repair, Service, or  
 Calibration 
 3500xL Genetic Analyzer Performance 
 Defragmenting the Computer Hard Drive 
 
Protocol Notes 

 
1.0 PRINCIPLE OF THE PROTOCOL  
This protocol summarizes common tasks required to properly maintain and calibrate the 3500xL Genetic Analyzer 
under normal conditions.  Other service work must be referred to a qualified technician.  The tasks listed can be 
performed less often if the instrument is not in use, as long as the tasks are performed before the next use.   
 

1.1 Reagents  
Anode Buffer Container  
Cathode Buffer Container 
Performance Optimized Polymer 4 (POP-4®) for the 3500xL Genetic Analyzer 
Conditioning Reagent  
Hi-Di™ Formamide 

         CC5 Internal Lane Standard 500 (CC5) 
         HID Install Standard and LIZ Size Standard 
 
2.0 INDIVIDUAL STEPS OF PROTOCOL  
 

2.1 Daily Maintenance (or before each run when instrument is not used daily)  
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A. Check dashboard.  
 
B. Visually inspect the fluid level in the buffer containers. 
 
C. Record the number of runs. 
 
 

2.2 Weekly Maintenance (7 days - when instrument is in use)  
 

A. Check storage condition of used arrays to ensure array tip is covered in the  
reservoir. 

 
B. Run Wash Pump and Channels Wizard. 

 
                        C.     Replace Anode and Cathode Buffer and the septa on the reservoirs. 

 
                        D.     Replace POP-4® pouch. 
 

 
2.3 Monthly Maintenance (when instrument is in use)  

 
A. Flush Pump Trap.  
 
B.   Empty the condensation container and water trap waste container. 

 
 

2.4 Quarterly Maintenance  
 

A. Archive the Library to the network. 
 

B. Run a HID Install Standard Performance Check.  
 
 
2.5 As Needed Maintenance  

 
A. Restart the computer. 

 
B. Install a new capillary array:  Capillary arrays can be used until undesirable data such as poor 

sizing precision, poor allele calling poor resolution, or decreased signal intensity is consistently 
observed.  

 
C. Perform a spatial calibration after replacing a capillary array, when a service engineer performs 

an optical service procedure such as realigning or replacing the laser, CCD cameras or mirrors, 
when you open the detector door or move the detection cell, or when you move the instrument. 

 
D. Perform a spectral calibration if you change dye sets, change the capillary array,  

change polymer type, when a service engineer performs an optical service  
procedure such as realigning or replacing the laser , CCD cameras or mirrors or  
when you see an increase of spectral separation (pull-up/pull-down peaks) in the  
raw or analyzed data.  Place this document in the desktop folder on the  
instrument computer. 
 

E. Defragment the computer hard drive. 
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2.6 Quarterly HID Install Performance Check 

 
A HID install standard performance check will be performed for the 3500xL Genetic Analyzer to 
verify the instrument conforms to analysis sizing precision, sizing range and peak height specifications 
at least quarterly.  
If the performance check is not completed before the end of the quarter, the 3500xL Genetic 
Analyzer shall not be used for database analysis until a performance check is successfully completed 
(only takes about 30 minutes).  
Document results of the performance check by saving it to the appropriate network folder.  
Place this document in the desktop folder on the instrument computer.  
 

2.7 Performance Check following Installation of Capillary Array or Repair, Service, or  
 Calibration 

 A HID Install Standard performance check will be performed for the 3500xL Genetic  
 Analyzer to verify the instrument conforms to analysis sizing precision, sizing range  
 and peak height specifications after the replacement of the capillary array or after  
 repair, service, or calibration.  This performance check can also serve to satisfy the  
 quarterly performance check requirement above. 
 
 If instrument sensitivity concerns are present, a dilution series shall be analyzed at  
 the instruction of the Technical Manager. 
 
 Document the results of the performance check by saving it to the appropriate  
 network folder.  Note:  If Preventive Maintenance visit from the manufacturer was  
 performed which did not require alterations to the optics of the instrument (i.e.  
 laser), then a performance check of the instrument consisting of an evaluation of the  
 first positive and negative controls ran on the instrument will be performed and  
 documented in the maintenance notebook (form X) before nay results from the run  
 will be reported.  Of the optics are adjusted, a HID install standard performance  
 check will be successfully completed before offender samples are processed. 
 
 The same procedures used for the performance check of new amplification kits as described in the  
 section of this policy manual titled Quality Control Procedure for PowerPlex® Fusion Amplification  
 Kits will be used for the annual genetic analyzer performance check. 
 

     2.8             3500xL Genetic Analyzer Performance 
 If the 3500xL Genetic Analyzer fails to perform correctly, the instrument shall  
 undergo troubleshooting to the extent of the technical skills of the laboratory  
 personnel in an attempt to re-establish satisfactory performance. 
 
 If the 3500xL Genetic Analyzer continues to yield unsatisfactory performance, the  
 instrument shall be removed from service and a qualified service technician shall be  
 contacted. 

 
2.9          Defragment the Hard Drive  

The fragmentation of files decreases the performance of the Data Collection Software and the 
computer operating system.  Programs take a longer time to access files by performing multiple 
search operations of the fragments.   

 Note:  Do not manually delete spectral plate records or spectral information from the 
database.  Doing so will permanently delete spectral information. 

A. In the Windows desktop, select Start > Programs > Accessories > System  Tools > Disk 
Defragmenter and follow the prompts. 
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 Note:  You can click Analyze to see if you should defragment or not. 
 
B. Once complete, a dialog box will appear and allow you to view a report or close.   
 

ATTACHMENT(S): 
QC_2 3500xL Maintenance Log 
 
REFERENCE(S): 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 
 
 

Maintenance and Calibration of the Biomek 3000 (top ↑) 
 

Principle of the Protocol 
  
Individual Steps of the Protocol 
 Preventative Maintenance 
 Cleaning the Biomek 3000 
 Framing the Biomek 3000 Deck 
 Performance Checks 

 
1.0  PRINCIPLE OF THE PROTOCOL  

This protocol is written to ensure optimum operations of the Biomek 3000 utilized in the CODIS Unit.   
 
The following maintenance and calibration procedures should be performed as indicated.  All 
maintenance performed should be documented on the General Maintenance Record Form and stored in 
the appropriate laboratory location.   
 
Any maintenance described in this protocol can be performed by a qualified CODIS Analyst, qualified 
CODIS Technician or by a Beckman Coulter service representative.  Any maintenance not described in this 
protocol should be performed by a Beckman Coulter service representative.   

 
2.0 INDIVIDUAL STEPS OF PROTOCOL  

Chapter 1 of the Biomek 3000 User’s Manual details the system components on the Biomek 3000.  The 
analyst/technician should become familiar with these components prior to operating the system. 

 
A.   Preventive Maintenance  

The Biomek 3000 requires little preventive maintenance; however, to ensure optimum 
operation, perform the following maintenance procedures:   

 
1.  Wipe up all spills immediately 
2. At least once a year, schedule a Beckman Coulter service call to lubricate the belts that 

control the movement of the pod 
 

B. Cleaning the Biomek 3000   
The Biomek 3000 should be cleaned weekly with alcohol.  In the event the Biomek 3000 and/or 
associated components become contaminated with biological materials, they should first be 
cleaned with a 1:10 bleach solution followed by an alcohol cleaning. 
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C. Framing the Biomek 3000 Deck   

Framing is the procedure used to teach the Biomek software the location of the Automated 
Labware Positioners (ALPs) and devices positioned on the deck.  The Biomek software uses this 
information to move the pod to the appropriate positions to perform liquid-handling operations 
and manipulate labware.   

 
1.   A Beckman Coulter Service Engineer frames the Biomek 3000 instrument during the initial 

system installation.  However, it may be necessary to repeat the framing if: 
a. The robot pod crashes into the deck or deck components 
b. ALPs or devices are added, moved, or removed from the deck 
c. The pod is serviced or changed 
d. When an alignment problem is observed 

 
2. Chapter 5 of the Biomek 3000 User’s Manual outlines the procedures to be used when 

framing the Biomek 3000.   
 

D. Performance Checks   
The Biomek 3000 shall undergo a performance check after any repair, service, or calibration is 
performed by laboratory personnel or a Beckman Coulter Service Engineer.  Certification by the 
service representative shall serve as the documentation for successful completion of the 
performance check following repair, service or calibration. 

 
1. Certification will be documented using the “Certification of Robotic Repair” form. 

 
ATTACHMENT(S): 
QC_9_Certification of Robotic Repair Form  
QC_9_Robotics Systems Pipetting Tools Performance Check Log 
 
REFERENCE(S): 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 
 
 

 

Quality Control for Thermometers (top ↑) 
 
1.0  PRINCIPLE OF THE PROTOCOL  
This protocol is written to ensure optimum operations of the Thermometers utilized in the CODIS Unit.   

 
The following maintenance and calibration procedures should be performed as indicated.  All procedures 
performed should be documented on the QC_4 Thermometers Form and stored in the appropriate location.   

 
2.0  INDIVIDUAL STEPS OF PROTOCOL  
The following performance checks shall be conducted annually (at minimum) in accordance with the schedule 
listed below.  All documentation of maintenance, service or calibration shall be retained in the appropriate 
laboratory location.   

2.1 Thermometer:   
 

A. A critical thermometer is one that is used for conducting performance verification checks or is used 
to monitor refrigerators and freezers used for storing critical chemicals.  For the OSBI’s CODIS Unit, 
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this consists of thermometers monitoring the refrigerators and freezers containing amplification 
kits or kit components. 

 
Note:  Freezer temperatures monitored by the laboratory’s alarm system do not require additional 

verification checks (see e-mail from FBI). 
 

B. All critical thermometers utilized in the CODIS Unit should be NIST traceable.   
 

C. The performance check may be accomplished either through:  
 1. Certification by an outside vendor 
 2. In-house verification using the procedure outlined in the OSBI CODIS Unit Policy Manual, 

QC_4 Thermometers. 
 

Performance Check 

 An annual performance check will be performed on each NIST-traceable thermometer 
used for conducting performance checks. 

 If the performance check is not completed within the anniversary month of the last check, the 
thermometer shall be removed from casework until a performance check is successfully 
completed. 

 
Calibration 

 Set a water bath to the desired temperature. 

 Allow water to heat for at least 30 minutes. 

 Place bulb of each thermometer to be checked into the water bath along with the NIST 
thermometer. 

 Wait several minutes and record the temperature on the Thermometer Calibration Log 
(QC_4_Therm). 

 Wait 15 minutes and record the temperature again. 

 Alternatively, the calibrating digital thermometer can be placed into the same equipment 
as the thermometer, be allowed to equilibrate, and the reading documented. 

 
Thermometer Performance 

 If thermometer readings equal the NIST calibrated reading, no action is needed. 

 If the NIST thermometer measurement is within ± one (1) degree of the thermometer being tested, 
then the amount of deviation shall be noted and all other readings adjusted by the same amount, 
and in the same direction. If deviation of more than ± one (1) degree is observed the thermometer 
shall be replaced or taken out of service. 

 
ATTACHMENT(S): 
CODIS Unit Policy Manual QC_4_Therm 
 
REFERENCE(S): 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 
 

 

Quality Control for Refrigerators and Freezers (top ↑) 
 
1.0  PRINCIPLE OF THE PROTOCOL  
This protocol is written to ensure optimum operations of the Refrigerators and Freezers utilized in the CODIS Unit.   
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The following procedures should be performed as indicated.  All monitoring performed should be documented on 
the QC_13_Temp Form and stored in the appropriate location.   
 
2.0  Individual Steps of the Procedure 

 At least once a week, temperatures shall be recorded on the Temperature Log (QC_13_Temp). 
The analyst recording the temperature shall check the records for any variances from the 
expected value that may show the performance of the unit over several measurements is not 
satisfactory. 

 The monitoring probes should be placed such that they are not in an area where the 
temperature fluctuates enough to set off the alarm during defrost cycles. 

 The alarm monitoring pad should be set to take the variance into account. 

 The weekly temperature should not be recorded when the unit is in defrost mode. 

 Equipment can be inspected at this time for mold, mildew, excess frost/ice buildup or any other 
possible deleterious condition that may require maintenance. Any maintenance shall be 
recorded on the equipment maintenance log. 

 
Unsatisfactory Refrigerator or Freezer Performance 

 The unit shall be inspected and the cause of any variance determined and corrected. If the 
cause cannot easily be determined or corrected by in-house personnel, the unit shall be 
emptied. 

 The contents shall be transferred to a working unit (if possible) or to a temporary storage 
container until expedient arrangement can be made for proper storage. 

 If a unit sets off an alarm, the alarm monitoring company, as per contract, should contact, in a 
timely manner, the designated contact person for that laboratory. The contact person shall 
notify, if necessary, the appropriate unit supervisor or his/her designee in a timely manner. The 
supervisor/designee shall take the action described above. 

 
ATTACHMENT(S): 
CODIS Unit Policy Manual QC_13_Temp 
 
REFERENCE(S): 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories 
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 
 

Quality Control for Balances/Scales (top ↑) 
 
1.0  PRINCIPLE OF THE PROTOCOL  
This protocol is written to ensure optimum operations of the Balances/Scales utilized in the CODIS Unit.   
The following procedures should be performed as indicated.  All calibrations/maintenance performed should be 
documented on the QC_11_General Equipment Maintenance Form and stored in the appropriate location.   
 
 

1.1 Balances/Scales:   
 
A. All balances/scales utilized in the CODIS Unit shall undergo an annual performance check. If the 

performance check is not completed before the end of anniversary month of the last check, the 
balance/scale shall be removed from service until the performance check is successfully completed.  

 
B. The performance check will be accomplished through an outside vendor. 
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   ATTACHMENT(S): 
     CODIS Unit Policy Manual QC_11_General Equipment Maintenance 
 
 

Quality Control for Thermal Cycler  (top ↑) 
 

1.0  PRINCIPLE OF THE PROTOCOL  
This protocol is written to ensure optimum operations of the Thermal Cyclers utilized in the CODIS Unit.   
The following procedures should be performed as indicated.  All procedures performed should be documented on 
the QC_7_9700_0.2 Form and stored in the appropriate location.   

 
 1.1      Thermal cycler:   

 
A. All thermal cyclers utilized in the CODIS Unit shall undergo an annual performance check. If the 

performance check is not completed before the end of anniversary month of the last check, the 
thermal cycler shall be removed from service until the performance check is successfully 
completed.   

 
B. Thermal cyclers shall also undergo a performance check and/or recertification following repair, 

service or calibration. 
 
C. The minimum requirements of a performance check may be accomplished either through: 

1. Certification by an outside vendor  
2. In-house verification will be performed by comparison against a certified thermal cycler 

temperature verification system. 
  

Performance Check 

 An annual performance check on all 9700 thermal cyclers will be performed using a 
Temperature Verification System (TVS) [refer to 9700 User’s Manual in the attachment of the 
FBU Policy Manual]. 

 If the performance check is not completed within the anniversary month of the last check, the 
9700 Thermal Cycler shall be removed from casework until a performance check is successfully 
completed. 

 The performance check will be performed using the Temperature Verification function 
under Diagnostics in the 9700 Thermal Cycler Software. 

 
Performance Check following Repair, Service, or Calibration 

 A performance check will be completed using a Temperature Verification System (TVS) after 
any repair, service, or calibration and before using in casework. 

 
9700 Thermal Cycler Instrument Performance 

             Temperature Calibration Verification test 

 If the block average is more than 1.0°C above or below the 45°C point or more than 
1.0°C above or below the 85°C point, the test is to be run two more times. 

 If the thermal cycler meets standards two of three attempts, then it shall be 
deemed acceptable. 

 Record results on QC_9700_0.2 as needed. 
 

Temperature Uniformity Test 

 If the results of either calculation are greater than 1.0°C, the test is to be run two more 
times. 

 If the thermal cycler meets standards two of three attempts, then it shall be 
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deemed acceptable. 

 Record results on QC_9700_0.2 as needed. 
If a 9700 thermal cycler fails to perform correctly, the instrument shall be removed from service and 
a qualified service technician shall be contacted. 

 
ATTACHMENT(S): 
QC_7_9700_0.2 

 
REFERENCE(S): 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 
 
 

Quality Control for Mechanical Pipettors (top ↑) 
 

1.0  PRINCIPLE OF THE PROTOCOL  
This protocol is written to ensure optimum operations of the mechanical pipettors utilized in the CODIS Unit.   
The following procedures should be performed as indicated.  All procedures performed should be documented on 
the FBU Policy Manual QC_PipetCal and/or FBU Policy Manual QC_PipetCalReprod Form and stored in the 
appropriate location.   

 
1.1      Mechanical Pipettes:   

 
Performance Check-Annual 

All mechanical pipettes utilized in the CODIS Unit shall undergo an annual performance check. If the 
performance check is not completed before the end of anniversary month of the last check, the 
pipette shall be removed from service until the performance check is successfully completed.  The 
annual performance check may be completed in-house or by an external vendor. 
 

Pipettor Type Requirements 

 Adjustable pipettors shall be checked at the minimum and maximum values, with the exception 
of the 2 μL and 10 μL pipettors, which will be checked using 1 μL for the minimum value. For 
Rainin pipettors, the range for P-2 is 0.1 to 2 μL, P-10 is 0.5 to 10 μL, P100 is 10 to 100 μL, P-200 
is 50 to 200 μL and P-1000 is 100 to 1000 μL. 

 Repeat pipettors shall be checked at the minimum and maximum values based on the 
dispensing volume range associated with the attached tip.  In addition, repeat pipettors will be 
checked at the aliquot volume desired.  Repeat pipettors shall be labeled with the approved 
volume range and aliquot volume. 

 Multichannel pipettors shall be checked at the minimum and maximum values with each 
channel being checked individually and the set of channels being checked collectively. 

 
Individual Steps of the Performance Check 

 Using a calibrated balance, place a weighing receptacle on the balance and tare. 

 Deliver the desired volume of water to the weighing receptacle and record registered weight.  At 
the FSC, this may be accomplished by using the Calibri software recording the measured volume. 

 Calculate % error for each measurement using the formula: (Delivered weight - Expected 
weight) / Expected Weight x 100%, if taking measurements by hand. 

 Document results for each pipettor on the Forensic Biology Unit Policy Manual Pipettor 
Calibration Log (QC_PipetCal) or archive the “Calibration Report” from the Calibri software in the 
appropriate QC folder on the network. 
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Pipettor Performance 

 Determine whether the pipettor passed or failed the calibration. The tolerance for pipettor 
volumes greater than or equal to 10 μL is 3%. The tolerance range for volumes less than 10 
μL is 10%. 

 If the percent error is greater than that stated above, repeat measurement four more times. 
Average the volume of the five measurements and calculate the percent error using the 
Forensic Biology Unit Pipettor Calibration Reproducibility Log (QC_PipetCalReprod). If the 
percent error is within the established tolerance, the pipettor is accepted as meeting criteria. 

 If the pipettor fails after 5 tries, adjustment/maintenance is necessary. This can be done in 
house or at an authorized service center. 

 Certification from the external vendor may serve as the documentation for the successful 
completion of the performance check. The calibration certificates issued by these competent 
calibrating laboratories shall contain the measurement results, including the measurement 
uncertainty and/or a statement of compliance with an identified metrological specification. 

NOTE: Calibration labs fulfilling the requirements of ASCLD/LAB ISO 17025 are considered to 
be competent.  Copies of ISO 17025 certificates shall be maintained with the 
calibration/test reports as sufficient evidence of traceability of the calibration data 
reported.  A review of the certificate(s) by the TM (or designee) shall serve as 
documentation of this check of compliance regarding function and calibration.   

 
ATTACHMENT(S): 
FBU Policy Manual QC_PipetCal 
FBU Policy Manual QC_PipetCalReprod 

 
REFERENCE(S): 
OSBI CSD QualityManual 
ISO/IEC 17025:2005 
ASCLD/LAB-International Supplemental Requirements – Testing 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories 
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 
 
 

Quality Control for Robotics Systems (top ↑)  
 

1.0  PRINCIPLE OF THE PROTOCOL  
This protocol is written to ensure optimum operations of the robotics systems utilized in the CODIS Unit.   
The following procedures should be performed as indicated.  All procedures performed should be documented on 
the QC_9_Biomek FX Maintenance and Calibration, QC_9_Certification of Robotic Repair and/or QC_9_Roboticcs 
Systems Pipetting Tools Form and stored in the appropriate location.   

 
 1.1      Robotics Systems:   

 
A. All robotics systems utilized in the CODIS Unit shall undergo an annual performance check. If the 

performance check is not completed before the end of anniversary month of the last check, the 
robotic system shall be removed from service until the performance check is successfully 
completed.  

 
B. Robotics systems shall also undergo a performance check and/or recertification following repair, 

service or calibration.  The procedures for performance checks subsequent to repair, service or 
calibrations are found in the maintenance and calibration policies for the appropriate robotics 
systems in this manual. 
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C. The minimum requirements of an annual performance check shall be defined by the laboratory.  

The performance check may be accomplished either through: 
1.  An outside vendor (accomplished during a scheduled PM visit)  
2.  In-house by the laboratory 

 
D. If the performance check is performed in-house by the laboratory, it will be accomplished by 

performing amplification and genetic analysis on at least five (5) different NIST traceable DNA 
samples from known human sources.  

 
1. The NIST Traceable samples will be analyzed according to current CODIS Policy and Procedure. 

 
2. If the anniversary date of the previous annual performance check has not lapsed, the NIST 

Traceable samples may be run concurrently with offender samples.  If the anniversary date is 
passed, the NIST samples must be run prior to analysis on new offender samples. 

 
3. All NIST Traceable samples must yield the expected profiles.  The quality of the profiles must 

meet requirements listed in the Acceptability Criteria section of the Interpretation Guidelines 
for Offender Database Samples procedure in this manual. 

 
4. A second qualified analyst will verify the results and document acceptance of the performance 

check by signing the Offender Sample Technical Review Form for the Plate on which the NIST 
samples are being analyzed. 

 
ATTACHMENT(S): 

        QC_9_Certification of Robotic Repair Form  
        QC_9_Biomek FX Maintenance and Calibration Form  
        QC_9_Robotics Systems Pipetting Tools Performance Check Log 
  

REFERENCE(S): 
OSBI CSD Quality Manual 
ISO/IEC 17025:2005 
ASCLD/LAB-International Supplemental Requirements – Testing 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories 
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 
 

Quality Control for NIST Certified Equipment (top ↑) 
 
1.0  PRINCIPLE OF THE PROTOCOL  
This protocol is written to ensure optimum operations of the NIST Equipment utilized in the CODIS Unit.   
The following procedures should be performed as indicated.  All procedures performed should be documented on 
the QC_11 General Equipment Form and stored in the appropriate location.   
 

Individual Steps of the Procedure 

 The calibration for weights, timers, tachometers, and delegated temperature verification 
systems is to be performed annually or prior to the expiration date of the current NIST 
certificate, whichever is longer. Thermometers must be calibrated annually. 

 Contact a company/business that is an authorized NIST certifying body, such as Chermac 
Services Corporation at (405) 340-9326, or the NIST Calibration Program at (301) 975- 2092 or 
calibrations@nist.gov to make arrangements for the calibration. 

 Once IPR is approved, deliver to the agency directed by the NIST representative for the 

mailto:calibrations@nist.gov
mailto:calibrations@nist.gov
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calibration. 

 The vendor shall ascertain and certify that the equipment is functioning appropriately.  
Notification should be given if repairs or replacement are required before service is performed 
and before instrument is returned for use. 

 Calibration and maintenance records for NIST certified equipment are to be maintained. 

 It may be more cost effective to replace NIST certified timers at the end of their current 
certificate rather than to send for recalibration. 

 
REFERENCE(S): 
OSBI CSD Quality Manual 
ISO/IEC 17025:2005 
ASCLD/LAB-International Supplemental Requirements – Testing 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories 
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 
 

General Equipment:  Documentation of Maintenance (top ↑) 
 

Principle of the Protocol 
 Standards 
 
Individual Steps of the Protocol 
  
Corrective Action 
 
Protocol Notes 

 
1.0 PRINCIPLE OF THE PROTOCOL  

Documentation must be maintained for all repairs, maintenance, calibration and other service performed 
on instrumentation and equipment in the laboratory.  A system is established for recording such service 
performed on laboratory equipment / instrumentation that does not have a specific protocol(s) for 
maintenance, calibration, repairs or other procedures. 

 
1.1 Standards  

Laboratory equipment / instrumentation must perform to the manufacturer’s specification and 
accommodate the laboratory procedure for which it is being used. 

 
2.0 INDIVIDUAL STEPS OF PROTOCOL  
 

2.1 Laboratory equipment / instrumentation shall be used as recommended by the manufacturer or as 
specified in analytical protocols.  
 

2.2 Laboratory equipment / instrumentation shall be used in accordance with OSBI policies that include 
analytical protocols and safety policies. 

 
3.0 CORRECTIVE ACTION TO BE TAKEN IF TOLERANCES ARE EXCEEDED  
 

3.1 If laboratory equipment / instrumentation does not function as expected, it shall be inspected and the 
cause of the problem determined and corrected. If the cause cannot easily be determined or corrected by 
in-house personnel the unit of equipment / instrumentation shall be marked with a dated sign indicating 
it is “OUT OF SERVICE”.  The date on which equipment/instrumentation was placed out or in service will 
be recorded on the General Maintenance Record Form. 
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A. The CODIS Supervisor (or designee) shall make arrangements for needed service or replacement 

of the unit of equipment / instrumentation. 
 
B. Service performed on equipment / instrumentation shall be recorded on the General 

Maintenance Record Form and maintained in the laboratory.  
 
C. Any maintenance, calibration, repair, or other service performed on laboratory equipment / 

instrumentation shall be recorded on the General Maintenance Record Form and maintained in 
the laboratory. 

 
4.0 PROTOCOL NOTES  
 Before being placed back into use, a verification of functional calibration must be performed after 

equipment / instrumentation has been serviced.  This verification shall be recorded on the General 
Maintenance Record Form and maintained in the laboratory. 

 
Note: The degree of functional calibration necessary will vary among different equipment / 

instrumentation and will be determined by the Technical Manager on a case-by-case basis. 
 
ATTACHMENT(S): 
QC_11_General Equipment Maintenance Form 
 
REFERENCE(S): 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 
 
 

Cleaning & Sterilization in the CODIS Laboratory (top ↑) 
 

Principle of the Protocol 
  
Individual Steps of the Protocol 
 General Laboratory Glassware and Plasticware 
 Glassware and Plasticware Used to Handle Biohazards and/or Human DNA Samples 
 Solutions Requiring Sterilization 
 Operation of Ultraviolet Crosslinker 
 Operation of Autoclave 
 Floor and Work Surface Decontamination 

 
1.0 PRINCIPLE OF THE PROTOCOL  

Thorough cleaning and sterilization of glassware, plasticware, floors and work surfaces in the laboratory 
can be achieved by use of detergent and water, a 1:10 household bleach solution, UV light, and/or 
cleaners labeled as tuberculocidal.  Removal of material from plastic and glassware from everyday use 
ensures clean, uncontaminated containers for analytical procedures. 
 

2.0 INDIVIDUAL STEPS OF PROTOCOL  
 

2.1 General Laboratory Glassware and Plasticware  
 
A. Glassware and plastic containers should be cleaned with detergent and completely rinsed with 

tap water by hand immediately after use.   
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B. Before use, these items should be rinsed with distilled water. 
 
C. An automatic dishwasher may be used instead of hand washing 

 
2.2 Glassware, Plasticware, Equipment, and Instruments Used to Handle Biohazards and/or Human DNA 

Samples  
 
A. Clean and sterilize any item used to handle biological samples following such a procedure. 
 
B. Rinse glassware and plasticware with 1:10 household bleach solution or cleaner labeled as 

tuberculocidal and then wash as above with detergent.  
 
C. Ultraviolet light exposure for ~15-30 minutes can be used for sterilization on glassware and 

plasticware. 
 
D. Steam and/or heat sterilization in an autoclave can be used for items that will not melt. 

 
Instruments 

 Instruments used to process biological samples (forceps, scissors, etc.) shall be cleaned 
with an approximate 1:10 bleach solution or alcohol before and after each sample is 
handled. 

 Exposure to ultraviolet light for a minimum of 15 minutes in a UV crosslinker should be 
used to decontaminate articles which are small enough to fit into the unit and that will 
not be damaged by the ultraviolet light 

Equipment 

 Equipment shall be decontaminated with an approximate 1:10 bleach solution periodically. 

 This shall be documented on the Decontamination Log (QC_DecontamLog) associated 
with the equipment or instrument. 

 
2.3 Solutions Requiring Sterilization  

 
 A. Sterilization of solutions should be performed at the time they are made. 
  

B. Steam autoclaving of solutions is performed at ~120°C for ~20 minutes.  Each respective reagent 
preparation procedure shall indicate whether or not the solution requires sterilization by 
autoclaving. 

 
C.       Small aliquots of solutions are to be used at the bench and should be UV    

      sterilized before use. 
 

2.4 Operation of Ultraviolet Crosslinker  
 
 A. Follow instructions within the operations manual for use of crosslinker. 
 

B. The crosslinker should be equipped with short wave (254 nm) tubes in order to ensure 
decontamination. 

 
2.5 Operation of the Autoclave  

 
 A. Follow instructions within operations manual for use of autoclave. 
 

B. The autoclave should reach a minimum temperature of 120°C for at least 20 minutes for 
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decontamination. 
 
 C. Use autoclave indicator tape to ensure the decontamination is complete. 
 

D. After autoclaving is complete, check the indicator tape to make sure sterilization has taken place.  
If tape has not turned black, repeat the procedure. 

 
2.6 Floor and work surface decontamination  

Use a 1:10 household bleach solution for decontamination of floor (when needed) and work surfaces 
before and after each use. 

 
Decontamination Following a Contamination Event 
Following any contamination event, the OSBI CODIS Unit should perform a standardized 
decontamination procedure after the remediation method has been determined. The following may 
be utilized. 

 Discard any facemasks and obtain new facemasks, if applicable. 

 Remove laboratory coat(s) from the laboratory and have it/them cleaned or obtain new 
disposable lab coats. 

 Dispose of aliquots of reagents that have been tested and shown to be contaminated.   

 Decontaminate (with 1:10 bleach) all supplies (pipettors, racks, de-cappers) and equipment 
(centrifuges, hoods) used throughout the analysis process. 

 Decontaminate (with 1:10 bleach) all work areas including common areas potentially used 
throughout the analysis process. 

 UV crosslink all small supplies and reagents associated with the analysis process. 
 
ATTACHMENT(S): 
QC_12_Decontamination Log 
 
REFERENCE(S): 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 
 
 

Temperature Documentation of General Equipment (top ↑) 
 

Principle of the Protocol 
 Standards 
 
Individual Steps of the Protocol 
 
Corrective Action 
 
Protocol Notes 

 
1.0 PRINCIPLE OF THE PROTOCOL  

Certain laboratory reagents and chemicals may require storage or use within specific temperature ranges 
to preserve them.  To ensure these items are maintained within the appropriate temperature ranges, a 
system of monitoring cooling and heating units is established.   

 
1.1 Standards   

To convert temperatures from Fahrenheit to Celsius, subtract 32 from degrees Fahrenheit, multiply by 5, 
and divide by 9.  To convert temperatures from Celsius to Fahrenheit, multiply degrees Celsius by 9, divide 
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by 5, and add 32. 

A. Standard refrigerators generally should maintain a temperature range of approximately 0˚C to 
10˚C. 

B. Standard freezers generally should maintain a temperature range of approximately 0˚C or below. 

C. Water baths generally should maintain a temperature range of approximately 65˚C to 75˚C when 
in use. 

D. Specific protocols which specify the temperature ranges for equipment or reagents shall 
supersede this protocol. 

2.0 INDIVIDUAL STEPS OF PROTOCOL  

2.1 At least once a week, refrigerator and freezer temperatures should be recorded on the Temperature Log.  
The person recording the temperature shall check the records for any variances from the expected value 
that may show the performance of the unit over several measurements is not satisfactory.  At a minimum, 
the refrigerators and freezers storing critical chemicals shall be monitored. 

2.2 Equipment can be inspected at this time for mold, mildew, excess frost/ice buildup or any other possible 
deleterious conditions that may require maintenance.  Any maintenance shall be recorded on the General 
Maintenance Record Form. 

2.3 Equipment should be disinfected with a 1:10 bleach solution as needed.  This should be recorded on the 
Decontamination Log. 

3.0 CORRECTIVE ACTION 

3.1 If the specified tolerances are exceeded, the unit shall be inspected and the cause of any variance 
determined and corrected.  If the cause cannot easily be determined or corrected by in-house personnel, 
the unit shall be emptied.   

A. The contents shall be transferred to a working unit (if possible) or to a temporary storage container 
until expedient arrangements can be made for proper storage. 

B. The unit shall be marked with an “Out of Service” sign.  The date shall be recorded both on the sign 
and on the General Maintenance Record Form. 

C. The Unit Supervisor (or designee) shall arrange to have the unit repaired or replaced. 

3.2 If a unit sets off an alarm, the alarm monitoring company shall contact (as per contract) the OSBI 
Laboratory Building Maintenance Supervisor.  The Building Maintenance Supervisor shall notify (in a 
timely manner) the appropriate Unit Supervisor and his/her designee.  The Supervisor/designee shall take 
the corrective action described above. 

4.0 PROTOCOL NOTES  

4.1 Each thermometer should be placed in an easily visible location. The bulb, sensor, or probe portion should 
be free from contact with any other item or material. 
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4.2 Unless otherwise specified in superseding protocols, thermometers do not need to be NIST traceable or 
require any calibration. 

The contents of each refrigerator / freezer unit should be arranged and reasonably limited so that the 
proper circulation of air within the unit is maintained. 

4.3 Refrigerator/freezer units with frost free functions have short duration defrost cycles.  Allowance for 
temperature variance during these cycles is acceptable.  The monitoring probes should be placed such 
that they are not in an area where the temperature fluctuates enough to set off the alarm during these 
cycles.  The alarm monitoring pad should be set to take variances into account, and the weekly 
temperature should not be recorded when the unit is in defrost mode. 

ATTACHMENT(S): 
QC_13_Temp 

REFERENCE(S): 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories 
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

Thermomixer Quality Control (top ↑) 

1.0 PRINCIPLE OF THE PROTOCOL 
This protocol is written to ensure optimum operations of the Thermomixer(s) utilized in the CODIS Unit.   
The following procedures should be performed as indicated.  All procedures performed should be documented on 
the QC_14 Thermomixer Form and stored in the appropriate location.   

Cleaning 

 Use neutral cleaning agents to clean the thermomixer housing and thermo-blocks as needed.

 Ensure that all parts are dried thoroughly before use.

Performance Check - At a minimum, the OSBI CODIS Unit shall perform an annual performance check for each 
thermomixer consisting of both a temperature and timer verification.  If the performance check is not completed 
within the anniversary month of the last check, the thermomixer shall be removed from service until a 
performance check is successfully completed. 

Temperature verification 

 Remove the 0.02mL well cover located in the middle of the smart block.

 Verify the appropriate temperatures used in policy (See DNA_1 and DNA_2) with a
Temperature Verification System (TVS).

 Document the results on the Thermomixer Calibration Log (QC_Thermomixer).
Timer Calibration 

 Measure the timer against a stopwatch or other calibrated timer set for the same time
interval(s). 

 Document timer calibration results on the Thermomixer Calibration Log (QC_Thermomixer).

Thermomixer Performance 
Temperature 

 If the temperature is more than 1.0˚C above or below the desired temperature, the test is to
be run two more times. 
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 If the temperature verification fails two of the three times, the thermomixer shall be 
removed from service and a qualified service technician shall be contacted. 

Timer 

 If the timer varies more than 30 seconds in five minutes, the instrument shall be removed 
from service and a qualified service technician shall be contacted. 

ATTACHMENT(S):  
CODIS Policy Manual QC_14 Thermomixer  

 
REFERENCE(S):  
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 
 
 
 

Quality Control for Thermal Cycler Temperature Verification System (TVS) (top ↑) 
 

1.0  PRINCIPLE OF THE PROTOCOL  
This protocol is written to ensure optimum operations of the TVS utilized in the CODIS Unit.   
The following procedures should be performed as indicated.  All calibrations/maintenance performed should be 
documented on the QC_11_General Equipment Maintenance Form and stored in the appropriate location.   

 
1.1 Thermal cycler temperature verification system (TVS):   

 
A. All TVS’s utilized in the CODIS Unit shall undergo an annual performance check. If the performance 

check is not completed before the end of anniversary month of the last check, the TVS shall be 
removed from service until the performance check is successfully completed.  

 
B. The performance check will be accomplished through certification by an outside vendor 

TVS Performance Check Documentation 

 Certification from the external vendor shall serve as the documentation for the successful 
completion of the performance check. 

  
   ATTACHMENT(S): 
    CODIS Unit Policy Manual QC_11_General Equipment Maintenance 
 

REFERENCE(S): 
OSBI CSD Quality Manual 
ISO/IEC 17025:2005 
ASCLD/LAB-International Supplemental Requirements – Testing 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories 
FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 
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Revision# Issue Date  Document History                                                                                       
______________________________________________________________________________ 

 
Rev. 0  02-15-2010  Original issue 
 
Rev. 1 05-19-2011 Changed CODIS Manager to CODIS Administrator, “electropherrogram” 

to “electropherogram”, technical leader to technical manager, methanol 
to alcohol, off-scale to over-saturation, and thermalcycler to thermal 
cycler throughout document.  Removed non-working hyperlinks to 
forms.  Updated references to reflect changes to FBU Policies.  Added 
required letter grade for college coursework.  Added Job Duties and 
educational requirement for Laboratory Technician.  Clarified the 
following: who can authorize access to laboratory; database samples are 
considered reference materials, not evidence; when offender samples 
may be discarded; comparison between modified and original 
procedures, use of amplification controls; that preventative 
maintenance was not considered “repair, service or calibration and 
didn’t need full performance check, and the retention of plate 
documentation after; requirement for technical reviewer; legal 
authority for expungement of CODIS sample; offender and arrestee 
profiles may have dropout at D19 and or D2 and still be in the Offender 
Index or Arrestee Index; eligibility for Legal Index; eligibility of Y-STR 
profiles; profiles must be associated with accurate results for reagent 
blanks; ability to retain records electronically or in paper form; partial 
matches (potential familial hits will be handled according to current 
SWGDAM and NDIS guidelines; what is required for passing spectral 
calibration; maintenance requirements for Biomek FX; performance 
checks on robotic workstations; pull-up; secondary stutter; reagent 
blanks and controls with peaks below threshold; date equipment taken 
out of or placed in service recorded; temperature monitoring 
requirements; performance checks;  
Added requirement to review that correct CODIS Specimen Category is 
assigned to offender samples.  Removed reference to “CODIS 
Proficiency Testing Procedures Supplemental Guide.”  Removed 
definition of semi-annual, and all definitions in Glossary that were from 
the QAS.  Added definition for acronym CJIS-WAN.  Added ability for 
backup CODIS Administrator to have concurrent login to multiple CODIS 
computers.  Revised number of loci required for entry into SDIS to 8 for 
all indices that were previously at 6.  Revised number of loci required for 
entry into Legal Index.  Removed Incomplete Unidentified Human 
Remains Index and Incomplete Missing Person Index.  Added 
explanation of low template DNA analysis.  Removed reference to 
attempting analysis on all 13 CODIS core loci.  Changed procedure for  
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CODIS Data Entry of forensic samples.  Added procedure for notification 
of entry into database.  Allowed for batch target files to be generated 
externally but not downloaded from CJIS-WAN.  Changed minimum loci 
required for match to 8.  Changed procedure for evaluating matches.  
Added procedure for profile removal for casework samples.  Addressed 
CODIS Matches to ineligible forensic profiles.  Changed CODIS Hit 
Verification Procedures to allow for casework analysts to evaluate 
matches and request verification, removed requirement to call on cases 
with reports issued within 30 days.  Added attaching hit letter to BEAST 
case file.  Allow criminal history to be stored electronically, and not 
included in Offender Hit Verification file.  Moved Punching, plate 
naming, and sample lysis to new procedure, and removed duplicate 
sections.  Changed Removed Biomek FX deck layouts to Appendix A. 
Combined Amplification using Biomek 3000 and FX into one procedure.  
Combined Capillary Electrophoresis using Biomek 3000 and FX into one 
procedure.  Changed all references to P20 tips to P50 tips.  Removed 
defragmenting hard drive from monthly maintenance and added it to 
Long Term Storage of Data section .  Combined changing buffer and 
water sections in 3730 maintenance.  Changed performance check 
requirement for 3730 after replacement or service of CCD camera or 
laser.  Changed references to “Biomek FX Maintenance and Calibration 
Log” and “Biomek 3000 Maintenance and Calibration Log” to “General 
Maintenance Record Form”.  Changed all references to “General 
Equipment Documentation of Maintenance Form” to “General 
Maintenance Record Form”  Added requirement to create new cmf file 
if reported data project is edited during TR.  Added requirement for re-
analysis of apparent null alleles.  Simplified examination of over-
saturated data.  Added reference to non-conforming work and CSD QP 
13 to Interpretation Guidelines.  Allow for personnel other than analysts 
to receive amplification kits.  Change requirement for Technical 
Manager to approve QC check of Identifiler Kits to second analyst.  
Added temperature range for water baths.   

Rev. 2 10-01-2011 Fixed hyperlinks throughout document.  Clarified that PM on robotics is 
not “maintenance, calibration, or repair.” Corrected Master Mix 
component volumes in Biomek 3000 Deck Layout.  Corrected reference 
to Biomek 3000.  Clarified critical thermometers.  Referenced naming 
for re-amp and re-inject plates.  Deleted unused/duplicate hyperlinks.  
Removed references to DNA IQ Kit Lot # on Chemical Formulation 
Worksheets for both Wash and Lysis Buffers.  Clarified that Notification 
Letter was not a report.  Added Identifiler Half Reaction method.  Allow 
any employee to monitor temperatures.  Modified Outsourcing to 
comply with latest QAS standards.  Changed reference to QAS standard 
to reflect current standards revision. 

Rev. 3 07-01-2012  Annual Review. 

Changed reference to QAS standard to reflect current standards revision 
[throughout document].   
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  Added the following references to “References” section since they are 

listed in document: 
   ASCLD/LAB-International Supplemental Requirements 
   FBI’s Guide to Determining What is Allowable in the  
    Forensic Index at NDIS 
   FBI’s Hit Disposition Quick Reference flowchart 
   FBI’s Investigations Aided Quick Reference flowchart 
   
  Correct “Minimal” to “minimum” in Table of Contents for QA 

Procedures. 
 
  Change “Leader” to “Manager” [QA Procedures, section 2.2, 2.3, 4.1]. 
 
  Modified name of Training Manual to reflect title of Manual [QA 

Procedures, section 3.2]   
 
  Added name of CSD QP Procedures throughout document. 
 
  Added Yfiler kit reference [QA section 8.2]. 
 
  Added “if applicable” [QA Procedures, section 11.1]. 
 
  Added “and the accreditation requirements of federal law” [QA 

Procedures, section 16.1]. 
 
  Added “as long as it was conducted within the last twelve months” [QA 

Procedures, section 16.3]. 
 
  Added “in the BEAST system (narrative)” [CODIS Hit Verification 

Procedures, section 2.2.D.4]. 
 
  Added reference to half-reaction procedure [DNA IQ Extraction and 

Isolation of DNA Using the Biomek 3000, DNA IQ Extraction and 
Isolation of DNA Using the Biomek FX, Capillary Electrophoresis of DNA 
Using the ABI 3730 DNA Analyzer and Biomek Automated Workstations
  

  Change “should” to “may” in each amplification protocol (section 2.5.D).   
 
  Correct numbering in the half-reaction procedure.   
   
  Add “Manual Setup” to the Table of Contents for Capillary 

Electrophoresis of DNA Using the ABI 3730 DNA Analyzer and Biomek 
Automated Workstations. 

 
  Added Quality Flag “Tab” Settings and “for Each Ladder” to the Table of 

Contents for Analysis and Managements of DNA Data. 
 
  Added language referring to Y-STR analysis in Interpretation Guidelines 

for Offender Database Samples [section 3.4]. 
 
  Added “or Technician” [Quality Control Procedure for Identifiler 

Amplification Kits, section 2.3]. 
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  Add “Forensic Hit” specific Administrative Review form.   
 
  Correct typo on “CODIS Keyboard Search Request Form”.  
 
  Corrections to grammar/spelling throughout document and 

modifications for consistency. 
 
  Incorporate Deviations as follows: 
  QA Procedures, section 6.1 – add requirement to check for order and 

numbering of samples to ensure to duplication or missing numbers. 
 
  Add 9700 Thermal Cycler Calibration Log 0.2mL Dual Block Form to list 

of forms. 
 
  Change volumes of reagents on Biomek 3000 Deck Layout.  
 
  Update CODIS Organizational Chart. 
 
  Maintenance and Calibration of the ABI 3730 DNA Analyzer - change 

criteria for evaluation of spectral calibration to “no more than three 
capillaries may fail and these three cannot be consecutive”. 

 
  Temperature Documentation of General Equipment – modify “analyst” 

to “person” to allow for other personnel trained to record temperatures 
may do so. 

 
  Offender Analysis Worksheets – Add Amplification Method used to the 

Lot Number Worksheet. 
 
  Add “Equipment will be checked (i.e. function verification) or calibrated 

before being placed into service…” for new equipment being placed into 
service [QA Procedures, section 9.0]. 

 
Rev. 4 10-01-2013  Annual Review.   
 
  Add Amplification with Identifiler Half Reaction Procedure 
 

Add forms for 9700 Thermal Cycler Calibration Log 0.2mL Dual Block, 
Forensic Hit Verification Administrative Review Form and Abbreviation 
List. 
 
Update references and Quality Manual titles to reflect changes in most 
recent revision. 
 
Grammatical corrections. 
 
Add Yfiler amplification kits to list of critical reagents.  
 
Add clarification of Indices not uploaded to NDIS. 
 
Add “(or designee)” to Remote Search Request section. 
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Add wording in the HV procedure addressing any partial profiles 
obtained during the verification process will be handled in consultation 
with the Technical Manager for determination of what, if any, 
troubleshooting should be performed as well as documentation 
required in the BEAST narrative. 
 
Add section regarding spinning the plate to remove air bubbles in the 
amplification procedures. 
 
Add “(partial box)” clarification to Biomek 3000 Deck Layout schematics. 
 
Add “Manual Setup” option to Capillary Electrophoresis section. 
 
Add “or Technician” to Quality Testing of Kits section. 
 
Incorporate Deviations as follows: 
Analysis and Management of Data, Create a *.cmf file for CODIS Import, 
2.2.A.3.a – change to “Export File As: CMF 1.0 (.dat). 
 
CODIS Data Entry and Search Procedures, Section 2.7.D Routine Index to 
Index Searches – added moderate stringency, 8 loci, 1 mismatch 
autosearch  
 
Define Start and End dates of analysis in Quality Assurance Procedures, 
8.0 Analytical Procedures section. 
 
CODIS Hit Verification Procedures, 2.1.A.1 Forensic Hit Verifications and 
2.2.1 Offender Hit Verifications – allow CODIS analysts to evaluate 
matches.  
 
Change archival of data from 3730 and Long Term Storage on CD-R to 
electronic storage of data on the CODIS Storage server. 
 
Remove requirement for quarterly download and quarterly defragment 
for 3730.  Defragmentation should be done annually or as needed. 
 
Remove requirement to contact agencies for Hit Verifications.  
 
Add John Doe warrant procedure to CODIS Data Entry and Search 
Procedures, section 2.6 Request and Documentation of CODIS Data 
Entry. 

 
Rev. 5 December 15, 2014 Annual Review.    
  Incorporate Deviations as follows: 
   Add “ND” = “No Data” to the Abbreviation List. 
    
   Add requirement to indicate dropout or partiality of a  
   profile on the CODIS Data Entry Form. 
 
   Add a check box with “Are partial/mixture profiles  
   referenced appropriately per policy?” to the CODIS  
   Offender Hit Verification Administrative Review Form.  
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Deleted section 2.6.B regarding CODIS Notification of Entry 
letters and update section 2.6.A to include the process change 
to the casework analysts holding their DNA report for approval 
until the CODIS profile(s) is/are entered.  

 
Changes all instances of “case file” to “case record” to reflect 
electronic BEAST case records for casework. 
 
Add check box addressing partial/mixture profiles references 
on Hit Verification Administrative Review form.   
 
Add wording in Hit Verification sections to address requirement 
to contact agency heads via telephone regarding hit 
information. 

 
Rev. 6           October 5, 2015  Annual Review. 
     Incorporate Deviations as follows: 
       
   Addition of how to address OL peaks that fall between  
   bins or outside the appropriate locus. [Section 2.2.D.5] 
 
   Change of Hit Verification Procedures Policy section 1.0  
   to include NDIS requirement for resolving matches  
     within 30 business days of match report.  
 
      Change of title of section 2.2.C to include “and  

Biographical Information” and addition of number 3 in this 
section to require the analyst to verify the biographical 
information on the offender record in CoDNA with the 
information available on the State and National criminal history 
reports and the Department of Corrections web page for the 
offender. 
 
Add number 4. to section E. of Reporting Offender Hits in 
CODIS Hit Verification Procedures to address procedure to be 
used if possible sample collection error is identified during the 
hit verification procedure.  
 
Add letter D. to section 16.4 of Quality Manual to address the 
storage of data received from contract laboratories. 
 
Add section 2.1.S and 2.1.T to CODIS Data Entry and Search 
Procedures to allow entry of Y-STR only profiles in CODIS with 
certain eligibility requirements. 

 
      Incorporate Validation of PowerPlex® Fusion on 3500xL  

Genetic Analyzer. 
 
Removal of Biomek FX procedures, related forms, and 
references from CODIS Policy & Procedures due to 
implementation of PowerPlex® Fusion direct amplification kit. 

  
  
 



OSBI CODIS Unit Policy Manual Page 106 of 109 Revision #:  7, Effective Date:  11/01/2015 

CODIS Unit Policy Manual 

 

 

 
 
 
 
 Removed “Dual” from the 9700 Thermal Cycler  
 Calibration Log 0.2mL Block Form reference in the Table  
 of Contents and on the form. 
 
 In Quality Assurance Manual, section 4.2 – modified  
 language in letter D. to reflect NDIS Procedures Section  
 2.6 requirements for successful completion of the FBI  
 sponsored CODIS software training within 6 months of  
 assuming duties and successful completion of the QAS  
 Auditor training within 1 year of assuming duties if not  
 previously attended. 
 
 Added “Multi-Allelic Offender” to Table of Contents of  
 CODIS Data Entry and Search Procedures and added  
 language to letter N. addressing multi-allelic offenders. 
 
 Add language to Forensic Mixture and INC Forensic  
 Mixture sections in CODIS Data Entry and Search  
 Procedures to clarify alleles unambiguously attributed  
 to the victim will not be allowed. 
  
 Modification of Tables 2-6 and addition of Table 7 in  
 CODIS Data Entry and Search Procedures to account for  
 Multi-Allelic Offenders and Y-STR Autosearches. 
 
 Added “if applicable” to the CODIS Hit Verification  
 Procedures, section 2.1.A.1 regarding returns of the  
 Match Detail Report to the CODIS Unit. 
 
 Modified language in CODIS Hit Verification Procedures,  
 section 2.1.A.3 allowing the CODIS analyst responsible  
 for verifying the hit to fill out the Hit Verification  
 Request Form.  Deleted the statement requiring the  
 forwarding of the forms to the CODIS Unit. 
 
 Deleted the statement in CODIS Hit Verification  
 Procedures, section 2.1.B stating that a copy of the  
 forensic hit letter will also be returned with the  
 completed Forensic Hit Verification Request Form to the  
 original casework analyst to be retained in the case  
 record. 
 
 Added “in the BEAST system” to CODIS Hit Verification  
 Procedures, section 2.1.C.1. 
 
 Deleted CODIS Hit Verification Procedures, section  
 2.1.C.2 (“In addition, if possible, a .pdf copy of the hit  
 letter should be attached to the appropriate electronic  
 case record in the BEAST system.”) and renumbered the  
 remainder of the section accordingly. 
  
 Modified language in CODIS Hit Verification Procedures,  
 section 2.2.A.1, 2.2.A.2, 2.2.A.3, and 2.2.A.4 clarifying  
 that a CODIS analyst (or designee) will evaluate matches  
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 and that the casework analyst may be consulted. 
  
 Removed reference to “13 core CODIS loci” throughout  
 document and modified to “core CODIS loci”. 
 
 Modify language in CODIS Hit Verification Procedures,  

section 2.2.E.1 deleting the requirement for a copy of the 
offender hit letter to be forwarded to the original  

 caseworking analyst with the completed Offender Hit  
 Verification Form to be retained in the appropriate case  
 record.  Additional wording added that a .pdf version of  
 the Offender Hit letter, CODIS Match Report, and the  
 Offender Hit Request Form should be attached to the  
 appropriate case record in the BEAST system (CODIS  
 analysts, or designee will do this now).  Same  
 modification for Section 2.2.E.3. 
 
 Change “these” to “required” in CODIS Hit Verification  
 Procedures, section 2.2.F.1. 
 
 Maintenance and Calibration of the Biomek 3000: 
 Changed “is” to “may be” in section 2.0.B.1 regarding  
 repeating the framing of the deck. 
 
 Delete section 2.0.C Framing the Gripper (also deleted  
 from the Table of Contents). 
 
 Temperature Documentation of General Equipment: 
 Remove section 2.2 since the water bath will no longer  
 be in use with the use of the PowerPlex® Fusion Direct  
 Amplification kit. 
 
 Performance Checks on Critical Instrument and  
 Equipment: 
 Section 2.1.A – delete “located in the water baths  
 during the extraction process and the thermometers”  
 since water baths/extraction will not be in use in the  
 CODIS Unit. 
 
 Section 2.9.D – remove the word “extraction” since no  
 extraction will be in use in the CODIS Unit. 
 

Forms for Forensic Hit and Offender Hit Verification Requests: 
Changed “Analyst Requesting Verification” to “Casework 
Analyst” 
 
CODIS Data Entry and Search Procedures, section 2.1.B, 2.1.C, 
2.1.D, and 2.1.E:  Added statement regarding casework analysts 
keeping in mind the reported inclusions/statistical values of 
any potential hits for a specimen and stated that if there would 
be no inclusions or statistical value resulting, then the profile 
should not be entered into the database.   
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Added section for Biomek 3000 setup of 3500xL plate in 
Capillary Electrophoresis Protocol. 

Added definition of reinject plate to section 2.1 of Setup of 
Direct Amplification of DNA from FTA / non-FTA Punches using 
PowerPlex® Fusion Half Reaction. 

Added clarification in CODIS Data Entry and Search Procedures 
for Profile Removal that it is the Casework Analysts’ 
responsibility to notify the customer when a profile is removed 
from CODIS. [2.9.A.3] 

Add language to CODIS Data Entry and Search Procedures 
2.6.A.1 that the Description of Profile Entered should match 
the description of evidence (forensic) or the full name (legal, 
parentage). 

Rev. 7           November 1, 2015 Change Policy Manual formatting and incorporate changes  
necessary based on PowerPlex Fusion implementation  
including modification of 1-2 punches for non-FTA blood cards  
to 1 punch since only 1 punch was validated and add ILS  
override language in Analysis and Management of Data section. 
Format worksheets to PDF, add Thermomixer QC protocol and  
worksheet.  Add Forensic Biology Selective Qualifications  
attachment, updated Orgainzational Chart and Abbreviation 
List, update temperature ranges for fridges and freezers to 
reflect OSBI CSD QP 8.1 deviation issued 10-28-15.
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QUALITY ASSURANCE AUDIT DOCUMENT 
 
 


INTRODUCTION 
 
 
The DNA Identification Act of 1994 required the formation of a panel of distinguished 
professionals, from the public and private sectors, to address issues relevant to forensic 
DNA applications.  This panel, titled the DNA Advisory Board (DAB), first convened in 
1995.  An early mission of the DAB was to develop and implement quality assurance 
standards for use by forensic DNA testing laboratories.  The scope was quickly 
expanded to include forensic DNA databasing laboratories as well.  The DAB fulfilled 
this role, recommending separate documents detailing quality assurance standards for 
both applications.  The "Quality Assurance Standards for Forensic DNA Testing 
Laboratories" and the "Quality Assurance Standards for Convicted Offender DNA 
Databasing Laboratories" were issued by the Director of the Federal Bureau of 
Investigation in October 1998 and April 1999, respectively.  Both documents have 
become benchmarks for assessing the quality practices and performances of DNA 
laboratories throughout the country. When the Federal DNA Advisory Board’s statutory 
term expired, it transferred responsibility for recommending revisions of these Quality 
Assurance Standards to the Scientific Working Group on DNA Analysis Methods 
(SWGDAM). 
 
The DNA Identification Act of 1994 also required that the FBI Laboratory ensure that all 
DNA laboratories that are federally operated, receive federal funds or participate in the 
National DNA Index System (NDIS) demonstrate compliance with the standards issued 
by the FBI.  Typically documentation of a laboratory's compliance with a stated standard 
has been measured through an audit process.  Such audits have been performed by 
forensic scientists, either internal or external to the laboratory, and serve to identify 
compliance with established standards. 
 
Since the issuance of the original Quality Assurance Standards (QAS), the lack of a 
defined, uniform interpretation guide for such standards presented a potential problem 
between laboratories and auditors attempting to determine levels of compliance.  In an 
effort to satisfy the responsibilities assigned through the DNA Identification Act and 
attempt to minimize interpretation variability, the FBI Laboratory developed an audit 
document for assessing compliance with the required standards of both documents.  
Recognizing the broad application of such an undertaking, the FBI Laboratory solicited 
input from multiple forensic DNA laboratories when developing the original Audit 
Document.  This input included collaboration with members from two prominent 
international inspection/accreditation entities, the American Society of Crime Laboratory 
Directors/ Laboratory Accreditation Board (ASCLD/LAB) and the National Forensic 
Science Technology Center (NFSTC)1. To this end, this Audit Document was created by 
                                                 
1 The National Forensic Science Technology Center (NFSTC) does not provide accreditation services.  The two 
approved accrediting agencies for NDIS participation purposes are: the American Society of Crime laboratory 
Directors/Laboratory Accreditation Board (ASCLD/LAB) and Forensic Quality Services (FQS). 
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the FBI Laboratory with the input, guidance and consensus from the above-mentioned 
groups.  
 
The Audit Document defines and interprets each standard, with added discussion points 
clarifying the criteria necessary for compliance. Additionally, the document is structured 
such that criteria, which overlap between the FBI issued standards and the 
corresponding ASCLD/LAB elements, share a consistent interpretative view. 
 
Effective with the July 2009 Audit Documents and for audits conducted in accordance 
with the Quality Assurance Standards effective July 1, 2009, separate Audit Documents 
will be used for forensic and databasing laboratories.  If a laboratory performs both 
functions, each Audit Document must be completed and submitted to the laboratory at 
the conclusion of the audit process. 


 
The rating system for assessing the laboratory with respect to each standard contains 
the choices of "Yes," "No" or "Not Applicable (N/A)." As indicated earlier, discussion 
sections follow standards, as appropriate, and serve to clarify the interpretation 
necessary for compliance.  A comment section is also provided following the discussion 
areas, affording auditors the opportunity to reference information that may have value in 
the audit process (such as listing the reason for a "No" or "N/A").  In Appendix A, the 
findings associated with the audit will be detailed and summarized by the auditor, with 
an area available for response to such findings by the laboratory.  Notes or comments, 
including observations and recommendations are better suited to be mentioned during 
the exit briefing with laboratory personnel or in a separate letter/memorandum to the 
laboratory so that these comments are not confused with comments relating to a 
Finding or an explanation of why a particular standard is not applicable. 
 
The revised discussions are not to be applied retroactively and will take effect 
September 1, 2011. 
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Instructions to Audit Team Leaders and Auditors 
 


Thank you for participating in this important process intended to evaluate compliance 
with minimum standards for a quality program for performing DNA databasing analysis.   
 
In a departure from the practices for completion of an audit under the original Quality 
Assurance Standards where the FBI Audit Document covered both forensic and 
databasing laboratories, for audits conducted in accordance with the Quality Assurance 
Standards effective July 1, 2009, separate Audit Documents will be used for forensic 
and databasing laboratories.  If a laboratory performs both functions, each Audit 
Document must be completed and submitted to the laboratory at the conclusion of the 
audit process. 


 
Once an external audit has been scheduled, the audit team leader should provide the 
laboratory being audited with the Checklist contained on the following pages and a 
request to provide this information as soon as possible. The audit team leader shall also 
request a certification (contained in Appendix C) from each auditor on the team prior to 
the beginning of the audit. The audit team leader shall review the checklist completed 
by the laboratory to ensure that the audit team contains the appropriate number of 
members to audit the laboratory and that the team members possess the necessary 
expertise required to audit that laboratory. An auditor or his or her employer who has a 
contractual relationship (exclusive of audits) with the laboratory being audited shall 
disclose this fact and recuse himself or herself from performing the audit.  The audit 
team leader shall review the auditors’ certifications for any potential conflicts of interest.  


 
Prior to the commencement of the audit, please provide the laboratory with a copy of 
the auditor’s certification for each auditor participating in the audit.    
 
As a general rule, compliance with a standard is assessed through a review of the 
laboratory’s documentation and interviews with laboratory staff.  Documents may be in 
hard copy, electronic or a combination of both formats. Certificates of qualifications shall 
not be considered documentation of compliance with these Standards.  Laboratory 
personnel’s compliance with these standards shall be documented by the auditor(s) in 
Appendix D.  A review of database analyses for the laboratory shall include a 
representative number of sample sets randomly selected for each analyst.  As 
appropriate, a minimum of three to five sample sets per analyst should be reviewed. 
 
 When conducting an audit, please keep in mind the following general guidelines: 
 


• Potential issues concerning compliance should be directed to the laboratory’s 
designated points of contact. 


   
• Comments on the laboratory’s operations should be reserved for the audit 


document if a “No” or “N/A” is marked and/or the exit interview with laboratory 
management; comments should not be made to laboratory staff.  
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• Contested or contentious issues should be brought to the attention of your audit 
team leader for follow-up, as necessary. 


 
As a general rule,  
 


• Issues deemed minor by the audit team that are addressed during the course of 
an audit (for example: date or position revisions of a laboratory’s organizational 
chart) may be determined by the auditor to satisfy a noncompliance so that a 
“Yes” is marked for that Standard. 
 


• Comments should not be included for Standards marked “Yes”. 
 


• Comments shall be included for Standards marked “No” or “N/A”.   
 


o For a Standard marked “No”, the comment shall describe the 
noncompliance with sufficient detail so that the laboratory can develop an 
appropriate corrective action for compliance.  
 


o For a Standard marked “N/A”, the comment shall describe why that 
Standard is not applicable to that laboratory. 


 
Questions concerning this Audit Document or a specific Standard should be directed to 
the FBI’s Combined DNA Index System (CODIS) Unit. 


 
After the audit is completed, the audit team leader or auditor(s) briefs DNA laboratory 
management and the DNA technical leader regarding the results. This briefing should 
verbally detail specific findings (noncompliances) and observations (general comments 
and/or recommendations), as well as recognize commendable performances. The 
written report should be prepared by the audit team leader and/or auditor(s) and sent to 
the laboratory within 30 days of the audit. The Audit Document Report consists of the 
completed Audit Document Checklist, with any areas of noncompliance listed under the 
Findings Section of Appendix A. All findings must be clearly identified and referenced to 
the appropriate standard.  
 
Recommendations must not be included in the Audit Document Report. Notes or 
comments, including observations and recommendations are better suited to be 
mentioned during the exit briefing with laboratory personnel or in a separate 
letter/memorandum to the laboratory so that these comments are not confused 
with comments relating to a Finding or an explanation of why a particular 
standard is not applicable. 
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Checklist of General Laboratory Information 


1. Name of Laboratory:       


2. Federal  / State  / Regional  / County  / Local  / Other:       
 
 


 Laboratory (Choose one)  


3. Approximate Population Size Served:       


4. Uses a Contract Laboratory:  Yes  / No     
 Name of Contract Laboratory(ies):       


5. NDIS Participant:  Yes  / No    
 


6. Applying for NDIS Participation:  Yes  / No  / NA   (Choose one)  


7. Technologies Used: (Choose those that apply)  
 STRs  
 YSTRs  
 MtDNA  
 Other:  


8. Number of staff:  
 DNA analysts: Staff:                                                  Contract employees:       
 DNA trainees: Staff:                                                  Contract employees:       
 DNA technicians: Staff:                                             Contract employees:       
 Laboratory support personnel: Staff:                         Contract employees:       
 DNA technical leader:       
 On site:  Yes  /  No   
 CODIS administrator:       


9. Last audit conducted on:       
 External  / Internal Audit  (Choose one)  


 
Audit Document Discussion Used (Revision 
Date):       


10. Uses an expert system:  Yes  / No   
 
 


Name & Version of Expert System, Test Kit, 
Instrument and version of Data Collection        


 
11. 


 
Does the database laboratory process casework 
known reference samples?  Yes  / No    
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Standard 1. Scope  


These Standards describe the quality assurance requirements that laboratories performing DNA 
testing on database, known or casework reference samples for inclusion, as appropriate, in the 
Combined DNA Index System (CODIS) shall follow to ensure the quality and integrity of the 
data generated by the laboratory. These Standards also apply to vendor laboratories that perform 
DNA testing on database, known or casework reference samples in accordance with Standard 17.  
These Standards do not preclude the participation of a laboratory, by itself or in collaboration 
with others, in research and development, on procedures that have not yet been validated. 


Standard 2. Definitions  


As used in these Standards, the following terms shall have the meanings specified:  


Accredited laboratory is a DNA laboratory that has received formal recognition that it meets or exceeds 
a list of standards, including the FBI Director’s Quality Assurance Standards, to perform specific tests, by 
a nonprofit professional association of persons actively involved in forensic science that is nationally 
recognized within the forensic science community in accordance with the provisions of the Federal DNA 
Identification Act (42 U.S.C. §14132) or subsequent laws. 


Accuracy is the degree of conformity of a measured quantity to its actual (true) value.  


Administrative review is an evaluation of the report and/or supporting documentation for consistency 
with laboratory policies and for editorial correctness.  


Analyst (or equivalent role, position, or title as designated by the Laboratory Director) is an employee or 
contract employee that has successfully completed the laboratory’s training requirements for database, 
known or casework reference sample analysis, passed a competency test, and has entered into a 
proficiency testing program according to these Standards. This individual conducts and/or directs the 
analysis of database, known or casework reference samples and interprets the resulting data from these 
samples. 


Analytical documentation is the documentation of procedures, standards, controls and instruments 
used, observations made, results of tests performed, charts, graphs, photos and other documentation 
generated which are used to support the analyst’s conclusions. 


Analytical procedure is an orderly step-by-step process designed to ensure operational uniformity and 
to minimize analytical drift.  


Annual is once per calendar year. 


Audit is an inspection used to evaluate, confirm, or verify activity related to quality.  


Biochemistry is the study of the nature of biologically important molecules in living systems, DNA 
replication and protein synthesis, and the quantitative and qualitative aspects of cellular metabolism. 


Calibration is the set of operations which establish, under specified conditions, the relationship between 
values indicated by a measuring instrument or measuring system, or values represented by a material, 
and the corresponding known values of a measurement.  
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Casework reference sample is biological material obtained from a known individual and collected for 
purposes of comparison to forensic samples. 


CODIS is the COmbined DNA Index System administered by the FBI.  CODIS links DNA evidence 
obtained from crime scenes, thereby identifying serial criminals.  CODIS also compares crime scene 
evidence to DNA profiles obtained from offenders, thereby providing investigators with the identity of the 
putative perpetrator. In addition, CODIS contains profiles from missing persons, unidentified human 
remains and relatives of missing persons.  There are three levels of CODIS: the Local DNA Index System 
(LDIS), used by individual laboratories; the State DNA Index System (SDIS), used at the state level to 
serve as a state’s DNA database containing DNA profiles from LDIS labs; and the National DNA Index 
System (NDIS), managed by the FBI as the nation’s DNA database containing all DNA profiles uploaded 
by participating states. 


CODIS administrator (or equivalent role, position, or title as designated by the Laboratory Director) is an 
employee of the laboratory responsible for administration and security of the laboratory’s CODIS at a 
laboratory that owns the database and/or known samples.  


Competency test(s) is a written, oral and/or practical test or series of tests designed to establish that an 
individual has demonstrated achievement of technical skills and met minimum standards of knowledge 
necessary to perform database DNA analysis. 


Competency is the demonstration of technical skills and knowledge necessary to perform database DNA 
analysis successfully. 


Contamination is the unintentional introduction of exogenous DNA into a DNA sample or PCR reaction. 


Continuing education is an educational activity (such as a class, lecture series, conference, seminar, or 
short course) that is offered by a recognized organization or individual that brings a participant up to date 
in his/her relevant area of knowledge.  


Contract employee is an individual that provides DNA typing and/or analytical support services to the 
NDIS participating laboratory.  The person performing these services must meet the relevant 
qualifications for the equivalent position in the NDIS participating laboratory.  A contract employee cannot 
serve as CODIS Administrator or technical leader and cannot be counted as a full-time qualified DNA 
analyst for purposes of satisfying the definition of a laboratory.  Employment of a contract employee by 
multiple NDIS participating and/or vendor laboratories shall be disclosed and shall only be permitted 
subject to approval by the technical leader of the NDIS participating laboratory for which the contract 
employee is performing DNA typing and/or analytical services.   


Coursework is an academic class officially recognized and taught through a college or university 
program in which the participating student successfully completed and received one or more credit hours 
for the class. 


Critical equipment or instruments are those requiring calibration or a performance check prior to use 
and periodically thereafter. 


Critical reagents are determined by empirical studies or routine practice to require testing on established 
samples before use on database or known samples.  


Database or databasing refers to the DNA analysis of database samples for entry into CODIS and, if 
eligible, for upload to the National DNA Index System (NDIS).  
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Database sample is a sample obtained from an individual who is legally required to provide a DNA 
sample for databasing purposes and whose identity is established at the time of collection of the sample. 


Developmental validation is the acquisition of test data and determination of conditions and limitations 
of a new or novel DNA methodology for use on database and known samples.  


DNA record is a database record that includes the DNA profile as well as data required to manage and 
operate NDIS; i.e., the Originating Agency Identifier which serves to identify the submitting agency; the 
Specimen Identification Number; and DNA personnel associated with the DNA profile analyses. 


DNA type (also known as a DNA profile) is the genetic constitution of an individual at defined locations 
(also known as loci) in the DNA.  A DNA type derived from nuclear DNA typically consists of one or two 
alleles at several loci (e.g., short tandem repeat loci).  The DNA type derived from mitochondrial DNA is 
described in relation to the revised Cambridge Reference Sequence (Nature Genetics 1999, 23, 147).  


Employee is a person: (1) in the service of the applicable federal, state or local government, subject to 
the terms, conditions and rules of federal/state/local employment and eligible for the federal/state/local 
benefits of service; or (2) formerly in the service of a federal, state or local government who returns to 
service in that agency on a part-time or temporary basis.  For purposes of a vendor laboratory, an 
employee is a person in the service of a vendor laboratory and subject to the applicable terms, conditions 
and rules of employment of the vendor laboratory. 


Expert System is a software program or set of software programs that interprets the data generated from 
a DNA analysis instrument platform in accordance with laboratory defined quality assurance rules and 
accurately identifies the data that does and does not satisfy such rules. 


FBI is the Federal Bureau of Investigation, the Federal agency authorized by the DNA Identification Act of 
1994 to issue quality assurance standards governing forensic testing and DNA databasing laboratories 
and to establish and administer the National DNA Index System (NDIS). 


Genetics is the study of inherited traits, genotype/phenotype relationships, and population/species 
differences in allele and genotype frequencies. 


Guidelines are a set of general principles used to provide direction and parameters for decision making. 


Integral component is that portion of an academic course that is so significant and necessary to the 
understanding of the subject matter as a whole, that the course would be considered incomplete without 
it. 


Internal validation is the accumulation of test data within the laboratory to demonstrate that established 
methods and procedures perform as expected in the laboratory.  


Known sample is biological material whose identity or type is established. An example of a known 
sample is a sample contributed by the close biological relative of a missing person. 


Laboratory is a facility: (1) employing at least two full time employees who are qualified DNA analysts; 
and (2) having and maintaining the capability to perform the DNA analysis on database and/or known 
samples at that facility.   


Laboratory support personnel (or equivalent role, position, or title as designated by the Laboratory 
Director) are employees or contract employees who perform laboratory duties exclusive of analytical 
techniques on database and/or known samples.  
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LDIS is the Local DNA Index System; please see definition of CODIS. 


Methodology is used to describe the analytical processes and procedures used to support a DNA typing 
technology: for example, extraction methods (manual vs. automated); quantitation methods (slot blot, 
fluorometry, real-time); typing test kit; and platform (capillary electrophoresis, real-time gel and end-point 
gel systems). 


Molecular biology is the study of the theories, methods, and techniques used in the study and analysis 
of gene structure, organization, and function. 


Multilaboratory system is used to describe an organization that has more than one laboratory 
performing database DNA analysis. 


Multiplex system is a test providing for simultaneous amplification of multiple loci that is either prepared 
commercially or by a laboratory. 


Negative amplification control is used to detect DNA contamination of the amplification reagents.  This 
control consists of only amplification reagents without the addition of template DNA.   


NDIS is the National DNA Index System.  NDIS is one component of CODIS – the national and highest 
level index containing the DNA records contributed from participating federal, state and local laboratories.   


NIST is the National Institute of Standards and Technology.  


Offender is an individual who is required by statute to submit a sample for DNA analysis and databasing. 
The term “offender” includes individuals who are convicted of or arrested for a crime or juveniles 
adjudicated delinquent for an offense and required by state or federal law to provide a DNA sample for 
analysis and databasing.  


On-site visit is a scheduled or unscheduled visit to the vendor laboratory work site by one or more 
representatives of an NDIS participating laboratory who is (are) a qualified or previously qualified DNA 
analyst(s) in the technology, platform and typing amplification test kit used to generate the DNA data, or 
designated FBI employee(s), to assess and document the vendor laboratory’s ability to perform analysis 
on outsourced database, known or casework reference samples. 


Outsourcing is the utilization of a vendor laboratory to provide DNA services in which the NDIS 
participating laboratory takes or retains ownership of the DNA data for entry into CODIS, when applicable. 
Outsourcing does not require the existence of a contractual agreement or the exchange of funds. 


Ownership occurs when any of the following criteria are applicable: 


(1) the originating laboratory will use any samples, extracts or any materials from the 
vendor laboratory for the purposes of database testing (i.e. a vendor laboratory 
prepares an extract that will be analyzed by the originating laboratory); 


(2) the originating laboratory will interpret the data generated by the vendor laboratory; 
(3) the originating laboratory will issue a report on the results of the analysis; or  
(4) the originating laboratory will enter or search a DNA profile in CODIS from data 


generated by the vendor laboratory. 


Performance check is a quality assurance measure to assess the functionality of laboratory instruments 
and equipment that affect the accuracy and/or validity of database, known or casework reference sample 
analysis. 
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Platform is the type of analytical system utilized to generate DNA profiles such as capillary 
electrophoresis, real-time gel, and end-point gel instruments or systems. 


Polymerase Chain Reaction (PCR) is an enzymatic process by which a specific region of DNA is 
replicated during repetitive cycles which consist of the following: 


(1) denaturation of the template;  
(2) annealing of primers to complementary sequences at an empirically determined temperature and;  
(3) extension of the bound primers by a DNA polymerase. 


Positive amplification control is an analytical control sample that is used to determine if the PCR 
performed properly.  This control consists of the amplification reagents and a known DNA sample.  


Precision characterizes the degree of mutual agreement among a series of individual measurements, 
values and/or results. 


Preferential amplification is the unequal sampling of the two alleles present in a heterozygous locus 
primarily due to stochastic (random) fluctuation arising when only a few DNA molecules are used to 
initiate the polymerase chain reaction.  


Procedure (protocol, SOP or other equivalent) is an established practice to be followed in performing a 
specified task or under specific circumstances. 


Proficiency testing is a quality assurance measure used to monitor performance and identify areas in 
which improvement may be needed. Proficiency tests may be classified as: 


(1) An internal proficiency test, which is produced by the agency undergoing the test. 
(2) An external proficiency test, which may be open or blind, is a test obtained from an approved 
proficiency test provider. 


Qualified auditor is a current or previously qualified DNA analyst who has successfully completed the 
FBI DNA Auditor’s training course. 


Quality system is the organizational structure, responsibilities, procedures, processes and resources for 
implementing quality management.  


Quantitative PCR is a method of determining the concentration of DNA in a sample by use of the 
polymerase chain reaction. 


Reagent blank control is an analytical control sample that contains no template DNA and is used to 
monitor contamination from extraction to final fragment or sequence analysis. This control is treated the 
same as, and parallel to, the database, known or casework reference samples being analyzed.  


Reference material (certified or standard) is a material for which values are certified by a technically 
valid procedure and accompanied by, or traceable to, a certificate or other documentation that is issued 
by a certifying body. 


Reproducibility is the ability to obtain the same result when the test or experiment is repeated. 


Review is an evaluation of documentation to check for consistency, accuracy, and completeness.  


SDIS is the State DNA Index System; please see definition of CODIS. 







 


 
Effective September 1, 2011                    13 of 98 pages      


Second agency is an entity or organization external to and independent of the laboratory. 


Semiannual is used to describe an event that takes place two times during one calendar year, with the 
first event taking place in the first six months of that year and the second event taking place in the second 
six months of that year and where the interval between the two events is at least four months and not 
more than eight months. 


Service is the performance of those adjustments or procedures specified which are to be performed by 
the user, manufacturer or other service personnel in order to ensure the intended performance of 
instruments and equipment. 


State CODIS administrator is the CODIS Administrator who serves as the central point of contact for a 
State with the NDIS Custodian and is responsible for ensuring other participating laboratories in that State 
comply with the terms and conditions for participation in the National DNA Index System. 


Technical leader (or equivalent role, position, or title as designated by the Laboratory Director) is an 
employee who is accountable for the technical operations of the laboratory and who is authorized to stop 
or suspend laboratory operations.  


Technical review is an evaluation of reports, notes, data, and other documents to ensure there is an 
appropriate and sufficient basis for the scientific conclusions. 


Technical reviewer is an employee or contract employee who is a current or previously qualified analyst 
in the methodology being reviewed that performs a technical review of analytical results and is not an 
author of the applicable report.  


Technician (or equivalent role, position, or title as designated by the Laboratory Director) is an employee 
or contract employee who performs analytical techniques on database, known or casework reference 
samples under the supervision of a qualified analyst. Technicians do not interpret data, reach conclusions 
on typing results, or prepare final reports. 


Technology is used to describe the type of DNA analysis performed in the laboratory, such as RFLP, 
STR, YSTR or mitochondrial DNA. 


Test kit is a pre-assembled set of reagents that allows the user to conduct a specific DNA extraction, 
quantitation or amplification. 


Traceability is the property of a result of a measurement whereby it can be related to appropriate 
standards, generally international or national standards, through an unbroken chain of comparisons.  


Underlying scientific principle is a rule concerning a natural phenomenon or function that is a part of 
the basis used to proceed to more detailed scientific functions. 


Validation is a process by which a procedure is evaluated to determine its efficacy and reliability for DNA 
database analysis and includes the following: 


(1) Developmental validation is the acquisition of test data and determination of conditions and limitations 
of a new or novel DNA methodology for use on database, known or casework reference samples.  
(2) Internal validation is an accumulation of test data within the laboratory to demonstrate that established 
methods and procedures perform as expected in the laboratory.  


Vendor laboratory is a government or private laboratory that provides DNA analysis services to another 
laboratory or agency and does not take ownership of the DNA data for purposes of entry into CODIS. 
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Work product is the material that is generated as a function of analysis, which may include extracts, 
amplified product and amplification tubes or plates as defined by the laboratory. 
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Standard 3.  Quality Assurance Program 
 
  Yes No N/A 


3.1 For the DNA laboratory’s quality assurance program:    


 a.  Does the DNA laboratory have an established and 
maintained documented quality system that is 
appropriate to the testing activities?   


   


 b.  Is the quality system equivalent to or more stringent 
than what is required by these Standards?  


 
 


 
 


 
 


 
Discussion 
 
To successfully satisfy Standard 3.1, compliance must be demonstrated with all of the 
subcategories of Standard 3.1.1.  
 
A laboratory must have and follow a documented quality system. 


A quality system is the organizational structure, responsibilities, procedures, 
processes, and resources for implementing quality management.  This system must be 
appropriate to the testing activities performed by the laboratory.  Various approaches 
may be used to demonstrate how a laboratory may accomplish this, as long as the 
system is clearly defined.  A laboratory may have any of the following: (1) a system-
wide quality manual; (2) multiple manuals that address individual elements of the quality 
system; or (3) a unit-specific quality manual that may reference the elements that are 
not contained within its unit’s quality manual, but are contained within the system-wide 
manual.  A laboratory may choose the format in which it maintains its quality system, as 
long as it is on-site and readily available to DNA personnel.  


 A laboratory’s quality manual must be equivalent to or more stringent than the “Quality 
Assurance Standards (QAS) for DNA Databasing Laboratories.” If a laboratory has 
requirements more stringent than the QAS, it must be audited to the more stringent 
requirements. For example, if a laboratory is in compliance with these standards, but is 
not adhering to its own more stringent requirements, a “No” shall be marked. 
 
Comment 
      


 
 
 
  Yes No N/A 
3.1.1 Is the quality system documented in a manual that 


includes or references the following elements: 
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 3.1.1.1    Goals and objectives? 
 


 
 


 
 


 
 3.1.1.2    Organization and management? 


 
 


 
 


 
 


 3.1.1.3    Personnel? 
 


 
 


 
 


 
 3.1.1.4    Facilities? 


 
 


 
 


 
 


 3.1.1.5    Sample control? 
 


 
 


 
 


 
 3.1.1.6    Validation? 


 
 


 
 


 
 


 3.1.1.7    Analytical procedures? 
 


 
 


 
 


 
 3.1.1.8    Equipment calibration and maintenance? 


 
 


 
 


 
 


 3.1.1.9    Documentation/Reports? 
 


 
 


 
 


 
 3.1.1.10  Review? 


 
 


 
 


 
 


 3.1.1.11  Proficiency testing? 
 


 
 


 
 


 
 3.1.1.12  Corrective action? 


 
 


 
 


 
 


 3.1.1.13  Audits? 
 


 
 


 
 


 
 3.1.1.14  Safety? 


 
 


 
 


 
 


 3.1.1.15  Outsourcing? 
 


 
 


 
 


 
 
Discussion  
 
Standards 3.1.1.1 through 3.1.1.15 are elements of the quality system that a laboratory 
must ensure are documented or referenced in a quality manual(s). The laboratory may 
rely on laboratory-wide policies, procedures, and guidelines that address such 
elements, but must ensure that the laboratory references them.  A laboratory must 
remember that any document referenced within the quality manual must be available 
on-site.  The following are the elements as defined by 3.1.1.1 through 3.1.1.15 and what 
should be addressed within each of those elements.  Further requirements for each 
element will be found within the corresponding standard.  
 


• Goals and objectives must define, establish, or reference the goals and objectives for 
the laboratory.   


 
• Organization and management must define, establish, or reference the organization 


and management structure of the laboratory, the interrelationship of the various DNA 
positions, as well as the responsibilities of personnel.  


 
• Personnel must define, establish, or reference the training and qualifications required 


for each position within the laboratory and describe the continuing education program for 
the laboratory.  
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• Facilities must define, establish, or reference the laboratory’s practices or procedures 


for laboratory security and its approach for maintaining the integrity of DNA analyses. 
 


• Sample control must define, establish, or reference the laboratory’s procedures for 
handling and preserving database, known and/or casework reference samples as well 
as the laboratory’s definitions for what constitutes work product and evidence (if the 
database laboratory processes evidence).  


 
• Validation must define, establish, or reference the practices and procedures for 


implementing new methods used by the laboratory and the process for incorporating 
those new procedures.  


 
• Analytical procedures must define, establish, or reference the use of current and 


approved standard operating procedures for validated methods.  
 


• Equipment calibration and maintenance must define, establish, or reference the 
laboratory’s program for conducting performance checks and calibrations of equipment 
and instruments and the laboratory must maintain a list of its critical instruments and/or 
equipment.  


 
• Documentation/Reports must define, establish, or reference written procedures for 


taking and maintaining records and documentation for database, known or casework 
reference samples, and its policy for describing how the laboratory maintains 
confidentiality and privacy when applicable to reports, files, and DNA records and 
databases.  


 
• Review must define, establish, or reference how the laboratory performs its technical 


and administrative review of all data, the qualifications of personnel who perform 
reviews, review procedures associated with the upload of DNA data, as well as include a 
documented program for the annual testimony monitoring of its analysts.  


 
• Proficiency testing must define, establish, or reference the laboratory’s program for 


administering external proficiency tests to DNA personnel to the full extent in which they 
participate in database analysis.  
 


• Corrective action must define, establish, or reference the laboratory’s process for 
corrective action in database analysis and proficiency testing.  


 
• Audits must define, establish, or reference the laboratory’s program for participation in 


internal and external DNA audits.  
 


• Safety must define, establish, or reference the laboratory’s safety program.  
 


• Outsourcing must define, establish, or reference the laboratory’s procedures for 
outsourcing samples and ensuring the integrity of those samples.  Laboratories shall 
address this element, regardless of whether or not the laboratory outsources. For 
example, outsourcing may be referenced in the quality manual as “Not Applicable or NA” 
if the laboratory does not outsource any analyses. 
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Comment 
      
 
 
 
  Yes No N/A 


3.2 Does the laboratory maintain and follow a procedure 
regarding document retention that specifically addresses: 


 
 


 
 


 
 


 a.  Proficiency tests?     Yes  No     


 b.  Analytical Results? Yes  No     


 c.  Sample receipt and processing 
records? Yes  No     


 d.  Sample retention? Yes  No     


 e.  Hit confirmation? Yes  No     


 f.  Corrective action? Yes  No     


 g.  Audits? Yes  No     


 h.  Training records? Yes  No     


 i.  Continuing education? Yes  No     


 j.  Court testimony monitoring? Yes  No     


 
Discussion  
 
To successfully satisfy Standard 3.2, compliance must be demonstrated with all of the 
subcategories of Standard 3.2 (a-j). 
 
The laboratory may address document retention through a single policy or a 
combination of several policies.  However, document retention regarding each of the 
above-listed documents must be addressed.   
 
Comment 
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  Yes No N/A 
3.3 Is the quality system as applicable to DNA reviewed 


annually (calendar year) independent of the audit required 
by Standard 15, and is the review performed under the 
direction and documented approval of the technical 
leader?  


 
 


 
 


 
 


 
Discussion  


The laboratory must demonstrate that an annual review of its quality system is 
performed under the direction and documented approval of its technical leader. This 
review must include the review of the quality manual, training manual, and procedures 
used by the laboratory and must be independent of the required annual audit.  Annual 
review reports may identify areas in need of attention and provide the basis for changes 
to the quality system.  Such changes may include new or improved quality-control 
activities for monitoring the quality of the laboratory work product.  Additionally, 
significant modifications to DNA testing, such as the incorporation of a new technology 
(technology is used to describe the type of forensic DNA analysis performed in the 
laboratory, such as RFLP, STR, YSTR, or mitochondrial DNA), may necessitate 
reviewing or updating the quality system.  


An annual review of the quality system is important for ensuring that measures are 
being taken by the laboratory to continually provide the highest quality of service. 
 
This review must be independent of the audit requirement as stated in Standard 15.  
 
Comment 
      
 
 
 
Standard 4.  Organization and Management 
 
  Yes No N/A 


4.1 Does the laboratory have: 
 


 
 


 
 


 


 4.1.1  A managerial staff with the authority and resources 
needed to discharge its duties and meet the 
requirements of the Standards in this document? 


 
 


 
 


 
 


 4.1.2  A technical leader who is accountable for the          
technical operations?     
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 a.  Have at least one technical leader in a multi -
laboratory system? 


 
 


 
 


 
 


 4.1.3  A CODIS administrator who is accountable for 
CODIS on-site at each individual laboratory facility 
using CODIS? 


 
 


 
 


 
 


 4.1.4  At least two full-time employees who are qualified 
DNA analysts? 


 
 


 
 


 
 


 4.1.5  Documentation that specifies the responsibility,          
authority, and interrelation of all personnel who 
manage, perform, or verify work affecting the validity 
of the DNA analysis? 


 
 


 
 


 
 


 4.1.6  A documented contingency plan that is approved  
by laboratory management if the technical leader 
position is vacated? 


 
 


 
 


 
 


 
Discussion 


Laboratory is a facility: (1) employing at least two full time employees who are qualified 
DNA analysts; and (2) having and maintaining the capability to perform the DNA 
analysis on database and/or known samples at that facility.   


To successfully satisfy Standard 4.1, compliance must be demonstrated with all of the 
subcategories of Standard 4.1. 
 
As a tool in the evaluation of the management standards, laboratories must maintain a 
current organizational chart.  The organizational chart may reference specific personnel 
by name with their specific position assignments (e.g., technical leader, CODIS 
administrator), or the organizational chart may reference the specific position 
assignments.  If the organizational chart references the specific position assignments, it 
must be augmented with the job description for the member of the laboratory assigned 
to the specific position.  Job descriptions must be current and available for all laboratory 
personnel, accurately defining the technical and/or administrative responsibilities 
associated with each position (see Standard 5 - Personnel).  
  
The role of a technical leader does not preclude, for example, the existence of 
additional program or technical leaders, each of whom may be assigned a subset of 
clearly defined duties (e.g., training program manager, quality assurance program 
manager).  However, a single DNA technical leader, as defined in the laboratory’s 
organizational chart, will retain the ultimate DNA-related authority and oversight 
responsibility.  Standard 5.2.3.1 and its subcategories must be satisfied in order to 
demonstrate that the technical leader is accountable for the technical operations.   
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Standard 5.3.5 must be satisfied in order to demonstrate that the CODIS administrator 
is accountable for CODIS operations on-site at each individual laboratory facility using 
CODIS.    
 
If the same individual performs the CODIS administrator duties for both casework and 
database, it shall be noted on the organizational chart and/or job description and this 
individual shall meet the minimum standard requirements for the casework CODIS 
administrator found in the Quality Assurance Standards for Forensic DNA Testing 
Laboratories. 
 
Standards 5.4 and 5.4.1 and its subcategories must be satisfied in order to demonstrate 
that the DNA analysts are full-time employees and are qualified.  Contract employees 
cannot be counted when determining if a laboratory satisfies the two full-time employee 
requirement of Standard 4.1.4. 
 
The laboratory must have a documented contingency plan in place, approved by 
laboratory management, for a vacancy in the technical leader position. This plan may be 
a single policy or a combination of several policies.  A contingency plan should include 
or address the appropriate notifications naming an individual who may serve in this 
position, the time period that individual may serve, and how the laboratory will proceed if 
no one is qualified. 
 
Comment 
      
 
 
 
Standard 5.  Personnel 
 
  Yes No N/A 
5.1 Do laboratory personnel have the education, training, and 


experience commensurate with the examination and 
testimony provided? 


 
 


 
 


 
 


 
Discussion 
 
To successfully satisfy Standard 5.1, compliance must be demonstrated with all of the 
subcategories of Standard 5.  
 
A list of the individuals in compliance with Standard 5.1 and the position with which they 
are in compliance will be incorporated by the auditor into Appendix D.  Appendix D shall 
be completed by auditors conducting external QAS audits.  The credentials for those 
individuals found to be in compliance with Standard 5.1 after two successive external 
audits are not required to be reviewed in subsequent audits. However, this in no way 







 


 
Effective September 1, 2011                    22 of 98 pages      


prohibits the auditor from performing such additional reviews as that auditor(s) may 
deem appropriate or necessary. 
 
Comment 
      
 
 
 
  Yes No N/A 
5.1.1 Does the laboratory have written job descriptions for all 


personnel to include responsibilities, duties, and skills? 


 
 


 
 


 
 


 
Discussion 
 
Written job descriptions that are augmented by other documentation that includes 
responsibilities, duties, and skills are acceptable.  
 
Comment 
      
 
 
 
  Yes No N/A 
5.1.2 Does the laboratory have a documented training 


program for qualifying all analyst(s) and technician(s)?  


 
 


 
 


 
 


5.1.2.1 Does the training program contain at a minimum the 
following components:  


 
 


 
 


 
 


 a.  A training manual that covers all applicable DNA 
analytical procedures that the analyst/technician 
will perform? 


 
 


 
 


 
 


 b.  Practical exercises that include the DNA 
methodologies used in the laboratory’s database 
program? 


 
 


 
 


 
 


 5.1.2.1.1 If the databasing laboratory is processing 
known or casework reference sample(s) as evidence, 
does the laboratory’s training program also include 
evidence handling and courtroom testimony? 
 


 
 


 
 


 
 


5.1.2.2 Does the laboratory’s training program teach and 
assess the technical skills and knowledge required to 
perform DNA analysis and include, at a minimum, the 
following? 


 
 


 
 


 
 







 


 
Effective September 1, 2011                    23 of 98 pages      


 5.1.2.2.1  Does the training program require the 
documentation of the successful completion 
of a competency test(s)? 


 
 


 
 


 
 


 5.1.2.2.2  For an analyst or technician with previous 
forensic or DNA database experience:  


 
 


 
 


 
 


 a.  Did the technical leader assess and 
document the adequacy of the previous 
training of the analyst and/or technician? 


 
 


 
 


 
 


 b.  Did the analyst and/or technician 
complete a modified training program 
that was assessed and documented by 
the technical leader?   


 
 


 
 


 
 


 5.1.2.2.3  Prior to participating in independent 
database analysis did all analysts and 
technicians, regardless of previous 
experience, successfully complete a 
competency test(s) covering the routine 
DNA methodologies to be used? 


 
 


 
 


 
 


 
Discussion  


A laboratory’s training program must teach and assess the skills and knowledge 
required to achieve the minimum standards of competence and good laboratory practice 
in a specific area of work. Training must include all methodologies that the analyst will 
perform in database analysis. Methodology is used to describe the analytical 
processes and procedures used to support a DNA-typing technology: for example, 
extraction methods (manual vs. automated), quantification methods (slot blot, 
fluorometry, real-time); typing test kit; and platform (capillary electrophoresis, real-time 
gel and end-point gel systems). 


Any newly validated methodology implemented by the laboratory (as defined by 
Standard 8) must be incorporated into the laboratory’s training program prior to the 
training of personnel in the new methodology or during the next annual review 
(whichever is earliest).   


The laboratory must have available for review a documented training program that 
includes training records for each trainee.  If a databasing laboratory processes known 
or casework references as evidence, the training program must include evidence 
handling and courtroom testimony.  Additionally, the laboratory must have 
documentation that provides a formal means for recognizing an individual’s successful 
completion of the training program (e.g., certificate, letter, memoranda) and 
demonstration of competency, typically through a test.  
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The measure of an individual’s competency should be defined within the laboratory’s 
training program.  


A competency test(s) is a written, oral, and/or practical test or series of tests designed 
to establish that an individual has demonstrated achievement of technical skills and met 
minimum standards of knowledge necessary to perform forensic DNA analysis.  Such a 
test serves to test an individual’s knowledge, skills, and abilities as they relate to his or 
her individual position. A laboratory may select from a variety of approaches for 
administering a competency test, including but not limited to a written, oral, or practical 
examination. If a laboratory uses an internal or external proficiency test as a 
competency test, the laboratory must have the DNA typing results to assess an 
individual’s performance. The date of qualification of an individual must be documented. 
The qualification date has particular relevance to proficiency testing requirements 
discussed in Standard 13 (Proficiency Testing), which requires that newly qualified 
individuals participate in an external proficiency test within six months of qualification 
date. 


It is the technical leader’s responsibility to evaluate, approve and document the 
adequacy of previous training for any staff member who has not otherwise completed 
the laboratory’s formal training program. Examples may include, but are not limited to, 
the hiring of fully trained personnel from a separate organization or the assignment of 
experienced DNA analysts to validate a new DNA testing procedure. All individuals, 
regardless of previous training and experience, must successfully complete a 
competency test for the specific DNA methodology to be used at the current laboratory 
prior to assuming database responsibilities. Additionally, the contract employee must 
complete or be deemed to have satisfied the portions of the training program that are 
relevant to the duties/services he/she will be performing for the NDIS laboratory.  
Successful completion of an employee’s or contract employee’s competency test must 
be documented.  
  
Qualified analysts who have been on leave for a period that takes them out of the 
proficiency test cycle, must be evaluated and complete any necessary training, as well 
as a competency test, prior to resuming database analysis.  
 
Comment 
      
 
 
 
  Yes No N/A 
5.1.3 Does the laboratory have a documented program to 


ensure that technical qualifications are maintained 
through continuing education? 
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5.1.3.1 Does the technical leader, CODIS administrator, and 
each analyst have documented attendance at seminars, 
courses, professional meetings, or documented training 
sessions/classes that consist of: 


 
 


 
 


 
 


 a.  Subject areas relevant to the developments in DNA 
typing?                                                         


 
 


 
 


 
 


  Yes  No  
   


 b.  Cumulative minimum of eight hours per calendar 
year?                                                            


 
 


 
 


 
 


  Yes  No  
   


5.1.3.1.1 For continuing education conducted internally, does the 
laboratory's retained documentation include the 
following: 


 
 


 
 


 
 


 a.  Title of the program? Yes  No  
   


 b.  A record of the presentation? Yes  No  
   


 c.  Date of the training? Yes  No  
   


 d.  Attendance list? Yes  No  
   


 e.  Curriculum vitae of the  
presenter(s)? 


Yes  No  
   


5.1.3.1.2 For continuing education conducted externally, does the 
laboratory’s retained documentation include one or more 
of the following:                     
a.  Certificate of attendance?        
b.  Program agenda/syllabus?      
c.  Travel documentation?            


 
 


 
 


 
 


5.1.3.1.3 For continuing education that is based on multimedia or 
Internet delivery:                                                                     


 
 


 
 


 
 


 a.  Was the training subject to the review of, and 
approved by, the technical leader?   


   


 Yes  No  
   


 b.  Was the time required to complete the program 
formally recorded in the laboratory's retained 
document?  


   


 Yes  No  
   


 c.  Was the completion submitted to the technical leader 
for review and approval? 


   


 Yes  No  
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5.1.3.2 For the review of scientific literature:    


 a.  Does the laboratory have a program, approved by the 
technical leader, for the annual review of scientific 
literature that documents the ongoing reading of 
scientific literature? 


 
 


 
 


 
 


 b.  Does the laboratory maintain or have physical or 
electronic access to a collection of current books, 
reviewed journals, or other literature applicable to 
DNA analysis? 


 
 


 
 


 
 


 
 
Discussion 


Continuing education is an educational activity (such as a class, lecture series, 
conference, seminar, or short course) that is offered by a recognized organization or 
individual that brings participants up-to-date in their relevant area of knowledge.  
Journal or other review sessions (i.e., meetings or literature) are not considered 
continuing education. 


The laboratory’s continuing education program must be documented. To comply with 
this Standard, laboratory management must provide technical personnel with the 
opportunity to stay abreast of new developments and issues in the field of DNA 
analysis. The laboratory must provide the technical leader, CODIS administrator, and all 
analysts with continuing education in a subject area related to DNA analysis annually.  
 
Generally, regardless of where the continuing education takes place, internally provided 
continuing education would be presented by members of the laboratory system and 
externally provided continuing education would be presented by persons external to the 
laboratory. 
 
Although such continuing education should be formalized, this does not necessarily 
require earned credit hours or grade evaluations, although this would be acceptable. 
Attendance at, and appropriate content to meet this criteria, may be documented 
through certificates of attendance, program agenda/syllabi or travel authorizations.  
Participation and completion of programs based on multimedia or Internet delivery must 
be formally recorded and approved by the technical leader. This documentation must 
include the time required to complete the program.  
 
The continuing education must consist of a cumulative minimum of eight hours annually.  
Attendance at regional, national, or international meetings or conferences shall be 
deemed to provide a minimum of eight hours of continuing education. 
 
The laboratory must describe its process for the annual review of scientific literature, 
including how personnel will document their ongoing reading of the literature.  
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Comment 
      
 
 
 
  Yes No N/A 
5.1.4 Does the laboratory maintain records on the relevant 


qualifications, training, skills, and experience of all 
technical personnel? 


 
 


 
 


 
 


 
Discussion  
 
The laboratory must verify the degree obtained and coursework completed for technical 
personnel. Transcripts and other appropriate documentation must be available to the 
auditors for assessing an individual’s qualifications.  Technical personnel’s skills and 
experience must be documented through a curriculum vitae or other means, such as a 
statement of qualifications.  
 
Comment 
      
 
 
 
  Yes No N/A 
5.2 Does the technical leader satisfy the requirements for 


degree/education, experience, and duties listed in 
Standards 5.2.1 through 5.2.4.1? 


 
   


 
   


 
   


5.2.1 Does the technical leader of the laboratory meet or 
exceed the following degree/educational requirements? 


 
   


 
   


 
   


 a.  A master's degree in a biology-, chemistry-, or 
forensic science-related area or have a waiver as 
stated in Standard 5.2.1.4? 


 
   


 
   


 
   


 b.  Twelve semester hours or equivalent credit hours 
including a combination of graduate and 
undergraduate course work or classes covering the 
following subject areas: 


 
   


 
   


 
   


 1.  Biochemistry?        Yes  No     


 2.  Genetics?                              Yes  No     


 3.  Molecular biology?                Yes  No     


 4.  Statistics or population     
genetics?                               


Yes  No     
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5.2.1.1 Of the 12 semester or equivalent credit hours required, 
do they include at least one graduate-level course 
registering 3 or more semester or equivalent credit 
hours? 


 
 


 
 


 
 


5.2.1.2 Do each of the specific subject areas listed in Standard 
5.2.1 constitute an integral component of any 
coursework used to demonstrate compliance with this 
Standard? 


 
 


 
 


 
 


5.2.1.3 For individuals who have completed coursework with 
titles other than those listed in Standard 5.2.1, have they 
successfully demonstrated compliance with this 
Standard through a combination of pertinent materials 
such as a transcript, syllabus, letter from the instructor, 
or other documentation that supports the course 
content? 


 
 


 
 


 
 


 
 
Discussion  
 
For technical leaders appointed or hired on or after July 1, 2009, a minimum of four 
courses (biochemistry, genetics, molecular biology and statistics or population genetics) 
totaling at least 12 semester or equivalent credit hours must be completed successfully 
(college- or university-determined passing grade).   


Biochemistry is the study of the nature of biologically important molecules in living 
systems, DNA replication and protein synthesis, and the quantitative and qualitative 
aspects of cellular metabolism.  


Genetics is the study of inherited traits, genotype/phenotype relationships, and 
population/species differences in allele and genotype frequencies.  


Molecular biology is the study of the theories, methods, and techniques used in the 
study and analysis of gene structure, organization, and function.  


Integral component is that portion of an academic course that is so significant and 
necessary to the understanding of the subject matter as a whole that the course would 
be considered incomplete without it.  


Each of the required subject areas must be in the form of academic coursework for 
credit.  Coursework is an academic class officially recognized and taught through a 
college or university program in which the participating student successfully completed 
and received one or more credit hours for the class. 


A variety of college course work may apply toward satisfying this Standard and is not 
limited exclusively to the course titles listed.  Coursework in Standard 5.2.1.2 shall be 
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considered as meeting the integral component requirement if the coursework consists of 
the title listed in Standard 5.2.1b (biochemistry, genetics, molecular biology and 
statistics or population genetics). 
 
For a technical leader who possesses a waiver (Standard 5.2.1.4) but does not satisfy 
the required graduate coursework in Standard 5.2.1.1, then Standard 5.2.1.1 shall be 
marked “N/A.” 
 
The DNA training program previously offered by the FBI Laboratory, with graduate 
credit hours from the University of Virginia, may be applied toward the molecular biology 
coursework requirement associated with this Standard.  Unless specifically stated by 
the FBI, other FBI courses do not fulfill this requirement.   
 
A list of the individuals in compliance with Standard 5.2 and the position with which they 
are in compliance will be incorporated by the auditor into Appendix D for external QAS 
audits.  
 
Comment 
      
 
 
 
  Yes No N/A 
5.2.1.4  If the degree requirements of Standard 5.2.1 are not 


met, does the technical leader possess a waiver from 
the American Society of Crime Laboratory Directors 
(ASCLD)? 


 
 


 
 


 
 


 
Discussion 
 
Compliance with Standard 5.2.1.4 is necessary only if criteria 5.2.1a has not otherwise 
been satisfied. Otherwise, the response to 5.2.1.4 shall be marked “N/A.”   
 
The ASCLD waiver is permanent and portable.  Documentation of the waiver must be 
available.  
 
Comment 
      
 
 
 
  Yes No N/A 


5.2.2 Technical leader minimum experience requirements:     
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 a.  Does the technical leader have three years of forensic, 
databasing or human identification DNA laboratory 
experience obtained at a laboratory where DNA testing 
was conducted for identification, databasing or forensic 
purposes?  


 
 


 
 


 
 


 b.  Does any technical leader, appointed or hired on or 
after July 1, 2009, have a minimum of three years 
human-DNA experience (current or previous) as a 
qualified analyst on database or forensic samples?  


 
 


 
 


 
 


 c.  Has the technical leader successfully completed, or will 
successfully complete within one year of appointment, 
the FBI-sponsored auditor training?   


 
 


 
 


 
 


 
Discussion 
 
Technical leaders appointed or hired on or after July 1, 2009 must have a minimum of 
three years of human-DNA experience (current or previous) as a qualified analyst on 
database or forensic samples.  
 
Technical leaders appointed or hired prior to July 1, 2009, must have a minimum of 
three years of forensic DNA experience (current or previous). This would include 
criminal justice agencies where forensic research/training and caseworking laboratories 
are separate entities but reside under the same facility-wide organizational umbrella. It 
is not necessary for the technical leader to function (or to have functioned) as a qualified 
analyst if appointed or hired prior to July 1, 2009. If the technical leader was appointed 
or hired prior to July 1, 2009, satisfaction of the minimum experience requirements shall 
only be applicable to the specific laboratory system where the technical leader is 
employed prior to July 1, 2009 and shall not be portable. 
 
It should be noted that the experience time frame is measured not by the number of 
years with any particular employer but rather by the number of years in a position 
specific for gaining the experience necessary to satisfy this Standard.  
 
Technical leaders appointed or hired on or after July 1, 2009 must demonstrate 
compliance with Standard 5.2.2b through documented employment as a qualified 
analyst.  Documentation may include previous audit documentation of qualifications.  If 
no technical leader was appointed or hired on or after July 1, 2009, then Standard 
5.2.2b shall be marked “N/A.” 
 
For those instances in which a technical leader has an experience base in a specific 
DNA technology that is different from the DNA technology currently used in database 
analysis, the laboratory must demonstrate that the technical leader has fulfilled his or 
her defined duties and keeps abreast of technical developments. 
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The technical leader shall have previously completed, or will successfully complete 
within one year of his or her appointment, the FBI sponsored auditor training. Evidence 
of successful completion of the FBI DNA Auditor training will be assessed through an 
FBI-issued certificate.  If the technical leader has recently been appointed to the 
position and the applicable time period for the training has not expired, then Standard 
5.2.2c shall be marked “N/A.”  
 
Comment  
      
 
 
 


  Yes No N/A 
5.2.3 Does the technical leader of the laboratory have 


responsibility for the following: 


 
 


 
 


 
 


 5.2.3.1  Does the technical leader have the following 
general duties and authority: 


 
 


 
 


 
 


 5.2.3.1.1  Oversee the technical operations of          
the laboratory? 


 
 


 
 


 
 


 5.2.3.1.2  Authority to initiate, suspend, and             
resume DNA database operations for 
the laboratory or an individual? 


 
 


 
 


 
 


 5.2.3.2  Does the technical leader perform the following 
specific responsibilities: 


 
 


 
 


 
 


 5.2.3.2.1  Evaluate and document approval of all 
validations and methods used by the 
laboratory and propose new or modified 
database procedures to be used by 
analysts? 


 
 


 
 


 
 


 5.2.3.2.2  Review and document the review of  
the academic transcripts and training 
records for newly qualified analysts and 
approve their qualifications prior to their 
conducting independent database 
analysis?  


 
 


 
 


 
 


 5.2.3.2.3  Approve the technical specifications for 
outsourcing agreements? 


 
 


 
 


 
 


 5.2.3.2.4  Review and document the review of 
internal and external DNA  audit 
documents and, if applicable, approve 
corrective action(s).  
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 5.2.3.2.5  Review annually the procedures of  the 
laboratory and document such review? 


 
 


 
 


 
 


 5.2.3.2.6  Review and approve the training,              
quality assurance, and proficiency 
testing programs in the laboratory? 


 
 


 
 


 
 


 5.2.3.2.7  Review requests by contract employees 
for employment by multiple NDIS 
participating and/or vendor laboratories 
and, if no potential conflicts of interest 
exist, may approve such requests? 


 
 


 
 


 
 


 
Discussion 
 
To successfully satisfy Standards 5.2.3.1 through 5.2.3.1.2, the laboratory must clearly 
define and document the technical leader’s duties and authority. 
 
Standard 5.2.3 contains the minimum responsibilities of the technical leader and may be 
exceeded as determined by laboratory management.  
 
To successfully satisfy Standard 5.2.3, compliance must be demonstrated with all of the 
subcategories of Standard 5.2.3. Auditors may assess whether a laboratory has 
satisfied the requirements through a review of laboratory documentation (e.g., protocols, 
quality manual).  
 
A contract employee shall disclose any employment with another laboratory to the NDIS 
participating laboratory.  The technical leader shall review such employment for any 
potential conflicts of interest.  If there are no potential conflicts of interest, the technical 
leader may approve the employment by multiple NDIS participating and/or vendor 
laboratories.  For example, Vendor Laboratory A performs the DNA database analysis 
of samples for State Laboratory Z.  An employee of Vendor Laboratory A shall not 
perform technical review services for State Laboratory Z as this would constitute a 
conflict of interest. 
 
Comment 
      
 
 
 
  Yes No N/A 


5.2.4 Technical leader accessibility:     


 a.  Is the technical leader accessible to the laboratory 
to provide on-site, telephonic, or electronic 
consultation as needed? 
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 b.  If the technical leader oversees a system of 
separate laboratories, has the technical leader 
conducted semiannual on-site visits of each of the 
laboratories? 


 
 


 
 


 
 


5.2.4.1 Is the technical leader a full-time employee of the 
laboratory or laboratory system? 


 
 


 
 


 
 


5.2.4.1.1 a.  If the technical leader position of the laboratory had 
been vacant since the last audit, was there a 
qualified individual immediately appointed as 
technical leader?    


 
 


 
 


 
 


 b.  If a qualified individual was not available/ appointed, 
did the laboratory immediately contact the FBI and 
submit its contingency plan within 14 days of the 
vacancy for the FBI’s approval?  


 
 


 
 


 
 


 c.  Was all new database DNA analysis suspended 
until the plan was approved by the FBI? 


 
 


 
 


 
 


5.2.5 Did each technical leader appointed or hired on or after 
July 1, 2009, document  a review of the following: 


 
 


 
 


 
 


 5.2.5.1  Validation studies and methodologies currently 
used by the laboratory?                                                                                                                                                                                                                                                           


 
 


 
 


 
 


 5.2.5.2  Educational qualifications and training records 
of currently qualified analysts? 


 
 


 
 


 
 


 
Discussion 


The technical leader must be a full-time employee (employee is a person (1) in the 
service of the applicable federal, state, or local government, subject to the terms, 
conditions, and rules of federal, state, or local employment and eligible for the federal, 
state, or local benefits of service…) of the laboratory although not required to occupy 
physical (on-site) facility space. For purposes of a vendor laboratory, an employee is a 
person in the service of a vendor laboratory and subject to the applicable terms, 
conditions, and rules of employment of the vendor laboratory. Full-time shall be 
considered the standard work week as defined by the laboratory. 


However, if the technical leader oversees a system of separate laboratories, a minimum 
of two semiannual on-site visits must be conducted and documented for each 
laboratory. The technical leader must demonstrate knowledge and oversight of the DNA 
program sufficient to ensure that each laboratory is following standards and written 
protocols. 
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If a contingency plan was submitted to the FBI, then documentation must be reviewed 
to ensure that DNA analytical procedures on new database analyses were not initiated 
until FBI approval was granted.  New database analyses are DNA analytical procedures 
that have not been initiated at the time of the technical leader’s vacancy.  Please refer 
to Appendix B for the Notification Form for Technical Leader Contingency Plan. 
  
If the technical leader position has not been vacant since the last audit, then Standard 
5.2.4.1.1 shall be marked “N/A.”  If the technical leader position was vacant but filled by 
a qualified individual, then Standards 5.2.4.1.1 b and c shall be marked “N/A.” 
 
If the technical leader position has not been assumed by a newly appointed technical 
leader since the last audit, then Standards 5.2.5, 5.2.5.1 and 5.2.5.2 shall be marked 
“N/A.”  
 
Comment 
      
 
 
 
  Yes No N/A 


5.3  
 


Is the CODIS administrator an employee of the laboratory 
and does he or she meet the following qualifications? 


 
 


 
 


 
 


5.3.1 Education: 
   


 Does the CODIS administrator meet the minimum 
education requirements? 


 
 


 
 


 
 


 a. Does the CODIS administrator meet the minimum 
education requirements as defined in Standard 5.4   


   or 
b. Was the CODIS administrator appointed or hired prior 


to July 1, 2009, with supporting documentation from 
the FBI? 


   


5.3.2 Experience: 
   


 Does the CODIS administrator meet the experience 
requirements? 


a. Is a current or previously qualified casework or 
database  DNA analyst with documented mixture 
interpretation training   
or  


b. Was the CODIS administrator appointed or hired 
prior to July 1, 2009 with documented mixture-
interpretation training and completion of FBI-
sponsored CODIS training? 
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Discussion 
 
If performing an audit of a vendor laboratory, the auditor shall mark Standard 5.3 and all 
of its subcategories shall be marked “N/A.” 


The CODIS administrator shall be an employee of the laboratory and shall occupy 
physical facility space and be on-site. Employee is a person (1) in the service of the 
applicable federal, state, or local government, subject to the terms, conditions, and rules 
of federal, state, or local employment and eligible for the federal, state, or local benefits 
of service; or (2) formerly in the service of a federal, state, or local government who 
returns to service in the agency on a part-time or temporary basis. For purposes of a 
vendor laboratory, an employee is a person in the service of a vendor laboratory and 
subject to the applicable terms, conditions, and rules of employment of the vendor 
laboratory.  


If a CODIS administrator appointed or hired prior to July 1, 2009, has the appropriate 
supporting documentation from the FBI, Standard 5.3.1 and 5.3.2 shall be marked 
“YES.”   Satisfaction of these minimum education and experience requirements shall be 
applicable to the specific laboratory system where the CODIS administrator is employed 
by prior to July 1, 2009 and shall not be portable. 


A CODIS administrator appointed or hired on or after July 1, 2009, must be, or have 
been, a qualified DNA analyst.  CODIS administrators appointed or hired on or after July 
1, 2009, and not otherwise grandfathered as a qualified analyst, will be assessed to the 
educational requirements of the FBI Quality Assurance Audit Document for DNA 
Databasing Laboratories dated July 1, 2009. For CODIS administrators appointed or 
hired on or after July 1, 2009, and not previously qualified as a DNA analyst in that 
laboratory, a minimum of three courses (biochemistry, genetics, and molecular biology) 
totaling at least nine semester or equivalent credit hours must be completed 
successfully (college- or university-defined passing grade) and coursework or training in 
statistics and/or population genetics.   
 
If the same individual performs the CODIS administrator duties for both casework and 
database, it shall be noted on the organizational chart and/or job description and this 
individual shall meet the minimum standard requirements for the casework CODIS 
administrator found in the Quality Assurance Standards for Forensic DNA Testing 
Laboratories. 
 
CODIS administrators may satisfy the statistics and/or population genetics coursework 
or training requirement of Standard 5.4.1 through internal or external training.  For 
external statistics and/or population genetics training, a variety of methods may be 
used, including academic coursework; workshops at local, national, or international 
meetings or symposia; or other external, technical leader-approved, training courses. 
The laboratory must maintain documentation of such attendance.  For internal statistics 
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and/or population genetics training, the documentation must comply with Standard 
5.1.3.1.1. 
 
Mixture interpretation training may be provided by the laboratory in-house and must be 
documented. 


Biochemistry is the study of the nature of biologically important molecules in living 
systems, DNA replication and protein synthesis, and the quantitative and qualitative 
aspects of cellular metabolism.  


Genetics is the study of inherited traits, genotype/phenotype relationships, and 
population/species differences in allele and genotype frequencies.  


Molecular biology is the study of the theories, methods, and techniques used in the 
study and analysis of gene structure, organization, and function.  


Integral component is that portion of an academic course that is so significant and 
necessary to the understanding of the subject matter as a whole that the course would 
be considered incomplete without it.  


Each of the required subject areas must be in the form of academic coursework for 
credit.  Coursework is an academic class officially recognized and taught through a 
college or university program in which the participating student successfully completed 
and received one or more credit hours for the class. 


A variety of college course work may apply toward satisfying this Standard and is not 
limited exclusively to the course titles listed.  
 
A list of the individuals in compliance with Standard 5.3 and the position with which they 
are in compliance will be incorporated by the auditor into Appendix D for external QAS 
audits.  
 
Comment 
      
 
 
 
  Yes No N/A 
5.3.3 Has the CODIS administrator:     


 a.  Successfully completed the FBI auditor training within 
one year of appointment, if not previously attended 
such training? 


 
 


 
 


 
 







 


 
Effective September 1, 2011                    37 of 98 pages      


 b.  Participated in the FBI sponsored CODIS software 
training within six months of appointment, if not 
previously attended such training? 


 
 


 
 


 
 


5.3.4 Is the CODIS administrator responsible for the following: 
 


 
 


 
 


 


 5.3.4.1  Administering the laboratory’s CODIS network? 
 


 
 


 
 


 


 5.3.4.2  Scheduling and documenting the CODIS 
computer training of database analysts? 


 
 


 
 


 
 


 5.3.4.3  Assuring that the security of data stored in CODIS 
is in accordance with state and/or federal law and 
NDIS operational procedures? 


 
 


 
 


 
 


 5.3.4.4  Assuring that the quality of data stored in CODIS 
is in accordance with state and/or federal law and 
NDIS operational procedures? 


 
 


 
 


 
 


 5.3.4.5  Assuring that matches are dispositioned in 
accordance with NDIS operational procedures? 


 
 


 
 


 
 


5.3.5 Is the CODIS administrator authorized to terminate an 
analyst’s or the laboratory’s participation in CODIS until 
the reliability and security of the computer data can be 
assured if an issue with the data is identified? 


 
 


 
 


 
 


 5.3.5.1 Does the state CODIS administrator have the 
authority over all CODIS sites under his/her 
jurisdiction to terminate an analyst’s or laboratory’s 
participation in CODIS until the reliability and 
security of the computer data can be assured in 
the event an issue with data is identified? 


 
 


 
 


 
 


5.3.6 If the CODIS administrator position has been unoccupied 
since the last audit, has the laboratory refrained from 
uploading new DNA profiles to NDIS during the vacancy? 


 
 


 
 


 
 


 
Discussion 
 
If the CODIS administrator has recently been appointed to the position and the 
applicable time periods for the training have not expired, then Standard 5.3.3a and/or 
5.3.3b shall be marked “N/A.” 
 
Standards 5.3.4 and 5.3.5 are the minimum responsibilities of the CODIS administrator.  
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To successfully satisfy Standard 5.3.5, the laboratory must clearly define and document 
the CODIS administrator’s duties and authority.  The state CODIS administrator shall 
hold ultimate authority over the reliability and security of the computer data.  Auditors 
may assess whether a laboratory has satisfied the requirements through a review of 
laboratory documentation (e.g., protocols, quality manual).  
 
If the CODIS administrator position has not been vacant since the last audit, then 
Standard 5.3.6 shall be marked “N/A.”  If there has been a period of time since July 1, 
2009 during which the position has been vacant, the auditor may review/request to see 
CODIS upload records or contact the NDIS Custodian for confirmation.   
 
Comment 
      
 
 
 
  Yes No N/A 


5.4  
 


Is each analyst an employee or contract employee of the 
laboratory and does he or she meet or exceed the 
following qualifications? 


 
 


 
 


 
 


5.4.1 Does each analyst meet or exceed the following degree 
and educational requirements: 


 
 


 
 


 
 


 a.  B.A./B.S. or advanced degree or its equivalent in a 
biology-, chemistry-, or forensic science- related area? 


 
 


 
 


 
 


 b.  College coursework or classes covering the subject 
areas of: 


 
 


 
 


 
 


 1.  Biochemistry?        Yes  No     


 2.  Genetics?                              Yes  No     


 3.  Molecular biology?                Yes  No     


 c.  College course work or training that covers the subject 
areas of statistics and/or population genetics? 


 
 


 
 


 
 


5.4.1.1 Does each of the specific subject areas listed in Standard 
5.4.1 constitute an integral component of any coursework 
used to demonstrate compliance with this Standard? 


 
 


 
 


 
 


5.4.1.2 For analysts appointed or hired on or after July 1, 2009, 
do the required subject areas consist of nine or more 
cumulative semester or equivalent hours? 


 
 


 
 


 
 


5.4.1.3 For individuals who have completed coursework with titles 
other than those listed in Standard 5.4.1:  


   







 


 
Effective September 1, 2011                    39 of 98 pages      


 a.  Have they successfully demonstrated compliance with 
this Standard through a combination of pertinent 
materials such as a transcript, syllabus, letter from the 
instructor, or other documentation that supports the 
course content? 


 
 


 
 


 
 


 b.  Has the technical leader documented his or her 
approval of compliance with this Standard?   


 
 


 
 


 
 


 
Discussion  
 
Analysts who were appointed or hired prior to July 1, 2009, will be assessed according 
to the educational requirements of the FBI Quality Assurance Audit Document dated 
July 1, 2004, which required a minimum of six cumulative semester hours or equivalent 
that covered the required subject areas.   
 
Analysts appointed or hired on or after July 1, 2009, will be assessed according to the 
educational requirements of the FBI Quality Assurance Audit Document dated July 1, 
2009.  For analysts appointed or hired on or after July 1, 2009, a minimum of three 
courses (biochemistry, genetics, and molecular biology) totaling at least nine semester 
or equivalent credit hours must be completed successfully (college or university defined 
passing grade) and coursework or training in statistics and/or population genetics. 
Analysts may satisfy the statistics and/or population genetics coursework or training 
requirement of Standard 5.4.1 through internal or external training.  For external 
statistics and/or population genetics training, a variety of methods may be used, 
including academic coursework; workshops at local, national, or international meetings 
or symposia; or other external, technical leader-approved training courses. The 
laboratory must maintain documentation of such attendance.  For internal statistics 
and/or population genetics training, the documentation must comply with Standard 
5.1.3.1.1. 


Contract employee is an individual that provides DNA typing and/or analytical support 
services to the NDIS participating laboratory.  The person performing these services 
must meet the relevant qualifications for the equivalent position in the NDIS participating 
laboratory.  A contract employee cannot serve as CODIS Administrator or technical 
leader and cannot be counted as a full-time qualified DNA analyst for purposes of 
satisfying the definition of a laboratory.  Employment of a contract employee by multiple 
NDIS participating and/or vendor laboratories shall be disclosed and shall only be 
permitted subject to approval by the technical leader of the NDIS participating laboratory 
for which the contract employee is performing DNA typing and/or analytical services.   


A contract employee shall disclose any employment with another laboratory to the NDIS 
participating laboratory.  The technical leader shall review such employment for any 
potential conflicts of interest.  If there are no potential conflicts of interest, the technical 
leader may approve the employment by multiple NDIS participating and/or vendor 
laboratories. 
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Biochemistry is the study of the nature of biologically important molecules in living 
systems, DNA replication and protein synthesis, and the quantitative and qualitative 
aspects of cellular metabolism.  


Genetics is the study of inherited traits, genotype/phenotype relationships, and 
population/species differences in allele and genotype frequencies.  


Molecular biology is the study of the theories, methods, and techniques used in the 
study and analysis of gene structure, organization, and function.  


Integral component is that portion of an academic course that is so significant and 
necessary to the understanding of the subject matter as a whole that the course would 
be considered incomplete without it.  


Each of the required subject areas must be in the form of academic coursework for 
credit.  Coursework is an academic class officially recognized and taught through a 
college or university program in which the participating student successfully completed 
and received one or more credit hours for the class. 


A variety of college course work may apply toward satisfying this Standard and is not 
limited exclusively to the course titles listed.  
 
If no new analysts have been appointed or hired on or after July 1, 2009, then Standard 
5.4.1.2 shall be marked “N/A.” 
 
The DNA training program previously offered by the FBI Laboratory, with graduate 
credit hours from the University of Virginia, may be applied toward the molecular biology 
coursework requirement associated with this Standard.  Unless specifically stated by 
the FBI, other FBI courses do not fulfill this requirement.   
 
A list of the individuals in compliance with Standard 5.4 and the position with which they 
are in compliance will be incorporated by the auditor into Appendix D for external QAS 
audits.  
 
Comment 
      
 
 
 
  Yes No N/A 
5.4.2 Does each analyst have six months of documented, 


human-DNA laboratory experience with at least three 
months in a forensic or database DNA laboratory?  


 
 


 
 


 
 


5.4.2.1 Prior to independent work using DNA technology, has 
each analyst completed the analysis of a range of 
samples routinely encountered in database analysis?  
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5.4.2.2 Has each analyst successfully completed a competency 
test before beginning independent DNA analysis? 


 
 


 
 


 
 


 
Discussion 
 
Analysts shall meet all of the requirements in the above standard.  An analyst must 
have six (6) months of documented, human DNA laboratory experience with at least 
three (3) months in a forensic or database DNA laboratory.   The experience time frame 
is measured not by the length of time spent with any particular employer, but rather by 
the number of months/years in a position specific for gaining the experience necessary 
to satisfy this Standard. The experience gained by an individual must include the 
successful analysis of a range of samples typically associated with database analysis. 
An individual’s participation after appointment or hiring in a formal database DNA 
training program is acceptable for fulfilling or being applied toward fulfilling the 
experience requirement of this Standard. 
 
If prior human-DNA laboratory experience is accepted by a laboratory, the prior 
experience shall be documented and augmented by additional training, as needed, in 
the analytical methodologies, platforms, and interpretations of human-DNA results used 
by the laboratory.   


Competency is the demonstration of technical skills and knowledge necessary to 
perform forensic DNA analysis successfully. 


A competency test(s) is a written, oral, and/or practical test or series of tests designed 
to establish that an individual has demonstrated achievement of technical skills and met 
minimum standards of knowledge necessary to perform forensic DNA analysis.  Such a 
test serves to test an individual’s knowledge, skills, and abilities as they relate to his or 
her individual position. A laboratory may select from a variety of approaches for 
administering a competency test, including but not limited to a written, oral, or practical 
examination. If a laboratory uses an internal or external proficiency test as a 
competency test, the laboratory must have the DNA typing results to assess an 
individual’s performance. The date of qualification of an individual must be documented. 
The qualification date has particular relevance to proficiency testing requirements 
discussed in Standard 13 (Proficiency Testing), which requires that newly qualified 
individuals participate in an external proficiency test within six months of qualification 
date.  


Comment 
      
 
 
 
  Yes No N/A 
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5.5 Is each technical reviewer an employee or contract 
employee of the laboratory and does he or she meet or 
exceed the following qualifications? 


 


 
 


 
 


 
 


5.5.1 Is each technical reviewer a current or previously 
qualified analyst in the methodologies being reviewed? 


 
 


 
 


 
 


5.5.2 Has each technical reviewer successfully completed a 
competency test prior to participating in the technical 
review of DNA data? 


 
 


 
 


 
 


5.5.3 Does each technical reviewer participate in an external 
proficiency testing program at an NDIS participating 
laboratory on the same technology, platform and typing 
amplification test kit used to generate the DNA data 
being reviewed? 


 
 


 
 


 
 


 
Standard 5.5 and its subcategories shall be marked “N/A” for non-NDIS participating- 
laboratories.  


Technical reviewer is an employee or contract employee who is a current or previously 
qualified analyst in the methodology being reviewed that performs a technical review of, 
and is not an author of, the applicable report or its contents.  


Contract employee is an individual that performs DNA typing and/or analytical support 
services to the NDIS participating laboratory.  The person performing these services 
must meet the relevant qualifications for the equivalent position in the NDIS participating 
laboratory.  A contract employee cannot serve as a casework CODIS Administrator or 
technical leader and cannot be counted as a full-time qualified DNA analyst for 
purposes of satisfying the definition of a laboratory.  Employment of a contract 
employee by multiple NDIS participating laboratories and/or vendor laboratories shall be 
disclosed and shall only be permitted subject to approval by the technical leader of the 
NDIS participating laboratory for which the contract employee is performing DNA typing 
and/or analytical services.   


A contract employee shall disclose any employment with another laboratory to the NDIS 
participating laboratory.  The technical leader shall review such employment for any 
potential conflicts of interest.  If there are no potential conflicts of interest, the technical 
leader may approve the employment by multiple NDIS participating and/or vendor 
laboratories. 


Competency is the demonstration of technical skills and knowledge necessary to 
perform forensic DNA analysis successfully. 


A competency test(s) is a written, oral, and/or practical test or series of tests designed 
to establish that an individual has demonstrated achievement of technical skills and met 
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minimum standards of knowledge necessary to perform forensic DNA analysis.  Such a 
test serves to test an individual’s knowledge, skills, and abilities as they relate to his or 
her individual position.  A laboratory may select from a variety of approaches for 
administering a competency test, including but not limited to a written, oral, or practical 
examination.  If a laboratory uses an internal or external proficiency test as a 
competency test, the laboratory must have the DNA typing results to assess an 
individual’s performance.  The date of qualification of an individual must be 
documented.  


A technical reviewer must be qualified or previously qualified in the technology, 
platform, and typing amplification test kit used to generate the data being reviewed.  A 
technical reviewer must also participate in an NDIS laboratory’s external proficiency 
testing program to the full extent in which he or she participates in the review of the 
DNA data.  The intent is that any contract employee hired to conduct technical reviews 
participates in an external proficiency testing program administered by an NDIS 
participating laboratory for the technology, platform and amplification test kit used to 
generate the data being reviewed and that the term of the employment does not impact 
or negate the requirement to participate in such external proficiency testing.  For 
example, an analyst or technical reviewer participates and is proficiency tested on 
database samples using one type of amplification test kit and performs the technical 
review of outsourced database samples which was analyzed using a different 
technology, platform and/or amplification test kit.  Such analyst or technical reviewer 
must also be proficiency tested on the technology, platform and/or amplification test kit 
used by the laboratory generating the DNA data under review to the extent he/she 
participates in or performs the technical review of the DNA data.   


Comment 
      
 
 
 
 
 
 
 


 


Yes No N/A 


5.6 Has each technician successfully completed each of the 
following: 


 
   


 
   


 
   


 5.6.1  Documented training specific to his or her job 
function(s)? 


 
 


 
 


 
 


 5.6.2  A competency test before participating in DNA 
analysis? 


 
 


 
 


 
 


5.7 Do all laboratory technical support personnel have 
documented training specific to their job function(s)? 
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Discussion 


A technician (or equivalent role, position, or title as designated by the Laboratory 
Director) is an employee or contract employee who performs analytical techniques on 
database, known or casework reference samples under the supervision of a qualified 
analyst. Technicians do not interpret data, reach conclusions on typing results, or 
prepare final reports. 


Laboratory support personnel (or equivalent role, position, or title as designated by 
the Laboratory Director) are employees or contract employees who perform laboratory 
duties exclusive of analytical techniques on database and/or known samples.  


These personnel will be documented on the organizational chart.   


Comment 
      
           
 
 
Standard 6.  Facilities 
 
  Yes No N/A 
6.1 Is the laboratory designed to ensure the integrity of the 


analyses and the samples?  


 
 


 
 


 
 


6.1.1 Is access to the laboratory controlled and limited in a 
manner that prevents access by unauthorized personnel? 


 
 


 
 


 
 


 a.  Do all exterior entrance/exit points have security 
control? 


 
 


 
 


 
 


 b.  Is the distribution of all keys, combinations, and other 
security devices, documented and limited to the 
personnel designated by laboratory management? 


 
 


 
 


 
 


 
Discussion 
  
To successfully satisfy Standard 6.1, the laboratory must demonstrate compliance with 
all of the subcategories of Standard 6. 
  
Clearly written and well-understood procedures must exist for laboratory security. The 
laboratory's security system must control access and limit entry to the operational areas. 
Internal controlled areas shall limit access to only authorized personnel. The distribution 
system of all keys, combinations, etc. must be current, accurate, clearly documented, 
and available for review. Many other control systems-- which include card keys, 
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surveillance cameras, and intrusion alarms-- are acceptable when they complement the 
laboratory's security system by controlling unauthorized access and/or limiting 
authorized access to the operational laboratory and sample/evidence storage areas.  
 
Comment 
      
 
 
 
  Yes No N/A 
6.1.2 Except as provided in Standard 6.1.4, are techniques 


performed prior to polymerase chain reaction (PCR) 
amplification-- to include sample accessioning, DNA 
extractions, and PCR setup-- conducted at separate times 
or in separate spaces from one another? 


 
 


 
 


 
 


6.1.3 Except as provided in Standard 6.1.4, is amplified DNA 
product-- including real-time PCR-- generated, processed, 
and maintained in a room(s) separate from the sample 
accessioning, DNA extractions, and PCR-setup areas?  


 
 


 
 


 
 


 a.  Are the doors between rooms containing amplified DNA 
and other areas closed at all times except for passage? 


 
 


 
 


 
 


6.1.4 If a robotic workstation is used to carry out DNA extraction, 
quantification (if applicable), PCR setup, and/or 
amplification in a single room, has the laboratory validated 
the analytical process in accordance with Standard 8?   


 
 


 
 


 
 


 a.  If the robot performs analysis through amplification, is 
the robot housed in a separate room from that used for 
initial sample accessioning?   


 
 


 
 


 
 


 
Discussion 
 
Through a combination of clearly written analytical procedures, notes, and/or personal 
observation, the laboratory’s approach to sample processing for PCR-based procedures 
(sample accessioning, extractions and PCR setup) must demonstrate a separation in 
time or physical space for each activity. The laboratory’s design must demonstrate that 
evidence/sample flow, through the various steps of DNA processing, does not 
compromise the integrity of the sample. The amplification room must be enclosed with 
walls from the floor to the ceiling and door(s) for passage. The amplification room(s) 
must physically separate amplified DNA from all other areas of the laboratory by 
keeping doors in the closed position. 
 
When robotic workstations are used to carry out DNA extractions through PCR setup 
and/or amplification on samples, a single room may be used. Internal validation must 
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show that if contamination occurs, it is minimized, addressed, and less than or equal to 
that observed when these procedures are performed manually in separate rooms. 
When robotic workstations are not used to carry out DNA extractions through PCR 
setup on samples in a single room, Standard 6.1.4 shall be marked “N/A.”  
 
Comment 
      
 
 
 
  Yes No N/A 
6.1.5 Does the laboratory have and follow written procedures for 


cleaning and decontaminating facilities and equipment? 


 
 


 
 


 
 


 
Discussion 
 
A laboratory may employ a variety of methods to monitor, clean, and decontaminate its 
facilities, such as the use of appropriate controls in the analysis process. This may be 
accomplished through a variety of ways at the discretion of the laboratory; the 
method(s) used by the laboratory must be documented.  
 
Comment  
      
 
 
 
STANDARD 7.  Sample Control 
 
  Yes No N/A 
7.1 Does the laboratory have and follow a documented sample 


inventory control system to ensure the integrity of database 
and known samples?  


 
 


 
 


 
 


7.1.1 For evidence and sample identification:      


 a.  Are all database, known and casework reference 
samples  marked with a unique identifier? 


 
 


 
 


 
 


 b.  Does the laboratory have and follow a method to 
distinguish each sample throughout processing?  


 
 


 
 


 
 


 
Discussion 
 
To successfully satisfy Standard 7.1, the laboratory must demonstrate compliance with 
all of the subcategories of Standard 7. 
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The database laboratory must have clearly written well-understood procedures which 
address sample handling, sample inventory control, and preserving the integrity of 
samples.  Key components of such a sample control procedure include proper labeling 
and storage in secure areas.  In addition the laboratory shall have a method to 
distinguish each sample throughout processing (such as uniquely identified plate or rack 
mapping) that may not require the assignment of unique identifiers or individual seals 
for each sample. 
 
A database laboratory that performs known or casework reference sample analysis 
must have clearly written well-understood procedures that address handling and 
preserving the integrity of these evidence samples.  Key components of such an 
evidence-control procedure include proper labeling and sealing of evidence, a 
documented chain-of-custody record, and a secure area designated for evidence 
storage.  Each item of evidence (and/or its container) must be marked with a unique 
identifier.  Such laboratories shall clearly define what constitutes evidence and what 
constitutes work product. Work product is the material that is generated as a function 
of analysis, which may include extracts, amplified product, and amplification tubes or 
plates as defined by the laboratory.  


The laboratory shall have a method to distinguish each sample throughout processing 
(such as plate or rack mapping) that may not require the assignment of unique 
identifiers or individual evidence seals for each sample.   


Comment 
      
 
 
 
   Yes No N/A 
7.1.2 Does the laboratory maintain documentation of sample 


identity, collection, receipt, storage, and disposition? 


 
 


 
 


 
 


 7.1.2.1 If the databasing laboratory is processing known or 
casework reference sample(s) as evidence, does the 
laboratory document and maintain a chain of custody in 
hard or electronic format, to include the following: 


 
 


 
 


 
 


 a.  Signature or initials or the electronic equivalent of each 
individual receiving or transferring the known or 
casework reference sample(s)?                                                                                    


   


  Yes  No  
   


  b.  The corresponding date for each transfer?                                                                                                                                                             
   


  Yes  No  
   


 c.  The known or casework reference sample(s) 
transferred?      
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  Yes  No  
   


 
Discussion 
 
The laboratory shall document the identity, collection, receipt, storage, and disposition 
of database samples. Documentation may be in hard copy or electronic format. 
 
If the laboratory is processing casework knowns or reference samples it shall address 
how it handles the chain of custody for evidence samples (must document all that is 
listed under 7.1.2.1.  If the database laboratory does not process casework known or 
reference samples, 7.1.2.1 shall be marked “N/A”).  A written chain-of-custody record 
must include the signature or initials (written or electronic) of each individual receiving or 
transferring evidence, with the corresponding date for each transfer and a 
corresponding identifier that specifies each evidentiary item. This record must provide a 
comprehensive, documented history for each evidence transfer over which the 
laboratory has control. Electronic tracking of evidence is an acceptable alternative to a 
written record as long as the computerized data are sufficiently secure, detailed, and 
accessible for review and can be converted to a hard copy when necessary.  
 
Comment 
      


 
 
 
  Yes No N/A 
7.1.3 Does the laboratory have and follow documented 


procedures designed to minimize loss, contamination, 
and/or deleterious change of samples and work product in 
progress? 


 
 


 
 


 
 


7.1.4 Does the laboratory have secure, controlled-access areas 
for sample storage, including environmental control, 
consistent with the form or nature of the sample? 


 
 


 
 


 
 


 
Discussion 
 
The database laboratory shall have and follow procedures regarding sample storage.  
The laboratory must ensure that samples stored are protected from loss, contamination 
and/or deleterious change.  Secure areas for sample storage must exist within the 
laboratory.  This may include the use of temporary or short-term storage, demonstrating 
proper security through defined, controlled access to the sample storage area.  
 
If the laboratory processes casework known or reference samples, then the laboratory 
must ensure that evidence stored under its custody is properly sealed and protected 
from loss, contamination, and/or deleterious change.  An evidence container is sealed 
properly if its contents cannot escape readily and if opening the container results in a 
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detectable alteration to the container or seal.  The seal must be labeled in a manner that 
identifies the individual responsible for sealing the evidence. The immediate container 
need not be sealed (but securely closed) if it is enclosed in a larger container that meets 
the requirements of a proper seal. In such instances, the container must be closed 
securely such that its contents are protected from loss, contamination, and/or 
deleterious change.  
 
If the laboratory processes casework known or reference samples, then secure areas 
for evidence storage must also exist within the laboratory. The laboratory may 
demonstrate compliance with Standard 7.1.4 by specifying short-term and long-term 
storage that demonstrate proper security through defined, controlled access to the 
evidentiary storage area at stopping points in the procedure.  Short-term storage areas 
may vary from a locked file cabinet to an entire examination room temporarily housing 
large or bulky items of evidence.  
 
Comment 
      
 
 
 
  Yes No N/A 
7.2  
 


Does the laboratory retain the database sample for retesting 
for quality assurance and sample confirmation purposes 
where possible? 


 
 


 
 


 
 


 
Discussion 
 
Samples shall be retained for hit confirmation and quality assurance purposes, such as 
quality control, validation, and future testing when new technologies are available, 
unless prohibited by law or consumed in analysis. 
 
Comment 
      
 
 
 
Standard 8.  Validation 
 
  Yes No N/A 


8.1   Does the laboratory use validated methods for DNA 
analyses? 


 
 


 
 


 
 


 
Discussion 
 
To successfully satisfy Standard 8.1, the laboratory must demonstrate compliance with 
all of the subcategories of Standard 8. 
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Validation is the process by which a procedure is evaluated to determine its efficacy 
and reliability for forensic DNA database analysis. It is the accumulation of test data 
within the laboratory to demonstrate that established methods and procedures perform 
as expected.  
 
Comment 
      
 
 
 
  Yes No N/A 


8.2 Have developmental validation studies preceded the use of a 
novel methodology for DNA database analysis?   


 
 


 
 


 
 


 
Discussion 


Developmental validation is the acquisition of test data and determination of 
conditions and limitations of a new or novel DNA methodology for use on database, 
known or casework reference samples. Methodology is used to describe the analytical 
processes and procedures used to support a DNA-typing technology: for example, 
extraction methods (manual vs. automated), quantification methods (slot blot, 
fluorometry, real-time); typing test kit; and platform (capillary electrophoresis, real-time 
gel and end-point gel systems). 


A DNA laboratory may rely upon another laboratory’s developmental validation studies; 
however, the citations and/or publications referencing that validation must be available 
and accessible to support the underlying scientific basis.  If a laboratory can document 
the developmental validation through citations and publications, Standard 8.2 shall be 
marked “Yes.”  
 
Comment 
      
 
 
 
   Yes No N/A 
8.2.1 Have developmental validation studies been performed 


and documented to include, where applicable: 


 
 


 
 


 
 


 a.  Characterization of    
the genetic marker? Yes  No  N/A   


  


  b.  Species specificity?                   Yes  No  N/A  
   


 c.  Sensitivity studies?                  Yes  No  N/A  
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 d.  Stability studies?                      Yes  No  N/A  
   


 e.  Reproducibility?                       Yes  No  N/A  
   


 f.  Database-type                                            
    samples?                 Yes  No  N/A  


   


 g.  Population studies?                   Yes  No  N/A  
   


 h.  Mixture studies?                        Yes  No  N/A  
   


 i.  Precision and 
accuracy studies? Yes  No  N/A  


   


 j.  PCR-based studies to 
include? Yes  No  N/A  


   


 1.  Reaction conditions?           
   


  Yes  No    
   


 2.  Assessment of differential and preferential    
amplification? 


   


  Yes  No    
   


 3.  Effects of multiplexing? 
   


  Yes  No    
   


 4.  Assessment of appropriate controls?                                   
   


  Yes  No    
   


 5.  Product detection studies? 
   


  Yes  No    
   


8.2.2 Are peer-reviewed publication(s) of the underlying scientific 
principle(s) of a technology available? 


 
 


 
 


 
 


  
Discussion 
 
To successfully satisfy Standard 8.2.1, the laboratory must demonstrate compliance 
with all of the applicable subcategories of this Standard. 
 
If a DNA laboratory is relying upon another laboratory’s developmental validation, the 
citations and publications addressing the elements of Standard 8.2.1 (a through j) must 
be available and accessible.   
 
If a DNA laboratory has performed its own developmental validation, it must show 
evidence of how the elements of Standard 8.2.1 (a through j) were addressed.  
 
Comment 
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  Yes No N/A 


8.3 Except as provided in Standard 8.3.1.1, have internal 
validation of all manual and robotic methodologies been 
conducted by each laboratory and reviewed and 
approved by the laboratory’s technical leader prior to 
use? 


 
 


 
 


 
 


8.3.1  For Internal Validation Studies:    


 a.  Have internal validation studies been documented and 
summarized? 


 
 


 
 


 
 


 
b.  Have all internal validation studies conducted on or 


after July 1, 2009, included, as applicable:  


 
 


 
 


 
 


 
1.  Database type samples? 


   


  Yes  No  N/A  
   


 2. Reproducibility and precision? 
   


  Yes  No  N/A  
   


 3. Sensitivity and stochastic studies? 
   


  Yes  No  N/A  
   


 4. Contamination assessment?    


  Yes  No  N/A  
   


8.3.1.1 For multilaboratory systems:     


 a.  Has each laboratory in a multi-laboratory system 
completed, documented, and maintained applicable 
site-specific precision, sensitivity, and contamination 
assessment studies? 


 
 


 
 


 
 


 b.  Are the summaries of all applicable validation data 
available at each site? 


 
 


 
 


 
 


8.3.2 Have quality assurance parameters and interpretation 
guidelines been defined pursuant to internal validation? 


 
 


 
 


 
 


8.3.3 If a laboratory has had a change in detection platform or 
test kit, have internal validation studies been performed? 


 
 


 
 


 
 


8.3.4 If the NDIS laboratory has validated an expert system, 
was it validated in accordance with applicable NDIS 
operational procedures? 
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8.3.5 If the laboratory has validated the use of robotics, was 
the validation conducted and documented to the extent 
they are used by the database laboratory? 
 


 
 


 
 


 
 


8.4 Has the analyst or examination team successfully 
completed a competency test using the DNA analysis 
procedure prior to its incorporation into database 
applications? 


 
 


 
 


 
 


 
Discussion 
 
Internal validation is an accumulation of test data within the laboratory to demonstrate 
that established methods and procedures perform as expected in the laboratory.   
 
Expert System is a software program or set of software programs that interprets the 
data generated from a DNA analysis instrument platform in accordance with laboratory 
defined quality assurance rules and accurately identifies the data that does and does 
not satisfy such rules. 
 
Prior to implementing a new DNA methodology (methodology is used to describe the 
analytical processes and procedures used to support a DNA-typing technology: for 
example, extraction methods [manual vs. automated], quantification methods [slot blot, 
fluorometry, real-time], typing test kit, and platform [capillary electrophoresis, real-time 
gel, and end-point gel systems]) or procedure (procedure [protocol, SOP or other 
equivalent] is an established practice to be followed in performing a specified task or 
under specific circumstances) or an existing DNA method or procedure developmentally 
validated by another laboratory, the database laboratory must first demonstrate the 
reliability of the method or procedure internally for manual and/or robotic methods.  
 
The internal validation studies conducted by the database laboratory should be 
sufficient to support and document the reliability of the technology (technology is used 
to describe the type of forensic DNA analysis performed in the laboratory, such as 
RFLP, STR, YSTR, or mitochondrial DNA) as practiced by that laboratory through 
demonstrating reproducibility and precision, sensitivity and stochastic studies, mixture 
studies (if applicable), and contamination assessment.  
 
For internal validation having a completed summary dated prior to July 1, 2009, 
the laboratory must comply with Standard 8.3.1b (1) and (2), and the remaining 
subcategories (3 and 4) may be marked “N/A.”  In addition, the studies summarized 
after July 1, 2009, shall define the quality assurance parameters and interpretation 
guidelines to support their use in database applications.  Summaries must be written for 
all internal validation studies, and approval must be documented by the technical leader 
prior to being incorporated into database analysis. 
 
For laboratory systems that consist of more than one laboratory, each of the 
laboratories must complete and maintain precision, sensitivity, and contamination 
assessment studies. Basic validation studies may be shared among all locations in a 
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multi-laboratory system. The internal validation materials must be documented, 
summarized, and approved by the technical leader. Summaries of a system’s internal 
validation studies must be available at all sites.  
 
For laboratory systems that have acquired new equipment that leads to a platform 
change (platform is the type of analytical system used to generate DNA profiles such 
as capillary electrophoresis, real-time gel, and end-point gel instruments or systems), 
internal validation studies must be performed.  
 
For laboratory systems that have acquired new test kits (a test kit is a pre-assembled 
set of reagents that allows the user to conduct a specific DNA extraction, quantification 
or amplification), internal validation studies must be performed.  
 
A list of the validation studies in compliance with Standard 8.1 will be incorporated by 
the auditor into Appendix E. The validation studies found to be in compliance with 
Standard 8.1 after one external audit do not need to be reviewed. 


Prior to initiating database applications with any newly validated procedure(s), the DNA 
laboratory must ensure that its DNA personnel have successfully completed a 
competency test to the extent of their participation in database applications. A 
competency test(s) is a written, oral, and/or practical test or series of tests designed to 
establish that an individual has demonstrated achievement of technical skills and met 
minimum standards of knowledge necessary to perform database DNA analysis. For 
DNA personnel intimately involved in a validation, the technical leader may allow the 
validation to serve as the demonstration of competency. Documentation must be 
available to indicate that the involvement in the validation was representative of the 
extent the personnel will be involved in database applications.  


If the NDIS participating laboratory uses an expert system to enter data directly into 
CODIS, it shall use an NDIS approved expert system.  Depending on the rule order and 
set up of expert system parameters, the laboratory may need to perform developmental 
validation of that expert system.  Developmental validations of expert systems used by 
NDIS participating laboratories shall be approved by NDIS.  Standard 8.3.4 shall be 
marked N/A for non-NDIS participating laboratories and for NDIS laboratories that have 
not validated an expert system.   
 
Comment 
      
 
 
 
  Yes No N/A 


8.5 Have modified procedures been evaluated by comparison 
with the original procedures using similar DNA samples prior 
to their incorporation into database applications? 
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8.6 Has the laboratory evaluated each additional or modified 
critical instrument by conducting a performance check prior 
to its use in databasing? 
 


 
 


 
 


 
 


8.7 Has the laboratory evaluated software upgrades by 
conducting a performance check prior to use in databasing? 


 
 


 
 


 
 


 a.  Has new software or significant software modifications 
been documented and subjected to validation testing prior 
to use in databasing? 


 
 


 
 


 
 


 
Discussion 
 
If a laboratory modifies a procedure that would require a protocol change, the modified 
procedure shall be evaluated by comparing the original procedure to the modified 
procedure using similar DNA samples. Modifications must be documented and 
approved by the technical leader before being implemented in database applications.  
 
Each new instrument or performance-based software change (including upgrades) 
requires a performance check (performance check is a quality assurance measure to 
assess the functionality of laboratory instruments and equipment that affect the 
accuracy and/or validity of forensic sample analysis).  For example, a performance 
check would be necessary if a laboratory currently used one instrument and added 
another instrument of the same model number, or if a laboratory was using one 
instrument and upgraded to a different model of instrument without a change in the 
analysis software package. If a laboratory upgrades to another instrument and has a 
change in the analysis software package, then the laboratory must perform an internal 
validation study.  
 
If acquisition of new equipment leads to a method change (e.g., DNA detection from a 
gel-based to capillary-based system), internal validation studies must be performed. 
 
New software or significant software changes that would impact interpretation, the 
analytical process, or sizing algorithms shall require a validation prior to implementation 
in database applications.  A software upgrade that would not impact interpretation, the 
analytical process, or sizing algorithms shall require a performance check. 
 
Comment 
      
 
 
 
Standard 9.  Analytical Procedures 
 
  Yes No N/A 


9.1 
Does the laboratory have and follow written analytical 
procedures approved by the technical leader? 
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 a.  Are the laboratory’s standard operating procedures 
reviewed annually by the technical leader, and is this 
review documented? 


 
 


 
 


 
 


9.1.1 
Does the laboratory have a documented standard 
operating procedure for each analytical method used? 


 
 


 
 


 
 


 a.  Do the analytical procedures specify reagents, sample 
preparation, extraction methods, equipment, and 
controls that are standard for DNA analysis and data 
interpretation? 


 
 


 
 


 
 


 
Discussion 
 
To successfully satisfy Standard 9.1, the laboratory must demonstrate compliance with 
all of the subcategories of Standard 9.1. 
 
Procedure (protocol, standard operating procedure, or other equivalent) is an 
established practice to be followed in performing a specified task or under specific 
circumstances. 
 
Standard operating procedures must be reviewed by the technical leader annually as 
described in Standard 3.  This review must be documented and performed independent 
of the audit required by Standard 15. Standard operating procedures must be readily 
available to laboratory personnel, reflect the current practices employed by the 
laboratory, and be supported through a laboratory’s validation. 
 
The laboratory shall have and follow standard operating procedures for each analytical 
method used by the laboratory (analytical procedure is an orderly, step-by-step 
process designed to ensure operational uniformity and to minimize analytical drift).  
Each procedure must specify the reagents, sample preparation, extraction method, 
equipment, and controls used in the analytical process.   
 
A DNA laboratory must ensure that all of its procedures are current and readily 
available.  
 
Comment 
      
 
 
 
  Yes No N/A 
9.2 Does the laboratory use reagents that are suitable for the 


methods employed? 
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9.2.1 Does the laboratory have written procedures for 
documenting commercial reagents and for the formulation 
of in-house reagents? 


 
 


 
 


 
 


9.2.2 Are commercial reagents labeled with: 
 


 
 


 
 


 
 a.  The identity of the reagent?       


   


  Yes  No    
   


 b.  The expiration date as provided by the manufacturer or 
as determined by the laboratory?                            


   


  Yes  No    
   


9.2.3 Are in-house reagents labeled with:  
 


 
 


 
 


 
 a.  The identity of the reagent? 


   


  Yes  No    
   


 b.  The date of the preparation or expiration or both? 
   


  Yes  No    
   


 c.  The identity of the individual preparing the reagent? 
   


  Yes  No    
   


9.3 
 
Critical reagents shall include, but are not limited to, the 
reagents listed in Standards 9.3.1 and 9.3.2. 


   


 
a.  Has the laboratory identified critical reagents? 


 
 


 
 


 
 


 b.  Has the laboratory evaluated critical reagents prior to 
use in databasing? 


 
 


 
 


 
 


9.3.1 Has the laboratory identified and evaluated the following: 
 


 
 


 
 


 
 a.  Test kits or systems for performing quantitative PCR?    


  Yes  No  N/A  
   


 b.  Test kits or systems for performing genetic typing?   
   


  Yes  No  N/A  
   


9.3.2 Has the laboratory identified and evaluated the following:  
 


 
 


 
 


 
 a.  Thermostable DNA polymerase (if not tested as test kit 


components under Standard 9.3.1)? 
   


  Yes  No  N/A  
   


 b.  Primer sets (if not tested as test kit components under 
Standard 9.3.1)?  


   


  Yes  No  N/A  
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 c.  Allelic ladders used for genetic analysis (if not tested as 
test-kit components under Standard 9.3.1)? 


   


  Yes  No  N/A  
   


 
Discussion 
 
To successfully satisfy Standard 9.2, the laboratory must demonstrate compliance with 
all of the subcategories of Standard 9.2. 
 
The laboratory shall have and follow written procedures for documenting commercial 
reagents and formulating in-house reagents.    
 
Commercial reagents must be labeled with the identity of the reagent and the expiration 
date as provided by the manufacturer or determined by the laboratory. If the laboratory 
has determined an expiration date beyond that provided by the manufacturer, 
supporting documentation for that date must be available at the laboratory. For those 
reagents having no expiration date provided by the manufacturer, the laboratory shall 
have a policy for setting the expiration date. 
 
In-house reagents must be labeled with the identity of the reagent, the date of 
preparation or expiration or both, and the identity of the individual preparing the reagent.  
 
If the laboratory has an electronic bar-coding system for the management of its in-house 
reagents, the laboratory must place the name of the reagent on the bottle in addition to 
the bar coded information and have a written policy or procedure for recording the 
required information. In such instances Standards 9.2.2 through 9.2.3 shall be marked 
“Yes.”   
 
Records must be maintained that identify the preparer of the reagent and the quality 
control measures (if any) used to check the reliability of reagents. 


Test kit is a preassembled set of reagents that allows the user to conduct a specific 
DNA extraction, quantification, or amplification. A system is similar to a test kit except 
that it is not preassembled. 


Critical reagents are determined by empirical studies or routine practice to require 
testing on established samples before use on database or known samples. The 
laboratory must identify the reagents critical to the analytical processes used and 
evaluate each, prior to their use on evidence.  This list must include, at a minimum, 
those critical reagents listed in Standards 9.3.1 and 9.3.2.  Laboratories must have 
written procedures detailing the quality control measures in place for evaluating critical 
reagents and materials, the acceptable range of results, procedures for addressing 
unacceptable data, and mechanisms used for documentation and subsequent 
approval/rejection of quality control data.  


Comment 
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  Yes No N/A 


9.4 Does the laboratory have and follow a documented 
procedure for the resolution, verification and 
reporting/notification of database matches? 


 
 


 
 


 
 


 
Discussion 
 
The NDIS participating laboratory shall have and follow documented procedures for the 
resolution, verification and reporting/notification of database matches.  For non-NDIS 
laboratories, standard 9.4 shall be marked N/A. 
 
Comment 
      
 
 
 
  Yes No N/A 


9.5 Does the laboratory monitor the analytical procedures 
using appropriate controls and standards? 


 
 


 
 


 
 


9.5.1 Where quantitation is performed, are quantitation 
standards used?  


 
 


 
 


 
 


9.5.2 For positive and negative amplification controls:    


 a.  Are the positive and negative amplification controls 
associated with the samples being typed amplified 
concurrently in the same instrument with the samples at 
all loci using the same primers as the database, known 
and casework reference samples? 


 
 


 
 


 
 


 
b.  Are the positive and negative amplification controls 


associated with the samples being typed? 


 
 


 
 


 
 


9.5.3 Are reagent blank controls associated with each extraction 
set being analyzed as follows: 


   


 9.5.3.1  Extracted concurrently? 
 


 
 


 
 


 
 9.5.3.2  Are the reagent blanks amplified using: 


 
 


 
 


 
 


 a.  The same primers as the sample(s)?                                


  Yes  No  
   


 b.  The same instrument model as the sample(s)?                  
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  Yes  No  
   


 c.  The same concentration conditions as required by the 
sample(s) with the most sensitive volume conditions of 
the extraction set?     


   


  Yes  No  
   


 9.5.3.3  Are the reagent blanks typed using: 
 


 
 


 
 


 
 a.  The same instrument model as the sample(s)?    


  Yes  No  
   


 
b.  The same injection conditions as the sample(s)? 


   


  Yes  No  
   


 c.  The most sensitive volume conditions of the extraction 
set?    


   


  Yes  No  
   


9.5.4 Does the laboratory use allelic ladders and internal size 
markers for VNTR sequence PCR- based systems? 


 
 


 
 


 
 


 
Discussion  


A laboratory shall have and follow documented procedures to address the use of 
positive and negative controls in database applications. A positive amplification 
control is an analytical control sample that is used to determine if the PCR performed 
properly. This control consists of the amplification reagents and a known DNA sample. 
A negative amplification control is used to detect DNA contamination of the 
amplification reagents. This control consists of only amplification reagents without the 
addition of template DNA.  A reagent blank control is an analytical control sample that 
contains no template DNA and is used to monitor contamination from extraction to final 
fragment or sequence analysis. This control is treated the same as, and parallel to, the 
database and/or casework reference samples being analyzed. These procedures shall 
identify the acceptable results for controls and the verification and documentation of 
their use. A laboratory must use quantification standards as a part of its quantification 
process.  For databasing laboratories that do not use a quantitation procedure, standard 
9.5.1 shall be marked N/A. 


A laboratory shall associate a reagent blank control with each extraction set or batch of 
samples as defined by the laboratory.  The additional requirements for reagent blank 
controls specified in Standards 9.5.3.2 and 9.5.3.3 are applicable to samples 
extracted on or after July 1, 2009.  
 
The reagent blank control shall be extracted concurrently and in the most sensitive 
volume of the extraction set. If a laboratory does not quantitate its reagent blanks, it 
must document and verify that the reagent blanks are amplified concurrently with the 
database sample(s) being characterized from an extraction set.   
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If a laboratory has a practice of setting up multiple reagent blanks within its extraction 
set, and as a part of its process, it quantitates its reagent blanks, the laboratory shall 
amplify at least one of those reagent banks, if it is carrying on any of the specimens 
associated with the extraction set on to amplification in accordance with Standard 
9.5.3.2.  If a laboratory does set up multiple reagent blanks and quantitates those 
reagent blanks with its extraction set, it shall amplify and characterize at least the 
reagent blank that demonstrates the greatest signal, if any.      
 
If a laboratory uses multiple amplification test kits and the laboratory has depleted its 
reagent blanks associated with the extraction set or sample being amplified, a 
laboratory shall not continue on to a different amplification test kit without a reagent 
blank. 
 
For extraction sets being amplified, a laboratory shall concurrently amplify at all loci a 
set of positive and negative amplification controls using the same primers as the 
database sample(s).  Reagent blank controls associated with each extraction set being 
analyzed shall be extracted concurrently, amplified using the same primers as the 
database sample(s), amplified and typed in the same instrument model as the database 
sample(s) and using the most sensitive concentration conditions (criteria 9.5.3.2c) as 
required by the database sample(s) that contain the least amount of DNA.  For 
example, a laboratory has validated bringing all of its extracted questioned specimens 
and reagent blanks up in 20ul and quantitating 10% (2ul). After evaluating the 
quantitation results of the extraction set, one of the samples requires the remaining 18ul 
for amplification. Therefore, at least 18ul from an associated reagent blank shall be 
amplified with that extraction set. As another example, if after quantitation, a laboratory 
needs to reconstitute samples, one of the reagent blanks associated with that extraction 
set will also need to follow through that process.   
 
If a laboratory reamplifies a sample with the same amplification test kit or system, and 
does not increase the template volume over that of the original reagent blank, and does 
not alter the amplification parameters to increase sensitivity, the laboratory does not 
need to reamplify the reagent blank associated with the extraction set being reamplified, 
provided, however, that the laboratory includes the amplification positive and negative 
controls with the extraction set  
 
If a laboratory injects samples at varying injection times, amplicon volumes, and/or 
injection voltage, the reagent blank must satisfy the most sensitive injection conditions. 
For example, if a laboratory uses a five-second injection and a 10-second injection on a 
sample set, the laboratory must inject its reagent blank with at least the 10-second 
injection. 
 
If a laboratory determines at the quantification stage to terminate all sample processing, 
the reagent blank control must be either quantitated or typed in order for the sample 
processing to be terminated.  In order for a laboratory to determine that sample 
processing is to be terminated after DNA quantitation, the laboratory shall have a 
validation study to support that determination. 
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If a laboratory is using mass spectrometry with respect to Standard 9.5.4, the term 
“allelic ladder” refers to a collection of DNA fragments or the expected molecular 
masses of these DNA fragments for any particular locus.  
 
Comment 
      
 
 
 
  Yes No N/A 


9.5.5 Does the laboratory check its DNA procedures either 
annually or whenever substantial changes are made to a 
procedure against an appropriate and available NIST 
standard reference material (SRM) or standard traceable to 
a NIST standard?  


 
 


 
 


 
 


 
Discussion  


The laboratory must demonstrate performance through an annual check of its laboratory 
procedures (at a minimum from amplification to characterization) to generate typing 
results for each technology (technology is used to describe the type of forensic DNA 
analysis performed in the laboratory, such as RFLP, STR, YSTR, or mitochondrial 
DNA). 


NIST is the National Institute of Standards and Technology. 


Reference material (certified or standard) is a material for which values are certified 
by a technically valid procedure and accompanied by, or traceable to, a certificate or 
other documentation which is issued by a certifying body. 


Laboratories have the option of using one sample from the NIST SRM or to 
create/purchase a NIST-traceable standard for their annual check.  Laboratories are not 
required to purchase a NIST SRM kit each year to comply with Standard 9.5.5.  
Laboratories may identify controls and run these against the NIST SRM, which in turn 
makes these controls NIST-traceable.  For those laboratories that use a bloodstain 
control, a “lot” is identified as the bloodstain(s) that are tested against the NIST SRM, 
not the person from whom the blood was drawn.  This lot may be used annually to verify 
the controls and DNA procedures in use by the laboratory.  This annual check of typing 
results must be assessed separately from any use the NIST SRM may have as part of 
routine analysis (e.g., if a laboratory uses a NIST traceable 9947A as a part of its 
internal positive control for database analysis). A laboratory must demonstrate a 
designated NIST SRM laboratory check of its procedure annually or whenever a 
substantial change is made to the procedure. A substantial change would be a change 
in test kit, platform, or software. 
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Laboratories have the option of using additional NIST SRMs (such as Human 
Quantification Standard NIST SRM 2372) that may be available, but their use is not 
required by Standard 9.5.5.  
 
Comment 
      
 
 
 
  Yes No N/A 


9.6 Does the laboratory have and follow written guidelines for 
the interpretation of data?  


 
 


 
 


 
 


9.6.1 Does the laboratory verify that all control results meet the 
laboratory’s interpretation guidelines for data to be entered 
into CODIS? 


 
 


 
 


 
 


 
Discussion 
 
A laboratory shall have and follow written guidelines for the interpretation of data that 
are supported through its validation.  A laboratory is required to have and follow 
interpretation guidelines, even if using a validated expert system.  These interpretation 
guidelines should be used when validating the expert system.  A laboratory may rely 
upon an expert system to complete the data interpretation process.  The expert system 
may replace human review for database, known and casework reference samples only.  
If the NDIS participating laboratory uses an expert system, it shall use an NDIS 
approved expert system (internal validation is required for NDIS approved versions and 
developmental validation is required for those versions not already approved by NDIS).  
A laboratory shall verify that all control results meet the laboratory’s interpretation 
guidelines for all reported results.  A documented method must exist to demonstrate 
that control values are verified when used (e.g., check-off, technical review). 
 
Comment 
      
 
 
 
  Yes No N/A 


9.7 Does the laboratory have and follow a documented policy for 
detecting and controlling contamination? 


 
 


 
 


 
 


 
Discussion 
 
Contamination is the unintentional introduction of exogenous DNA into a DNA sample 
or PCR reaction. 
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A laboratory shall have and follow a documented policy for detecting and controlling 
contamination.  This policy should include the procedures used by a laboratory for 
monitoring, decontaminating, and detecting contamination.  In addition, a laboratory 
shall have and follow policies and/or procedures for interpreting data potentially affected 
by contamination.  
 
Comment 
      
 
 
 
Standard 10.  Equipment Calibration and Maintenance  
 
  Yes No N/A 
10.1 Does the laboratory use equipment that is suitable for the 


methods employed? 


 
 


 
 


 
 


10.2 Does the laboratory have and follow a documented 
program for conducting performance checks and 
calibrating equipment and instruments? 


 
 


 
 


 
 


10.2.1 At a minimum, are the following critical instruments or 
equipment performance-checked at least annually: 


 
 


 
 


 
 


 10.2.1.1  A thermometer that is traceable to national or 
international standard(s) and is used for 
conducting performance verification checks? 


 
 


 
 


 
 


 


 10.2.1.2  Balance/scale? 
 


 
 


 
 


 
 10.2.1.3  Thermal cycler temperature-verification system? 


 
 


 
 


 
 


 10.2.1.4  Thermal cycler, including quantitative-PCR 
system where utilized? 


 
 


 
 


 
 


 10.2.1.5  Electrophoresis detection systems? 
 


 
 


 
 


 
 10.2.1.6  Robotic systems? 


 
 


 
 


 
 


 10.2.1.7  Genetic analyzers? 
 


 
 


 
 


 
 10.2.1.8  Mechanical pipettes? 


 
 


 
 


 
 


10.2.2 The following critical equipment requires quarterly 
recertification: 


   


 10.2.2.1 Expert systems approved for use at NDIS. 
 


 
 


 
 


 


10.3 Does the laboratory have a schedule and follow a 
documented program to ensure that instruments and 
equipment are maintained properly? 
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 a.  Has documentation been retained for maintenance, 
service, and/or calibration? 


 
 


 
 


 
 


10.4 Does the laboratory performance check new critical 
instruments and equipment, or critical instruments and 
equipment that have undergone repair, service or 
calibration, before their use in database analysis? 


 
 


 
 


 
 


10.4.1 At a minimum, are the following critical instruments or 
equipment performance-checked and/or recertified 
following repair, service, or calibration: 


 
 


 
 


 
 


 10.4.1.1  Electrophoresis detection systems? 
 


 
 


 
 


 
 10.4.1.2  Robotic systems? 


 
 


 
 


 
 


 10.4.1.3  Genetic analyzers? 
 


 
 


 
 


 
 10.4.1.4  Thermal cycler, including quantitative-PCR 


where utilized? 


 
 


 
 


 
 


 10.4.1.5  Expert systems approved for use at NDIS? 
 


 
 


 
 


 
 
Discussion 
 
Calibration is the set of operations which establish, under specified conditions, the 
relationship between values indicated by a measuring instrument or measuring system, 
or values represented by a material, and the corresponding known values of a 
measurement.  
 
Critical equipment or instruments are those requiring calibration or a performance 
check prior to use and periodically thereafter.  
 
Performance check is a quality assurance measure to assess the functionality of 
laboratory instruments and equipment that affect the accuracy and/or validity of 
database, known or casework reference sample analysis.  
 
Traceability is the property of a result of a measurement whereby it can be related to 
appropriate standards, generally international or national standards, through an 
unbroken chain of comparisons.  
 
To successfully satisfy Standards 10.2 and 10.4, the laboratory must demonstrate 
compliance with all of the subcategories of both Standards. 
 
To successfully satisfy the requirements listed in Standards 10.2 and 10.4, the 
laboratory's documentation must, at a minimum, include all critical equipment and 
instruments listed above.  The laboratory’s documentation must include the schedules 
for and records of all repairs, service, or calibrations for the critical equipment and 
instruments.  Critical equipment or instruments are those requiring calibration prior to 
use and periodically thereafter when the accurate calibration of that instrument directly 
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affects the results of the analysis.  
 
The minimum requirements of a performance check of a thermometer used for 
performing performance checks may be accomplished through: (1) certification by an 
outside vendor;  or (2) in-house by the comparison of one or more temperature readings 
at various time intervals against another NIST-traceable thermometer.  
 
For example, a NIST-traceable thermometer certified for two years and used for 
conducting performance checks on equipment shall require the annual performance 
check.  A NIST-traceable thermometer certified for two years that is not used for 
conducting performance checks does not require the annual performance checks and 
may be used until the certification expires.  A NIST-traceable thermometer to be used 
beyond its certification date shall be recertified or be subject to the annual performance-
check requirements. 
 
The minimum requirements of a performance check of a balance or scale may be 
accomplished either through an outside vendor or performed in-house by the laboratory 
using certified weights.   
 
The minimum requirements of a performance check of a thermal cycler temperature-
verification system may be accomplished through certification by an outside vendor or 
accomplished in-house by the comparison against a certified thermal cycler temperature 
verification system.   
 
The minimum requirements of a performance check of a thermal cycler, including 
quantitative-PCR include the system’s diagnostic programs and the use of an 
appropriate certified temperature verification system or process.   
 
The minimum requirements of a performance check of an electrophoresis detection 
system may be accomplished by analyzing amplification controls or internal standards 
or using previously characterized DNA samples for comparison.  
 
The minimum requirements of a performance check of a robotic system shall be defined 
by the laboratory.  This performance check may be accomplished by an outside vendor 
or accomplished in-house by the laboratory.  
 
The minimum requirements of a performance check of a genetic analyzer may be 
accomplished by analyzing amplification controls or internal standards or using 
previously characterized DNA samples for comparison.  For example, a laboratory may 
choose to performance-check a genetic analyzer by analyzing a set containing an 
amplification positive, an amplification negative and a ladder.  If a laboratory uses a 
mass spectrometer, a performance check would be defined by the laboratory to verify 
sensitivity and accurate mass assignments.  
 
The minimum requirements of a performance check of a mechanical pipette may be 
accomplished by certification by an outside vendor or accomplished in-house through 
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the comparison of a series of measurements.  For example, measurements are 
evaluated at a high and low setting of the pipette’s range.  
 
Laboratories have the option of using additional NIST SRMs (e.g., Human 
Quantification Standard NIST SRM 2372) that may be available, but their use is not 
required by Standard 10.2.1 unless specifically referenced by the laboratory.  
 
The critical instruments and equipment identified in Standard 10.4.1 require additional 
(beyond annual) performance checks after repair, service or calibration.  At a minimum, 
the electrophoresis detection system, robotic systems, genetic analyzers, and thermal 
cyclers and expert systems approved for use at NDIS listed in Standard 10.4.1 shall be 
performance-checked after repair, service, or calibration.  New critical instruments and 
equipment, and critical instruments or equipment having a specific repair, service, or 
calibration, may necessitate additional performance check elements as defined by the 
laboratory to demonstrate acceptable sensitivity and precision as those instruments 
previously in use. 
 
Critical instruments or equipment that are not listed in Standard 10.4.1 are not required 
to have a performance check after repair, service, or calibration.  
 
For 10.2.2 and 10.2.2.1 NDIS participating laboratories must recertify their NDIS 
approved expert systems quarterly.  These standards may be marked N/A for non-NDIS 
participating laboratories and laboratories that are not using an expert system.   
 
For 10.4.1.5 the same procedure used for the quarterly recertification should be used as 
the basis of the performance check for expert systems following repair, service or 
calibration of the expert system.  Unless the expert system software is newly installed, 
service or repair of the hardware and software systems supporting the expert systems 
may not require recalibration or certification.  This standard may be marked N/A for non-
NDIS participating laboratories and laboratories that are not using an expert system.   
 
Comment 
      
 
 
 
Standard 11.  Documentation/Reports  
 
  Yes No N/A 
11.1  a.  Does the laboratory have and follow written procedures 


for taking and maintaining documentation for database, 
known or casework reference samples?  


 
 


 
 


 
 


 b.  Does the laboratory maintain all analytical 
documentation generated by analysts related to 
database analyses?  
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 c.  Does the laboratory retain, in hard copy or electronic 
format, sufficient documentation for each technical 
analysis to support the profile data such that another 
qualified individual could interpret and evaluate the data? 


 
 


 
 


 
 


 
Discussion 
 
Laboratory database sample records may be in hard copy, electronic files, or a 
combination of both formats. 
 
The laboratory should have a written procedure detailing documentation maintained 
under this Standard.  Materials contained in sample records must demonstrate 
compliance with this Standard.  
 
Comment 
      
 
 
 
  Yes No N/A 
11.2 Does the laboratory have and follow written procedures to 


ensure the confidentiality of the database, known or 
casework reference samples and the information in DNA 
databases and DNA records, except as otherwise 
provided by applicable state or federal law?  


 
 


 
 


 
 


11.2.1 Does the laboratory have and follow written procedures 
for the release of the DNA records and database, known 
or casework reference samples in accordance with 
applicable state or federal law? 


 
 


 
 


 
 


11.2.2 Does the laboratory have and follow written procedures 
for the release of personally identifiable information 
relating to DNA records in accordance with applicable 
state or federal law? 


 
 


 
 


 
 


 11.2.2.1  Does the laboratory have and follow a procedure 
for the release of personally identifiable information in 
connection with a database hit? 


 
 


 
 


 
 


 
Discussion 
 
To successfully satisfy Standard 11.2, compliance must be demonstrated with all of the 
subcategories of Standard 11.2. 
 
A variety of methods or media (such as a notification letter) may be used to meet the 
requirements for release of hit information per Standard 11.2.2.1. A formal technically 
reviewed laboratory report is not required.  To satisfy 11.2.2.1, the laboratory must have 
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and follow procedures for resolving database matches before personally identifiable 
information is released in connection with a database hit.  Standard 11.2.2.1 shall be 
marked “N/A” for non-NDIS participating laboratories.  
 
Comment 
      
 
 
 
Standard 12.  Review  
 
  Yes No N/A 
12.1 Does the laboratory have and follow written procedures 


for reviewing DNA records and DNA database 
information, including the verification and resolution of 
database matches? 


 
 


 
 


 
 


12.1.1 Are all technical reviews conducted by an individual that 
is, or has been, a qualified analyst in the methodology 
being reviewed? 


 
 


 
 


 
 


 
Discussion 


Administrative review is an evaluation of the report and supporting documentation for 
consistency with laboratory policies and for editorial correctness.  


Technical review is an evaluation of reports, notes, data, and other documents to 
ensure there is an appropriate and sufficient basis for the scientific conclusions.  


The laboratory must conduct and document a review of all data.  The laboratory must 
have written procedures defining the elements associated with both administrative and 
technical reviews.  The technical review elements shall include a review of all notes, all 
worksheets, and all electronic data (or printed electropherograms or images) supporting 
the results; a review of all DNA types to verify that they are supported by the raw or 
analyzed data (electropherograms or images); a review of all controls, internal lane 
standards, and allelic ladders to verify that the expected results were obtained; and a 
review to confirm that reworked samples have appropriate controls. 


NDIS participating laboratories must have and follow procedures for reviewing database 
matches including the verification and resolution of the matches.  If a database 
laboratory issues reports, both technical and administrative reviews are required.  
Notification letters issued in the course of a database hit which do not contain technical 
data require at a minimum an administrative review 


An analyst who performs technical reviews on DNA database, known or casework 
reference samples shall be or have been an analyst qualified in the specific DNA 
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methodology that the review encompasses.  Technical reviewer is an employee or 
contract employee who is a current or previously qualified analyst in the methodology 
being reviewed that performs a technical review of analytical results and is not an 
author of the applicable report.  The technical reviewer shall not be the original analyst.  
Methodology is used to describe the analytical processes and procedures used to 
support a DNA-typing technology: for example, extraction methods (manual vs. 
automated), quantification methods (slot blot, fluorometry, real-time); typing test kit; and 
platform (capillary electrophoresis, real-time gel and end-point gel systems).   


The technical reviewer must be proficiency-tested semiannually to the extent to which 
they perform database analysis.  A qualified analyst proficiency-tested in the specific 
DNA methodology is qualified to serve as a technical reviewer without needing to take 
an additional proficiency test as a technical reviewer.   


An analyst whose sole responsibility is technical review must be qualified under 
Standard 5.4 and its subsections to the extent of his or her interpretative role as a 
technical reviewer.  Additionally, an analyst whose sole responsibility is technical review 
must be proficiency-tested in technical review.    
 
The administrative reviewer is not required to be a current or former qualified DNA 
analyst. 
 
This Standard is intended for data generated within the DNA laboratory.  The review of 
data generated external to the laboratory is governed by Standard 17.  
 
Comment 
      
 
 
 
  Yes No N/A 
12.2 Does the laboratory document the completion of the 


technical review prior to uploading or searching in SDIS, 
and does it include the following elements: 


 
 


 
 


 
 


 12.2.1  A review of all notes, all worksheets, and all 
electronic data (or printed electropherograms or 
images) supporting the results? 


 
 


 
 


 
 


 12.2.2  A review of all DNA types to verify that they are 
supported by the raw or analyzed data 
(electropherograms or images)? 


 
 


 
 


 
 


 12.2.3  A review of all controls, internal lane standards, and 
allelic ladders to verify that the expected results 
were obtained? 


 
 


 
 


 
 


 12.2.4  A review to confirm that reworked samples have 
appropriate controls? 
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Discussion 
 
Standard 12.2 and its subcategories shall be marked “N/A” for non-NDIS participating 
laboratories. 
 
A documented technical review of the data must be completed by the NDIS participating 
laboratory prior to uploading or searching the data at SDIS.  The laboratory shall have a 
written procedure detailing the elements of its technical review including how the 
completion of the technical review will be documented.  The laboratory’s technical 
review procedures for database samples must include each of the above elements.  
 
For NDIS participating laboratories, the review of the DNA types in 12.2.2 and 12.2.3 
may be accomplished by an NDIS approved and internally validated expert system. 
 
Comment 
      
 
 
 
  Yes No N/A 
12.3 For the release of personally identifiable information: 


 
a.  Does the laboratory conduct an administrative review of 
official correspondence related to database hits containing 
personally identifiable information? 
 


 
 


 
 


 
 


 


 
 


 


 b. Does the administrative review include the following 
elements (any or all of which may be included within the 
technical-review process): 


 
 


 
 


 
 


 12.3.1  A review of the supporting administrative 
documentation and the correspondence for clerical 
errors? 


 
 


 
 


 
 


 12.3.2  A review of the individual’s biographical data, 
qualifying offense, and DNA profile generated from 
reanalysis, as applicable? 


 
 


 
 


 
 


 12.3.3  Does the laboratory have and follow a procedure to 
document the completion of the administrative 
review?   


 
 


 
 


 
 


   
Discussion 
 
Administrative review is an evaluation of the report and supporting documentation for 
consistency with laboratory policies and for editorial correctness.  
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To successfully satisfy Standard 12.3, compliance must be demonstrated with all of the 
subcategories of Standard 12.3. 
 
The laboratory’s administrative review procedures of database analysis must include all 
of the above elements and may be included within the technical-review process.  The 
review of the chain of custody and disposition of evidence shall be limited to the 
casework reference samples received by the DNA database laboratory.   
 
Comment 
      
 
 
 
  Yes No N/A 
12.4 Does the laboratory document the elements of a technical 


and administrative review?   


 
 


 
 


 
 


12.5 Does the laboratory have and follow a documented 
procedure to address unresolved discrepant conclusions 
between analysts and reviewers? 


 
 


 
 


 
 


12.6 Does the laboratory have a system in place to ensure that 
the correct CODIS specimen categories have been 
assigned? 


 
 


 
 


 
 


 
Discussion 
 
Laboratories must describe the method used for documenting the completion of 
technical and administrative reviews, as well as a procedure that defines the course of 
action necessary in the event of an unresolved discrepancy.  Laboratories that include 
some or all of the administrative review elements listed in Standard 12.3 in their 
technical review procedure also must document the completion of the administrative 
review.  An administrative review is required for official correspondence containing 
personally identifiable information. 
 
To satisfy Standard 12.6, the laboratory must have and follow a system to ensure the 
correct specimen categories have been assigned. 
 
Standard 12.6 shall be marked “N/A” for non-NDIS-participating laboratories. 
 
Comment 
      
 
 
 
  Yes No N/A 
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12.7 Does the laboratory have and follow a program that 
documents the annual monitoring of the testimony of 
laboratory personnel? 


 
 


 
 


 
 


 
Discussion 
 
Individuals who provide testimony as part of their current positions must be monitored at 
least once annually.  Several methods of monitoring are possible, and laboratories may 
select an appropriate approach.  Laboratories must define the elements and 
standardize the method for capturing information necessary to review an individual’s 
testimony.  The testimony-monitoring report or results must be reviewed with the 
individual to identify areas of strengths and weaknesses.  The laboratory shall maintain 
documentation of this monitoring process.  
 
The laboratory must provide clear documentation identifying individuals who did not 
testify over the course of the year.  
 
Comment 
      
 
 
 
Standard 13.  Proficiency Testing 
  
  Yes No N/A 
13.1 Do analysts, technical reviewers, technicians, and other 


personnel designated by the technical leader undergo 
semiannual external proficiency testing in each technology 
performed to the full extent in which they participate in 
database analysis? 


 
 


 
 


 
 


 
Discussion 
 
Semiannual is used to describe an event that takes place two times during one 
calendar year, with the first event taking place in the first six months of the calendar 
year and the second event in the last six months of the calendar year, and where the 
interval between events is at least four months and not more than eight months.  The 
program shall be administered in an open proficiency-testing format.  The results shall 
be submitted to the proficiency-test provider in order to be included in the provider’s 
published external summary report. 
 
An external proficiency test is defined as a test obtained from an approved proficiency-
test provider.  The laboratory must not have access to the proficiency-test results until 
all participants have completed the test. 
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All analysts, technical reviewers, technicians, and other personnel designated by the 
technical leader, must be externally proficiency-tested semiannually, in each DNA 
technology to the full extent in which they perform database examinations.  Technology 
is used to describe the type of forensic DNA analysis performed in the laboratory, such 
as RFLP, STR, YSTR, or mitochondrial DNA.  It is permissible for multiple technologies 
to be reported on a single proficiency test.  However, all individuals must be tested 
semiannually in each technology performed to the full extent to which they participate in 
database analysis.  For example, for individuals qualified in multiple technologies, each 
such individual must be externally proficiency-tested in each technology semiannually.  
All applicable samples in a single proficiency test shall be worked for each technology.   


There are no proficiency test requirements for individuals who function solely as 
technical leaders or CODIS administrators. 
 
Comment 
      
 
 
 
  Yes No N/A 
13.1.1 Are individuals using both manual and automated 


methods proficiency-tested in each, at least once per 
year, to the full extent in which they participate in 
database analysis? 


 
 


 
 


 
 


13.1.2 Have newly qualified individuals entered the external 
proficiency-testing program within six months of the date 
of their qualification? 


 
 


 
 


 
 


13.1.3 Has the laboratory defined, documented, and 
consistently used the date that the proficiency test is 
performed as the received date, assigned date, 
submitted date, or due date? 


 
 


 
 


 
 


13.1.4 Except as provided in Standard 13.1.4.1, has each 
analyst been assigned and completed his or her own 
external proficiency test? 


 
 


 
 


 
 


 13.1.4.1  If a team approach is used, have all analysts, 
technicians, and technical reviewers been 
proficiency-tested according to Standard 13.1?  


 
 


 
 


 
 


13.1.5 Has the typing of all CODIS core loci or CODIS core 
sequence ranges been attempted for each technology 
performed as applicable?    


 
 


 
 


 
 


13.1.6 Does the laboratory maintain the following records for 
proficiency tests: 


 
 


 
 


 
 


 13.1.6.1  The test-set identifier? 
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 13.1.6.2  Identity of the analyst, and other participants, if 
applicable? 


 
 


 
 


 
 


 13.1.6.3  Date of analysis and completion? 
 


 
 


 
 


 
 13.1.6.4  Copies of all data and notes supporting the 


conclusions? 


 
 


 
 


 
 


 13.1.6.5  The proficiency test results? 
 


 
 


 
 


 
 13.1.6.6  Any discrepancies noted? 


 
 


 
 


 
 


 13.1.6.7  Corrective actions taken? 
 


 
 


 
 


 
13.1.7 Does the laboratory include, at a minimum, the following 


criteria for evaluating proficiency test results: 


 
 


 
 


 
 


 13.1.7.1  Evaluation:     


 a.  Are all reported inclusions (if applicable) 
correct? 


 
 


 
 


 
 


 b.  Are all reported exclusions (if applicable) 
correct? 


 
 


 
 


 
 


 c.  Are all reported genotypes and/or 
phenotypes correct or incorrect according to 
consensus results or within the laboratory’s 
interpretation guidelines? 


 
 


 
 


 
 


 13.1.7.2 Are results that are reported as inconclusive or 
not interpretable consistent with written 
laboratory guidelines? 


 
 


 
 


 
 


      13.1.7.2.1 Has the technical leader reviewed any    
inconclusive result for compliance with 
laboratory guidelines?  


 
 


 
 


 
 


 13.1.7.3 Have all discrepancies/errors and subsequent 
corrective actions been documented? 


 
 


 
 


 
 


 13.1.7.4 Have all final reports been graded as 
satisfactory or unsatisfactory? 


 
 


 
 


 
 


      13.1.7.4.1 When a final report was graded 
satisfactory, was it shown that no 
analytical errors were observed for the 
DNA profile typing data? 


 
 


 
 


 
 


            13.1.7.4.1.1 If present, were administrative 
errors and corrective actions 
documented? 


 
 


 
 


 
 


13.1.8 Have all proficiency-test participants been informed of 
their final test results, and has this notification been 
documented?   


 
 


 
 


 
 


13.1.9 Has the technical leader been informed of the results of 
all participants, and has this notification been 
documented? 
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 a.  If applicable, did the technical leader inform the 
CODIS administrator of all nonadministrative 
discrepancies that affect the typing results and/or 
conclusions at the time of discovery? 


 
 


 
 


 
 


 
Discussion 
 
Laboratories that routinely employ a team approach for conducting DNA examinations 
(such as several technicians, each performing a separate, dedicated aspect of the DNA 
process on database samples) may similarly employ a team approach for performing 
proficiency tests. 
 
Laboratories that have both manual and automated methods shall proficiency test each 
individual who is qualified in both manual and automated in each method at least once 
per year to the full extent in which they participate in database analysis.  For example, if 
an individual is qualified in both manual and automated methods for DNA extraction in 
database analysis, then the individual must be proficiency-tested in each method at 
least once per year to the full extent in which he or she participates in database 
analysis.  If a laboratory has multiple manual and/or automated methods, the individual 
must be proficiency-tested on at least one of the manual methods and one of the 
automated methods per year.  This does not preclude the possibility that both methods 
may be administered on a single proficiency test. 
 
Newly qualified analysts must enter into the proficiency test cycle within 6 months of 
qualification by performing the extraction methods (manual vs. automated), 
quantification methods (slot blot, fluorometry, real-time); typing test kits; and platforms 
(capillary electrophoresis, real-time gel and end-point gel systems) to the full extent of 
his or her participation in database analyses.  If the analyst was qualified in multiple 
extraction methods (manual/automated), quantitation methods, typing test kits, and/or 
platforms, all methods must be addressed between the most immediate proficiency test 
(within 6 months) and the following proficiency test cycle. 
 
Currently qualified analysts who become qualified in additional extraction methods 
(manual vs. automated), quantification methods (slot blot, fluorometry, real-time); typing 
test kits; and/or platform (capillary electrophoresis, real-time gel and end-point gel 
systems) must be proficiency tested on the additional methods in his/her next scheduled 
proficiency test. 
 
Laboratories that have more than one platform shall proficiency test each individual that 
is qualified in more than one platform on each platform at least once per year to the full 
extent in which they participate in database analysis.  For example, if an individual is 
qualified in both capillary and gel-based platforms, then the individual must be 
proficiency tested on each platform at least once per year to the full extent in which he 
or she participates in database analysis.  This does not preclude the possibility that 
multiple platforms may be administered on a single proficiency test. 
 
Laboratories that have more than one amplification test kit shall proficiency test each 
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individual that is qualified in more than one amplification test kit once per year to the full 
extent in which he or she participates in database analysis.  For example, if an 
individual is qualified in two different amplification test kits, each containing all of the 
CODIS core loci, then the individual must be proficiency tested with each amplification 
test kit once per year to the full extent in which he or she participates in database 
analysis.  
 
For an individual qualified in multiple amplification test kits or systems for a specific 
technology, the individual must be proficiency tested on each amplification test kit or 
system over the course of the year.  However, the individual must be proficiency 
tested on all the CODIS core loci and/or core sequence ranges for each 
semiannual proficiency test cycle.  This requirement to be semiannually proficiency 
tested on all the CODIS core loci or core sequence ranges only applies to an analyst 
who is qualified in an amplification kit or combination of kits that possess all of the 
CODIS core loci or core sequence ranges.  This does not preclude the possibility that 
multiple amplification test kits may be administered on a single proficiency test. 
 
Laboratories that use a team approach in database analysis may use this approach in 
their required semiannual proficiency testing; however each individual shall be 
proficiency tested at least once per year in each amplification test kit for DNA typing, 
platform, and an automated and/or manual (as applicable) method to the full extent of 
his or her participation in database analysis.  Individuals using a team approach are still 
required to participate in semiannual external proficiency testing in each technology 
performed. 
 
Each proficiency test must include testing for all CODIS core loci and/or CODIS core 
sequence ranges for each of the technologies performed. 
 
It shall be the technical leader’s responsibility to determine whether an error in 
interpretation or typing shall be classified as an analytical error or not, based on review 
of the analytical data to ensure consistency with laboratory interpretation guidelines. 
A satisfactory grade is attained for a proficiency test when there are no analytical errors 
for the DNA profile-typing data.  The occurrence of administrative errors and corrective 
actions shall be documented.  If no administrative errors or corrective actions have 
occurred, Standard 13.1.7.4.1.1 shall be marked “N/A.” 
 
It shall be the technical leader’s responsibility to review and document that any 
inconclusive results are in compliance with laboratory guidelines.   
 
The laboratory must have and use a documented program for evaluating proficiency-
testing data as listed in Standard 13.1.7.  Each participant shall be informed of his or 
her final test results, and the notification shall be documented. 
 
The technical leader shall be informed of the results of all participants and shall be 
responsible for informing the CODIS administrator of all nonadministrative 
discrepancies that affect the typing results and/or conclusions at the time of discovery.  
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If nonadministrative discrepancies did not occur, Standard 13.1.9.a shall be marked 
“N/A.”  
 
Comment 
      
 
 
 
  Yes No N/A 
13.2 Does the laboratory use an external proficiency test 


provider(s) that is in compliance with the current proficiency 
testing manufacturing guidelines established by the 
American Society of Crime Laboratory Directors/Laboratory 
Accreditation Board or is in compliance with the current 
International Organization for Standardization? 


 
 


 
 


 
 


 
Discussion 
 
An external proficiency test provider must demonstrate compliance with the current 
proficiency testing manufacturing guidelines established by the American Society of 
Crime Laboratory Directors/Laboratory Accreditation Board.  Alternatively, the external 
proficiency test provider can demonstrate compliance with the International 
Organization for Standardization (ISO) ISO/IEC 17043:2010.  
 
Comment 
      
 
 
 
Standard 14.  Corrective Action  
 
  Yes No N/A 


14.1 For a corrective action plan:    


 a.  Has the laboratory established and followed a corrective 
action plan that addresses discrepancies detected in 
proficiency tests and database analysis? 


 
 


 
 


 
 


 b.  Does the corrective action plan, at a minimum, address 
the following: 


 
 


 
 


 
 


 1.  Define what level/type of discrepancies are applicable 
to this practice?                                                                      


   


    Yes  No  N/A  
   


 2.  Identify (when possible) the cause of the 
discrepancy? 
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    Yes  No  N/A  
   


 3.  Effect of the discrepancy?    


    Yes  No  N/A  
   


 4.  Corrective actions taken?    


    Yes  No  N/A  
   


 5.  Preventative measures taken (where applicable) to 
minimize its reoccurrence? 


   


    Yes  No  N/A  
   


 6.  Is documentation of all corrective actions maintained 
in accordance with Standard 3.2? 


   


    Yes  No  N/A  
   


14.2 Prior to implementation do all corrective actions have the 
documented approval of the technical leader? 


 
 


 
 


 
 


 
Discussion 
 
This standard addresses only those corrective actions resulting from DNA database 
analysis or DNA proficiency tests.  The elements listed may be assessed through a 
review of existing laboratory documentation.  
  
To successfully satisfy Standard 14.1.b, the laboratory must demonstrate compliance 
with all of the subcategories of Standard 14.1.b.  
 
Comment   
      
 
 
 
Standard 15.  Audits  
 
  Yes No N/A 
15.1 Has the laboratory been audited annually in accordance 


with the FBI DNA Quality Assurance Standards? 


 
 


 
 


 
 


 For this audit, has the laboratory maintained 
documentation that the auditor(s): 


 
 


 
 


 
 


 a.  Is qualified? Yes  No  
   


 b.  Is a current or previously qualified analyst in the 
laboratory’s current DNA technologies and platform? 


   


  Yes  No  
   


 c.  Has one team member that is a currently or previously 
qualified analyst from a databasing laboratory? 
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  Yes  No  
   


15.2 Has an external audit been conducted at least once every 
two years by a second agency?  


 
 


 
 


 
 


 


For this audit, has the laboratory maintained 
documentation that the auditor(s):  


 
 


 


 
 


 


 
 


 


 a.  Is qualified? Yes  No  


b.  Is a current or previously qualified analyst in the 
laboratory’s current DNA technologies and platform? 
 Yes  No  


c.  Has one team member that is a currently or 
previously qualified analyst from a databasing 
laboratory? 
 Yes  No  


 


   


15.2.1 Has the laboratory maintained audit documentation of 
those individuals (i.e., CODIS administrator, technical 
leader, and analysts) that have had their education, 
experience, and training qualifications evaluated and 
approved during two external audits?  


 
 


 
 


 
 


15.2.2 Has the laboratory maintained the documentation for 
those validations previously evaluated and approved 
during one external audit?  


 
 


 
 


 
 


15.3 For internal audits, has the laboratory maintained 
documentation that the auditor(s) for this audit :  


 
 


 
 


 
 


 a.  Is qualified? Yes  No  
   


 b.  Is a current or previously qualified analyst in the 
laboratory’s current DNA technologies and platform? 


   


  Yes  No  
   


15.4 Have the internal and/or external audits performed 
pursuant to Standard 15.1 been conducted using the FBI 
DNA Quality Assurance Standards Audit Document in 
effect at that time? 


 
 


 
 


 
 


15.5 Have internal and external DNA audit documents and, if 
applicable, corrective action(s) been submitted to the 
technical leader for review to ensure that findings, if any, 
were appropriately addressed?   
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15.5.1 For NDIS-participating laboratories, did the laboratory 
provide all external audit documentation and laboratory 
responses to the FBI within 30 days of the laboratory’s 
receipt of the audit documents or report? 


 
 


 
 


 
 


15.6 Are previous internal and external audit documents 
retained and available for auditor inspection? 


 
 


 
 


 
 


 
Discussion 
 
Audit is an inspection used to evaluate, confirm, or verify activity related to quality. 
 
In accordance with Standard 15.1, the required annual audit shall, at a minimum, occur 
once every calendar year and shall be at least 6 months but no more than 18 months 
apart.  Annual audits may be conducted in an internal and/or external manner and, at 
the discretion of the laboratory, may consist exclusively of external audits and be 
performed on more than an annual basis.   
 
Standard 15.2 requires that an external audit be performed at least once every two 
years and Standard 15.5.1 requires that all external audits performed on an NDIS 
laboratory, regardless of frequency, shall be submitted to the NDIS Custodian. 
 
Only audits that were performed using the most current (as of the time of the respective 
audit) FBI Quality Assurance Standards Audit Document shall be eligible for compliance 
with Standards 15.1 and 15.4. 
 
Audit teams may consist of one or more individuals. 
 
Standards 15.1a, 15.2a and 15.3a are a self-verification by the auditor(s) to ensure that 
the auditor, or the auditing team, consists of appropriately qualified individuals.   This 
certification should be obtained and documented prior to the beginning of the audit and 
maintained by the laboratory.  Regardless of the audit (internal or external), it is the 
laboratory's responsibility to ensure that there is at least one person that is, or has 
previously been, a qualified analyst for each specific DNA technology (technology is 
used to describe the type of forensic DNA analysis performed in the laboratory, such as 
RFLP, STR, YSTR, or mitochondrial DNA) performed and that there is at least one 
person who is a qualified auditor on the audit team.  Additionally, at least one participant 
in the internal or external auditing team shall be a currently or previously qualified DNA 
database analyst.  This may be accomplished by having a single auditor who meets all 
of the specified qualifications or through a combination of the various members of a 
multiperson audit team.  These requirements are applicable to audits performed on 
or after July 1, 2009. 
 
Technical leaders and analysts who were appointed or hired prior to July 1, 2009, 
will be assessed according to the educational requirements of the FBI Quality 
Assurance Audit Document dated July 1, 2004.  Technical leaders, CODIS 
administrators, and analysts appointed or hired on or after July 1, 2009, will be 
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assessed according to the educational requirements of the FBI Quality Assurance 
Audit Document dated July 1, 2009.  
 
In accordance with Standards 15.2.1 and 15.2.2, when documentation of the required 
reviews has been memorialized in previous external audit documents, the auditor(s) is 
not required to perform additional review with respect to the personnel or validations 
that were previously reviewed and documented except for training in new 
methodologies and/or technologies by previously qualified personnel.  However, this in 
no way prohibits the auditor from performing such additional reviews as that auditor(s) 
may deem appropriate or necessary. 
 
The two independent external auditor approvals of personnel referenced in Standard 
15.2.1 are not transferable and are only valid within the laboratory or laboratory system 
for which those personnel are employed at the time of the approvals.   


Standard 15.2.2 is only applicable to those methodologies that are currently used by the 
laboratory.  Methodology is used to describe the analytical processes and procedures 
used to support a DNA-typing technology: for example, extraction methods (manual vs. 
automated), quantification methods (slot blot, fluorometry, real-time); typing test kit; and 
platform (capillary electrophoresis, real-time gel and end-point gel systems). 


The written report should be prepared by the auditor(s) and sent to the laboratory within 
30 days of the audit.  The audit document report consists of the completed audit 
document checklist, with any areas of noncompliance listed under the Findings section 
of Appendix A.  All findings must be clearly identified and referenced to the appropriate 
Standard.  Recommendations must not be included in the Audit Document Report.  
 
The laboratory must ensure that within the Response section of Appendix A,  
an adequate response detailing any incorporated corrective action, if appropriate, has 
been generated with regard to all findings.  A laboratory’s written course of action or 
response to the findings in an audit document report also should be maintained as part 
of the Audit Document Report.  
 
Prior audit document reports must be available to the auditor(s) as a measure of the 
laboratory’s response to previous findings.  It is critical that findings identified in a 
previous audit document report be thoroughly addressed and resolved (if possible) 
within the DNA laboratory’s capabilities.   
 
To fulfill the requirements associated with Standard 15.5, the laboratory must show 
evidence of a response and/or corrective action to all findings detailed during the 
previous audit.  
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To comply with Standard 15.5.1, it is incumbent on the NDIS laboratory to document for 
each external audit, the date that the external audit document report was received from 
the auditor(s) and the date that the laboratory sent the external audit documentation and 
laboratory responses to the FBI.  The laboratory response may include a notification to 
the NDIS Custodian if the laboratory needed to request an extension of time for sending 
the required audit documentation.  For non-NDIS laboratories, the response to Standard 
15.5.1 shall be marked “N/A.”  
 
Comment 
      
 
 
 
Standard 16.  Safety 
 
  Yes No N/A 
16.1 Does the laboratory have and follow a documented 


environmental health and safety program that includes, at 
a minimum, the following: 


 
 


 
 


 
 


 16.1.1  A bloodborne pathogen and chemical hygiene 
plan?  


 
 


 
 


 
 


 16.1.2  Documented training on the bloodborne pathogen 
and chemical hygiene plan? 


 
 


 
 


 
 


16.2 Has the laboratory’s environmental health and safety plan 
been reviewed annually? 


 
 


 
 


 
 


 a.  Has such review been documented? 
 


 
 


 
 


 
 
Discussion 
 
To fulfill the requirements for Standard 16.1, the laboratory must  
demonstrate compliance with each of the subcategories of Standard 16.1.  
 
All information addressing environmental health and safety must be current and  
available to laboratory staff.  This information must be updated to reflect changes in a 
technical procedure (e.g., radioisotopes) or the remodeling of laboratory space (e.g., 
changed evacuation plans) that may have an effect on the laboratory’s environmental 
health and safety plan.  
 
To fulfill the requirements for Standard 16.2, the laboratory must demonstrate that the 
review ensures that all environmental health and safety practices are appropriate and 
contemporary.  
 
Comment 
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STANDARD 17.  Outsourcing  
 
  Yes No N/A 
17.1 Has the vendor laboratory complied with the FBI Quality 


Assurance Standards for DNA Databasing Laboratories 
and the accreditation requirements of federal law? 


 
 


 
 


 
 


17.1.1 Has the NDIS laboratory that outsources DNA sample(s) 
for entry into or search in CODIS required and maintained 
the following documentation from the vendor laboratory:  


 
 


 
 


 
 


 a.  Compliance with the FBI Quality Assurance Standards 
for DNA Databasing Laboratories? 


   


  Yes  No  
   


 b.  Compliance with the accreditation requirements of 
federal law? 


   


  Yes  No  
   


17.2 Except as provided in Standard 17.2.1, since the 
laboratory’s last external audit, did the NDIS laboratory’s 
technical leader document and maintain the approval of 
the technical specifications of the outsourcing agreement 
before it was awarded? 


 
 


 
 


 
 


17.2.1 For a vendor laboratory that is performing DNA analysis 
for a law enforcement agency or entity other than the 
NDIS laboratory, was documented approval obtained by 
the vendor laboratory from the technical leader of the 
NDIS laboratory, accepting ownership of the DNA data 
generated, prior to the initiation of analysis? 


 
 


 
 


 
 


17.3 Did the NDIS laboratory accept profiles generated by a 
vendor laboratory for upload to CODIS? 


 
 


 
 


 
 


 a.  Prior to the NDIS laboratory’s uploading or accepting 
data to upload to CODIS from any vendor laboratory or 
agency, did the technical leader of the NDIS laboratory 
document the prior approval of the technical 
specifications of the outsourcing agreement and/or 
document the approval of acceptance of ownership of 
the DNA data? 


 
 


 
 


 
 


17.4 Does the NDIS laboratory have, follow and document 
appropriate quality assurance procedures to verify the 
integrity of the data received from the vendor laboratory 
including but not limited to the following: 
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17.4.1 Random reanalysis of database, known or casework 
reference samples 


 
 


 
 


 
 


17.4.2 Inclusion of QC samples  
 


 
 


 
 


17.4.3 For an on site visit: 
 


   


 a. Does the NDIS laboratory have and follow a procedure 
for the performance of an on-site visit? 


 


 
 


 
 


 
 


 b. Does the procedure include, at a minimum, the 
following elements? 


 


 
 


 
 


 
 


 17.4.3.1 A documented on-site visit prior to the initiation 
of analysis? 


 


 
 


 
 


 
 


 17.4.3.2 Has the on-site visit been performed by the 
technical leader or a designated employee of an 
NDIS laboratory who is a qualified or previously 
qualified analyst in the technology, platform, and 
typing amplification test kit used to generate the 
DNA data;    


                 or 
                Has an on-site visit performed by a designated 


FBI employee been accepted by the technical 
leader? 


 


 
 


 
 


 
 


 17.4.3.3 If the NDIS laboratory’s outsourcing agreement 
extended beyond one year, was an annual on-
site visit conducted? 


 


 
 


 
 


 
 


  17.4.3.3.1 If an on-site visit conducted by the FBI, or 
another NDIS laboratory was used by the 
NDIS laboratory, did the technical leader 
document the review and acceptance of 
that on-site visit? 


 


 
 


 
 


 
 


17.5 Does the NDIS laboratory have and follow a procedure to 
verify the integrity of the data received from a vendor 
laboratory through the performance of a technical review? 
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17.6 Prior to the upload or search of DNA data in SDIS, did an 
analyst, CODIS administrator or technical reviewer 
employed by an NDIS laboratory review the DNA data to 
verify the correct specimen category for entry into CODIS? 
 


   


17.7 Prior to the upload of DNA data to SDIS or the reporting of 
search results, did an NDIS laboratory perform a technical 
review of the vendor laboratory’s data? 
 


   


17.7.1 Does the technical review of DNA data include, at a 
minimum, the following elements: 


 
 


 
 


 
 


 17.7.1.1 A review of all DNA types to verify that they are 
supported by the raw and/or analyzed data 
(electropherograms or images)?  


 


 
 


 
 


 
 


 17.7.1.2 A review of all associated controls, internal lane 
standards and allelic ladders to verify that the 
expected results were obtained? 


 


 
 


 
 


 
 


 17.7.1.3 Verification of the DNA types, eligibility, and the 
correct specimen category for entry into CODIS. 


 


 
 


 
 


 
 


17.7.2 Did the NDIS laboratory perform a technical review of the 
vendor laboratory’s data? 


 
 


 
 


 
 


 a. Was the technical review performed by an NDIS 
laboratory-employed analyst or technical reviewer who 
is qualified, or was previously qualified, in the 
technology, platform, and typing amplification test kit 
used to generate the data and who participates in an 
NDIS laboratory’s proficiency test program? 


 


 
 


 
 


 
 


 b. Was a portion of this review accomplished through the 
use of an NDIS-approved and internally validated 
expert system? 


 
 


 
 


 
 


 
Discussion 
Non NDIS-participating laboratories shall demonstrate compliance with Standard 
17 if any of the criteria of ownership are or may become applicable. 
Except as provided below, failure to comply with Standard 17 by an NDIS-
participating laboratory or non NDIS-participating laboratory will permanently 
preclude the entry, searching or uploading of the outsourced DNA data into 
CODIS.  
 
Outsourcing is the utilization of a vendor laboratory to provide DNA services in which 
the NDIS-participating laboratory takes or retains ownership of the DNA data for entry 
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into CODIS, when applicable.  Outsourcing does not require the existence of a 
contractual agreement or the exchange of funds. 


Ownership occurs when any of the following criteria are applicable: 


1. The originating laboratory will use any samples, extracts, or materials from the 
vendor laboratory for the purposes of DNA testing (i.e., a vendor laboratory prepares an 
extract that will be analyzed by the originating laboratory); 


2. The originating laboratory will interpret the data generated by the vendor laboratory;  


3. The originating laboratory will issue a report on the results of the analysis; or 


4. The originating laboratory will enter or search a DNA profile in CODIS from data 
generated by the vendor laboratory. 


The Standard 17 review is the technical review required by Standards 17.5 and 17.7 
for DNA data that has been outsourced.  The Standard 17 review is to be distinguished 
from the administrative and technical reviews required by Standard 12.  For outsourced 
DNA data, the vendor laboratory is responsible for conducting the administrative and 
technical reviews required by Standard 12.    
   
A vendor laboratory is a governmental or private laboratory that provides DNA 
analysis services to another laboratory or agency and does not take ownership of the 
DNA data for purposes of entry into CODIS. 
 
Compliance with Standard 17 is required when the laboratory outsources any DNA-
related services for which the laboratory will take or retain ownership or when the 
laboratory will take or retain ownership of data from any other law enforcement agency 
or entity.   
 
Compliance with Standard 17.1.1 through 17.5.2 is not required when the laboratory 
outsources a specific DNA analysis using a technology that the laboratory is not 
qualified to perform or when the laboratory will not take or retain ownership of the data.   
If these are the only circumstances whereby a laboratory outsources DNA analyses, 
then those criteria of Standard 17 shall be marked “N/A.”  
 
Compliance with Standard 17 is required of a vendor laboratory whenever the vendor 
laboratory performs DNA analysis pursuant to any request from a laboratory, law 
enforcement agency, or any other entity and it may be reasonably be anticipated that 
ownership of the results of such an analysis may subsequently be taken or retained at 
some time by a laboratory.   
 
For vendor laboratories, Standards 17.1.1, 17.2, 17.3, 17.4 and its subcategories, 17.5, 
17.6, and 17.7 and its subcategories shall be marked “N/A.”  
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To comply with Standard 17.1, a vendor laboratory must comply with the most current 
FBI Quality Assurance Standards DNA Databasing Laboratories in their entirety, as 
applicable, and the accreditation requirements of federal law.  
 
Laboratories that have entered into an outsourcing agreement or that have accepted 
data from a vendor laboratory shall maintain documentation of the vendor laboratory’s 
external audit document report, the vendor laboratory’s responses, and/or follow-up 
actions to any findings detailed in the report.  
 
To minimize the redundancy of multiple external audits of the same vendor laboratory 
over the course of a  year, the laboratory may elect to accept for that year audit 
documentation generated from another external audit conducted (pursuant to the 
requirements of Standard 15) on the vendor laboratory.  The audit documentation must 
include the audit document report, the vendor laboratory's responses, and/or follow-up 
actions to any findings detailed in the report.  Such documentation or copies must be 
retained by the laboratory. 
 
For outsourcing agreements that involve a contractual relationship awarded prior to July 
1, 2009, FBI Quality Assurance Standards Audit Document Standards 17.2, 17.2.1, 
17.4.3.1, and 17.4.3.2 should, until the end of the contracted period (to include any 
contractually authorized extensions), be marked as follows: 
 


A contractual agreement awarded prior to July 1, 2009, and in effect at the time 
of the audit, where the laboratory has not met the minimum Standards shall be 
marked as “N/A.”  Standards marked N/A should include an explanatory 
comment to the effect that (for example), "The contractual outsourcing 
agreement with [name of vendor laboratory]__________ was in effect prior to 
July 1, 2009, and has an expiration date of ________." 
 
A contractual agreement awarded prior to July 1, 2009, and in effect at the time 
of the audit, where the laboratory has met the minimum Standards shall be 
marked “Yes.” 


 
Standard 17.2 applies to those laboratories that have entered into a contractual 
agreement with a vendor laboratory since their last external audit.  
 
For Standard 17.2.1, documentation will need to be retained demonstrating the date on 
which the laboratory provided approval to the vendor laboratory for the technical 
specifications to be used prior to the vendor laboratory’s initiating analysis.  If the 
laboratory has accepted data from a vendor laboratory, without the prior approval being 
given to that vendor laboratory, a “No” shall be marked for Standard 17.2.1.  Approval 
could be in the form of an e-mail, documented phone call, etc.  This Standard also 
applies to data generated by a vendor laboratory when there is no existing outsourcing 
agreement, which includes contractual agreements, between the vendor and the 
laboratory accepting the data.  If the NDIS laboratory has not received or approved the 
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initiation of data analysis by a vendor laboratory intended for upload into CODIS, this 
Standard shall be marked “N/A.”  
 
To comply with Standard 17.2.1, when a vendor laboratory is performing databasing 
analysis for a law enforcement agency or entity other than the NDIS laboratory, it is 
incumbent on the vendor laboratory to maintain the dated, documented approval 
obtained from the technical leader of the NDIS laboratory that has agreed to accept 
ownership of the DNA data, as well as the date that the vendor laboratory first initiated 
analysis for a specific case or set of cases.  This Standard is assessed through the 
examination of the documents specified above.  If the vendor laboratory has not 
performed work on any samples intended for upload into CODIS that would require the 
prior approval by an NDIS laboratory, this Standard shall be marked “N/A.”    
 
To comply with Standard 17.3, it is incumbent on the NDIS laboratory to maintain the 
dated, documented prior approval of the technical specifications of the outsourcing 
agreement (reference Standard 17.2) and/or documented prior approval of the 
acceptance of ownership of the DNA data (reference Standard 17.2.1) by the NDIS 
laboratory’s technical leader as well as the date that the NDIS laboratory first uploaded 
DNA data, first accepted DNA data for upload, or first searched such data in CODIS. 
Standard 17.3 is not applicable to requests for the searching of DNA data for 
investigative purposes between NDIS laboratories that do not involve outsourcing 
agreements. 
 
For outsourcing agreements that involve a contractual relationship awarded prior to July 
1, 2009, FBI Quality Assurance Standards Audit Document criteria 17.3a shall be 
marked “N/A”, if the laboratory has not met the criteria.  Standards marked “N/A” should 
include an explanatory comment to the effect that (for example), "The contractual 
outsourcing agreement with [name of vendor laboratory]__________ was in effect prior 
to July 1, 2009, and has an expiration date of ________."   If the NDIS laboratory 
accepted data from a vendor laboratory or agency and such data was accepted for 
upload into CODIS without the prior approval by the technical leader of the technical 
specifications of the outsourcing agreement between the NDIS laboratory and the 
vendor or agency, criteria 17.3a shall be marked “No.”  
 
All reviews associated with Standard 17.4 and 17.7 must be sufficient to thoroughly 
assess the integrity of the vendor laboratory’s data.   


On-site visit is a scheduled or unscheduled visit to the vendor laboratory work site by 
one or more representatives of an NDIS participating laboratory who is (are) a qualified 
or previously qualified DNA analyst(s) in the technology, platform and typing 
amplification test kit used to generate the DNA data, or designated FBI employee(s), to 
assess and document the vendor laboratory’s ability to perform analysis on outsourced 
database, known or casework reference samples. 


To comply with Standard 17.4.3.1, an on-site visit must be performed prior to the vendor 
laboratory’s initiating work on database, known or casework reference samples, 
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whether performed as a part of a contractual agreement or as a part of an agreement to 
accept data outside of an existing contractual agreement, regardless of the number of 
samples or cases being accepted.  The laboratory shall retain documentation 
demonstrating the date the on-site visit was performed, a summary of the visit, and the 
documentation of the qualified personnel who performed the on-site visit.  While an on-
site visit is not required if an individual is only providing technical review services for the 
NDIS laboratory, the NDIS laboratory’s technical leader shall evaluate how and where 
such services are being performed and document their approval to ensure compliance 
with these Standards.  For example, if the technical reviewer will not be performing the 
technical review services at the NDIS laboratory, the technical leader will want to know 
where the services will be performed and the security precautions in place to safeguard 
the confidentiality of the information being reviewed.  The technical leader will want to 
ensure that only authorized persons have access to the information being reviewed if 
such information is taken outside the controlled NDIS laboratory environment.  To 
comply with Standard 17.4.3.2, if the technical leader has designated an employee of 
an NDIS laboratory to perform the on-site visit, that employee must be or have been a 
qualified DNA analyst in the technology, platform, and typing amplification test kit that 
will be used to generate the DNA data. 
 
Standard 17.4.3.3 is applicable when an outsourcing agreement has been extended 
(e.g., extensions, renewals or re-award) and the technical specifications (e.g., 
technology, platform and typing amplification test kit) used to generate the DNA data 
have not changed.  If an outsourcing agreement was in force with the specific vendor 
laboratory in an essentially consistent, continuous manner (with a delay not to exceed 
six months), it is not required that an additional, initial on-site visit be performed, as 
required for new outsourcing agreements in Standards 17.4.3.1 and 17.4.3.2.  
 
It is noted that an on-site visit is different from an external audit and does not 
necessarily require that an external audit (audit is an inspection used to evaluate, 
confirm, or verify activity related to quality) be performed during an on-site visit. 
 
In addition to the technical leader (or designee) performing an on-site visit, the 
laboratory may elect to accept information/documentation generated from an on-site 
visit conducted of the vendor laboratory by an NDIS laboratory using the same 
technology, platform, and typing amplification test kit as long as it was conducted within 
the past twelve months.  Alternatively, the technical leader of the NDIS participating 
laboratory may accept an on-site visit conducted by a designated FBI employee.  
 
To comply with Standard 17.4.3.3.1, a laboratory accepting an on-site visit from an 
NDIS laboratory or the FBI shall have documentation demonstrating its review and 
approval of the on-site visit, the date the on-site visit was performed, a summary of the 
visit, and the documentation of the personnel who performed the on-site visit.  In these 
instances, Standard 17.4.3.2 shall be marked “Yes”. 


Analyst (or equivalent role, position, or title as designated by the Laboratory Director) is 
an employee or contract employee that has successfully completed the laboratory’s 
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training requirements for database, known or casework reference sample analysis, 
passed a competency test, and has entered into a proficiency testing program 
according to these Standards.  This individual conducts and/or directs the analysis of 
database, known or casework reference samples and interprets the resulting data from 
these samples. 


Platform is the type of analytical system utilized to generate DNA profiles, such as 
capillary electrophoresis, real-time gel, and end-point gel instruments or systems.  


Technical reviewer is an employee or contract employee who is a current or previously 
qualified analyst in the methodology being reviewed that performs a technical review of 
analytical results and is not an author of the applicable report.  


Technology is used to describe the type of forensic DNA analysis performed in the 
laboratory, such as RFLP, STR, YSTR, or mitochondrial DNA. 


Test kit is a preassembled set of reagents that allows the user to conduct a specific 
DNA extraction, quantification, or amplification. 


In the event that an NDIS laboratory chooses to search outsourced DNA data in SDIS 
prior to its completion of the Standard 17 review, Standard 17.6 requires that an analyst, 
CODIS administrator, or technical reviewer of the NDIS laboratory must verify the 
correct specimen category for such DNA data.  The outsourced DNA data will have 
been technically reviewed by the vendor laboratory in accordance with Standard 12.  
Thus, in order to search this outsourced DNA data in SDIS prior to the NDIS 
laboratory’s completion of the Standard 17 review in Standard 17.7, the NDIS laboratory 
must, at a minimum, verify the correct specimen category before searching that DNA 
data in SDIS. 


To comply with Standard 17.7.2, the review of a vendor laboratory’s data shall be 
performed by an analyst or technical reviewer employed by an NDIS laboratory 
(includes employee and contract employee) who is qualified or previously qualified in 
the technology, platform, and typing amplification test kit used to generate the data. This 
technical reviewer must participate in an NDIS laboratory’s external proficiency testing 
program to the full extent in which he or she participates in database analysis and the 
review of the outsourced data.  For example, an analyst or technical reviewer 
participates and is proficiency tested on database analysis using one type of 
amplification test kit and performs the technical review of outsourced DNA data which 
was analyzed using a different technology, platform and/or amplification test kit.  Such 
analyst or technical reviewer must also be proficiency tested on the technology, platform 
and/or amplification test kit used by the outsourcing laboratory to the extent he/she 
participates in or performs the technical review of the outsourced DNA data.  The NDIS 
laboratory must also maintain the proficiency test records and qualifications of any 
technical reviewer(s) that participate in the review associated with Standard 17.7.2. 
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To satisfy the requirements of Standards 17.4 and 17.7, the laboratory must 
demonstrate compliance (as applicable) with each of the respective subcategories.  
 
Standard 17.7.1.3 shall be marked “N/A” if the laboratory does not receive a final report 
from the vendor laboratory in accordance with their outsourcing agreement. 
If the laboratory has validated an Expert System for internal use, it may not be 
applicable to outsourced data.  The use of an internally validated NDIS approved expert 
system for outsourced samples is allowed only if the data was produced using the same 
kit, instrument model, and data collection software as the NDIS laboratory.  Additional 
validation studies may be necessary before the use of an expert system on outsourced 
data.   
 
Comment 
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Appendix A: Findings and Responses 
 
To be completed by the audit team (Findings) and laboratory (Responses).  
 
Auditors shall reference any Standard found to be in non-compliance in the Findings 
below.  Following the Standard, a detailed description of the non-compliance shall be 
provided.   
 
Comments and/or recommendations shall not be included in Appendix A. 
 
Additional pages may be attached, as needed. 
 


Findings: 


      
 


 Responses: 
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APPENDIX B – Notification Form for 
Technical Leader Contingency Plan 


 
To be completed by the laboratory only in the event of a vacancy in the technical leader 
position when there is no qualified individual available to serve as the technical leader. 
 
This form shall be used to document various actions relating to a vacancy in the 
technical leader position in the event that the laboratory does not have an individual 
qualified to serve as technical leader of the laboratory.  Under those circumstances, in 
accordance with the FBI Quality Assurance Standards, the FBI’s NDIS Custodian shall 
be notified of such vacancy and provided with the laboratory’s contingency plan within 
14 days of the vacancy. 
 
 
Date technical 
leader position 


vacated 


Date FBI 
contacted 


Name of FBI 
personnel 
contacted 


Date contingency plan 
submitted to the FBI 
(must be within 14 


days of the vacancy) 


Date FBI 
approval 
received 


                              
                              
 
Contingency plan attached: 
      
 
 
 
FBI conditions for approval attached, if applicable: 
      
 
 
Date new database analysis started: 
      


 
 
Laboratory:       
 
Signed by:       
 (Name and Signature of Person Completing 


Form) 
 
Date:       
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Appendix C – Auditor Self-Certification for QAS Audits 
 
Section 1 – to be completed by the laboratory being audited (use additional blank sheets if necessary):  


Technologies currently in use:       
 


Platforms currently in use:       
 


Validations needing to be memorialized:       
 


Outsourcing agreements in place or in process:       
The laboratory being audited may request documentation for the information reported in  
Section 2 below. 
 


Section 2 – to be completed by the auditor who will sign the attestation statement below 
the questions and (a) for external audits, return to the laboratory prior to the scheduled 
audit date; or (b) for internal audits, maintain in the laboratory’s files. 
 


Auditor Qualifications:  
 


Name of Auditor:       
 


Auditor’s Employer:       
 


Auditor’s Title or Position:       
 


Qualified Auditor2: Yes  No  (Check One)   


Year Completed FBI DNA Auditor Class:       
 


Current or Previously Qualified DNA Analyst: Yes  No  (Check One)    


Current or Previously Qualified in Casework, Database Analysis, or Both3:  
 


Casework      Database       Both   (Check One) 
 


Technologies Currently or Previously Qualified In (e.g., STR, mtDNA) (Please List): 
      
 


Platforms Currently or Previously Qualified In (e.g., Gel based/CE) (Please List): 
      
  


 


I verify that: 
I understand the requirements of Standard 15.24 ; and 
I have no conflicts of interest with the laboratory being audited; and 
The information contained in Section 2 above is correct.   


Signed By  Date       
 


 
                                                 
2 A Qualified Auditor is a current or previously qualified DNA analyst who has successfully completed the 
FBI DNA Auditor training course. 
 
3 If the laboratory being audited performs both casework and database analyses, then the audit team or 
auditor must be qualified in both casework and database analyses. 
 
4 Standard 15.2 requires that “at least once every two years, an external audit shall be conducted by an 
audit team comprised of qualified auditors from a second agency(ies) and having at least one team 
member who is or has been previously qualified in the laboratory’s current DNA technologies and 
platform.” 
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Appendix D – Personnel Meeting Minimum Education, Experience, 
and Training Qualifications As Assessed By External Audit 


 
To be completed by the audit team. 
 
In accordance with Standards 15.1 and 15.2.1, this form shall be used to document the 
evaluation and approval of analysts, CODIS administrators and technical leaders during 
an external audit.  Section 1 is for documenting personnel who have received two 
successive separate external audit approvals of their education, experience, and 
training qualifications.  Section 1 should be used to document all individuals who have 
received two successive separate audit approvals of their education, experience, and 
training qualifications, regardless of whether the individual is still employed by the 
laboratory. The date of the prior audit approvals should be noted in this Section, when 
known. 
 
Section 2 is for documenting personnel who are receiving the first external audit 
approval of their education, experience, and training qualifications. 
 
 


Section 1 documents those personnel who have received two 
successive external audit approvals of their education, experience, 


and training qualifications. 
Section 1. (a) – Approvals Between July 1, 2004 and June 30, 2009 
Laboratory personnel who have been evaluated after July 1, 2004, and approved 
under two successive, separate external audits as meeting the education, 
experience, and training qualifications required under Standard 5.1 of the 1998 
Quality Assurance Standards for Convicted Offender DNA Databasing 
Laboratories5: 
 
Analyst(s): 
      
 
Technical Leader(s): 
      
 
Section 1. (b) – Approvals After July 1, 2009 
Laboratory personnel who have been evaluated after July 1, 2009, and approved 
under two successive, separate external audits as meeting the education, 
experience, and training qualifications required under Standard 5.1 of the 2009 
Quality Assurance Standards for DNA Databasing Laboratories: 
 
Analyst(s): 
      
                                                 
5 Laboratory personnel qualified by the technical leader on or before June 30, 2009, and evaluated after 
July 1, 2009, should be listed in this section. 
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CODIS administrator(s): 
      
 
Technical Leader(s): 
      
 
 


Section 2 documents those personnel who are receiving the first 
external audit approval of their education, experience, and training 


qualifications. 
 
 
Section 2. (a) – For Personnel Appointed or Hired Prior to July 1, 2009 
Laboratory personnel who were appointed or hired prior to July 1, 2009, and 
approved for the first time as meeting the education, experience, and training 
qualifications required under Standard 5.1 of the 1998 Quality Assurance 
Standards for Convicted Offender DNA Databasing Laboratories: 
 
Analyst(s): 
      
 
Technical Leader(s): 
      
 
_____________________________________________________________ 
Section 2. (b) – For Personnel Appointed or Hired On or After July 1, 2009 
Laboratory personnel who have been evaluated after July 1, 2009, and approved 
for the first time as meeting the education, experience, and training qualifications 
required under Standard 5.1 of the 2009 Quality Assurance Standards for DNA 
Databasing Laboratories: 
 
Analyst(s): 
      
 
CODIS administrator(s): 
      
 
Technical Leader(s): 
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Appendix E – Approved Validations 


 
This form may be used to document the evaluation and approval of validations by the 
external audit team according to Standard 8; this documentation to be maintained by 
the audited laboratory to comply with Standard 15.2.2. 
 
 
To be completed by the audit team: 
 
List of validations, if any, evaluated and approved during this audit: 
      
 
 
 





		Checklist of General Laboratory Information

		Discussion

		Discussion
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THE FBI QUALITY ASSURANCE STANDARDS  
 


AUDIT FOR 
 


 FORENSIC DNA TESTING LABORATORIES 
 
 


IN ACCORDANCE WITH   
 


THE QUALITY ASSURANCE STANDARDS  
 


FOR  
 


 FORENSIC DNA TESTING LABORATORIES 
 


EFFECTIVE SEPTEMBER 1, 2011 
  


 
 
 
 


An Audit of:       
Dates of Audit:       
    
Auditor(s):              
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QUALITY ASSURANCE AUDIT DOCUMENT 
 
 


INTRODUCTION 
 
 
The DNA Identification Act of 1994 required the formation of a panel of distinguished 
professionals, from the public and private sectors, to address issues relevant to forensic 
DNA applications.  This panel, titled the DNA Advisory Board (DAB), first convened in 
1995.  An early mission of the DAB was to develop and implement quality assurance 
standards for use by forensic DNA testing laboratories.  The scope was quickly 
expanded to include forensic DNA databasing laboratories as well.  The DAB fulfilled 
this role, recommending separate documents detailing quality assurance standards for 
both applications.  The "Quality Assurance Standards for Forensic DNA Testing 
Laboratories" and the "Quality Assurance Standards for Convicted Offender DNA 
Databasing Laboratories" were issued by the Director of the Federal Bureau of 
Investigation in October 1998 and April 1999, respectively.  Both documents have 
become benchmarks for assessing the quality practices and performances of DNA 
laboratories throughout the country. When the Federal DNA Advisory Board’s statutory 
term expired, it transferred responsibility for recommending revisions of these Quality 
Assurance Standards to the Scientific Working Group on DNA Analysis Methods 
(SWGDAM). 
 
The DNA Identification Act of 1994 also required that the FBI Laboratory ensure that all 
DNA laboratories that are federally operated, receive federal funds or participate in the 
National DNA Index System (NDIS) demonstrate compliance with the standards issued 
by the FBI.  Typically documentation of a laboratory's compliance with a stated standard 
has been measured through an audit process.  Such audits have been performed by 
forensic scientists, either internal or external to the laboratory, and serve to identify 
compliance with established standards. 
 
Since the issuance of the original Quality Assurance Standards (QAS), the lack of a 
defined, uniform interpretation guide for such standards presented a potential problem 
between laboratories and auditors attempting to determine levels of compliance.  In an 
effort to satisfy the responsibilities assigned through the DNA Identification Act and 
attempt to minimize interpretation variability, the FBI Laboratory developed an audit 
document for assessing compliance with the required standards of both documents.  
Recognizing the broad application of such an undertaking, the FBI Laboratory solicited 
input from multiple forensic DNA laboratories when developing the original Audit 
Document.  This input included collaboration with members from two prominent 
international inspection/accreditation entities, the American Society of Crime Laboratory 
Directors/ Laboratory Accreditation Board (ASCLD/LAB) and the National Forensic 
Science Technology Center (NFSTC)1. To this end, this Audit Document was created by 
                                                 
1 The National Forensic Science Technology Center (NFSTC) does not provide accreditation services.  The two 
approved accrediting agencies for NDIS participation purposes are: the American Society of Crime laboratory 
Directors/Laboratory Accreditation Board (ASCLD/LAB) and Forensic Quality Services (FQS). 
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the FBI Laboratory with the input, guidance and consensus from the above-mentioned 
groups.  
 
The Audit Document defines and interprets each standard, with added discussion points 
clarifying the criteria necessary for compliance. Additionally, the document is structured 
such that criteria, which overlap between the FBI issued standards and the 
corresponding ASCLD/LAB elements, share a consistent interpretative view. 
 
Effective with the July 2009 Audit Documents and for audits conducted in accordance 
with the Quality Assurance Standards effective July 1, 2009, separate Audit Documents 
will be used for forensic and databasing laboratories.  If a laboratory performs both 
functions, each Audit Document must be completed and submitted to the laboratory at 
the conclusion of the audit process. 


 
The rating system for assessing the laboratory with respect to each standard contains 
the choices of "Yes," "No" or "Not Applicable (N/A)." As indicated earlier, discussion 
sections follow standards, as appropriate, and serve to clarify the interpretation 
necessary for compliance.  A comment section is also provided following the discussion 
areas, affording auditors the opportunity to reference information that may have value in 
the audit process (such as listing the reason for a "No" or "N/A").  In Appendix A, the 
findings associated with the audit will be detailed and summarized by the auditor, with 
an area available for response to such findings by the laboratory.  Notes or comments, 
including observations and recommendations are better suited to be mentioned during 
the exit briefing with laboratory personnel or in a separate letter/memorandum to the 
laboratory so that these comments are not confused with comments relating to a 
Finding or an explanation of why a particular standard is not applicable. 
 
The revised discussions are not to be applied retroactively and will take effect 
September 1, 2011. 
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Instructions to Audit Team Leaders and Auditors 
 


Thank you for participating in this important process intended to evaluate compliance 
with minimum standards for a quality program for performing forensic DNA analysis.   
 
In a departure from the practices for completion of an audit under the original Quality 
Assurance Standards where the FBI Audit Document covered both forensic and 
databasing laboratories, for audits conducted in accordance with the Quality Assurance 
Standards effective July 1, 2009, separate Audit Documents will be used for forensic 
and databasing laboratories.  If a laboratory performs both functions, each Audit 
Document must be completed and submitted to the laboratory at the conclusion of the 
audit process. 


 
Once an external audit has been scheduled, the audit team leader should provide the 
laboratory being audited with the Checklist contained on the following pages and a 
request to provide this information as soon as possible. The audit team leader shall also 
request a certification (contained in Appendix C) from each auditor on the team prior to 
the beginning of the audit. The audit team leader shall review the checklist completed 
by the laboratory to ensure that the audit team contains the appropriate number of 
members to audit the laboratory and that the team members possess the necessary 
expertise required to audit that laboratory. An auditor or his or her employer who has a 
contractual relationship (exclusive of audits) with the laboratory being audited shall 
disclose this fact and recuse himself or herself from performing the audit.  The audit 
team leader shall review the auditors’ certifications for any potential conflicts of interest.  


 
Prior to the commencement of the audit, please provide the laboratory with a copy of 
the auditor’s certification for each auditor participating in the audit.    
 
As a general rule, compliance with a standard is assessed through a review of the 
laboratory’s documentation and interviews with laboratory staff.  Documents may be in 
hard copy, electronic or a combination of both formats. Certificates of qualifications shall 
not be considered documentation of compliance with these Standards.  Laboratory 
personnel’s compliance with these standards shall be documented by the auditor(s) in 
Appendix D.  A review of case reports for the laboratory shall include a number of case 
files randomly selected for each DNA analyst.  As appropriate, a minimum of three to 
five cases per DNA analyst should be reviewed. 
 
 When conducting an audit, please keep in mind the following general guidelines: 
 


• Potential issues concerning compliance should be directed to the laboratory’s 
designated points of contact. 


   
• Comments on the laboratory’s operations should be reserved for the audit 


document if a “No” or “N/A” is marked and/or the exit interview with laboratory 
management; comments should not be made to laboratory staff.  
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• Contested or contentious issues should be brought to the attention of your audit 
team leader for follow-up, as necessary. 


 
As a general rule,  
 


• Issues deemed minor by the audit team that are addressed during the course of 
an audit (for example: date or position revisions of a laboratory’s organizational 
chart) may be determined by the auditor to satisfy a noncompliance so that a 
“Yes” is marked for that Standard. 
 


• Comments should not be included for Standards marked “Yes”. 
 


• Comments shall be included for Standards marked “No” or “N/A”.   
 


o For a Standard marked “No”, the comment shall describe the 
noncompliance with sufficient detail so that the laboratory can develop an 
appropriate corrective action for compliance.  
 


o For a Standard marked “N/A”, the comment shall describe why that 
Standard is not applicable to that laboratory. 


 
Questions concerning this Audit Document or a specific Standard should be directed to 
the FBI’s Combined DNA Index System (CODIS) Unit. 


 
After the audit is completed, the audit team leader or auditor(s) briefs DNA laboratory 
management and the DNA technical leader regarding the results. This briefing should 
verbally detail specific findings (noncompliances) and observations (general comments 
and/or recommendations), as well as recognize commendable performances. The 
written report should be prepared by the audit team leader and/or auditor(s) and sent to 
the laboratory within 30 days of the audit. The Audit Document Report consists of the 
completed Audit Document Checklist, with any areas of noncompliance listed under the 
Findings Section of Appendix A. All findings must be clearly identified and referenced to 
the appropriate standard.  
 
Recommendations must not be included in the Audit Document Report. Notes or 
comments, including observations and recommendations are better suited to be 
mentioned during the exit briefing with laboratory personnel or in a separate 
letter/memorandum to the laboratory so that these comments are not confused 
with comments relating to a Finding or an explanation of why a particular 
standard is not applicable. 
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Checklist of General Laboratory Information 


 
 


1. Name of Laboratory:       


2. Federal  / State  / Regional  / County  / Local  / Other:       
 Laboratory (Choose one)  


3. Approximate Population Size Served:       


4. Uses a Contract Laboratory:  Yes  / No      
 Name of Contract Laboratory(ies):       


5. NDIS Participant:  Yes  / No     


6. Applying for NDIS Participation:  Yes  / No  / NA   (Choose one)  


7. Technologies Used: (Choose those that apply)  
 STRs  
 YSTRs  
 MtDNA  
 Other:       


8. Number of staff:  
 DNA analysts:  Staff:                                            Contract employees:       
 DNA trainees:  Staff:                                            Contract employees:       
 DNA technicians: Staff:                                        Contract employees:       


 
Laboratory support 
personnel: Staff:                    Contract employees:       


 DNA technical leader:       
 On site:  Yes  / No   
 Casework CODIS administrator:       


9. Last audit conducted on:       
 External  / Internal Audit  (Choose one)  
 
10. 
 


Audit Document Discussion Used (Revision 
Date):       
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Standard 1. Scope  


The standards describe the quality assurance requirements that laboratories performing 
forensic DNA testing or using the Combined DNA Index System (CODIS) shall follow to 
ensure the quality and integrity of the data generated by the laboratory. These 
standards also apply to vendor laboratories that perform forensic DNA testing in 
accordance with Standard 17. These standards do not preclude the participation of a 
laboratory, by itself or in collaboration with others, in research and development on 
procedures that have not yet been validated. 


Standard 2. Definitions  


As used in these standards, the following terms shall have the meanings specified:  


Accredited laboratory is a DNA laboratory that has received formal recognition that it meets or exceeds 
a list of standards, including the FBI Director’s Quality Assurance Standards, to perform specific tests, by 
a nonprofit professional association of persons actively involved in forensic science that is nationally 
recognized within the forensic community in accordance with the provisions of the Federal DNA 
Identification Act (42 U.S.C. § 14132) or subsequent laws. 


Accuracy is the degree of conformity of a measured quantity to its actual (true) value.  


Administrative review is an evaluation of the report and supporting documentation for consistency with 
laboratory policies and for editorial correctness.  


Analyst (or equivalent role, position, or title as designated by the Laboratory Director) is an employee or 
contract employee, that has successfully completed the laboratory’s training requirements for casework 
sample analysis, passed a competency test, and has entered into a proficiency testing program according 
to these Standards. This individual conducts and/or directs the analysis of forensic samples, interprets 
data, and reaches conclusions. 


Analytical documentation is the documentation of procedures, standards, controls, and instruments 
used; observations made; results of tests performed; and charts, graphs, photos, and other 
documentation generated which are used to support the analyst’s conclusions. 


Analytical procedure is an orderly, step-by-step process designed to ensure operational uniformity and 
to minimize analytical drift.  


Annual is once per calendar year. 
 
Audit is an inspection used to evaluate, confirm, or verify activity related to quality.  


Biochemistry is the study of the nature of biologically important molecules in living systems, DNA 
replication and protein synthesis, and the quantitative and qualitative aspects of cellular metabolism.  


Calibration is the set of operations which establish, under specified conditions, the relationship between 
values indicated by a measuring instrument or measuring system, or values represented by a material, 
and the corresponding known values of a measurement.  
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Casework CODIS administrator (or equivalent role, position, or title as designated by the Laboratory 
Director) is an employee of the laboratory responsible for administration and security of the laboratory’s 
CODIS at a laboratory performing DNA analysis on forensic and casework reference samples. 


Casework reference sample is biological material obtained from a known individual and collected for 
purposes of comparison to forensic samples. 


CODIS is the Combined DNA Index System administered by the FBI. CODIS links DNA evidence 
obtained from crime scenes, thereby identifying serial criminals. CODIS also compares crime scene 
evidence to DNA profiles from offenders, thereby providing investigators with the identity of the putative 
perpetrator. In addition, CODIS contains profiles from missing persons, unidentified human remains, and 
relatives of missing persons. There are three levels of CODIS: the Local DNA Index System (LDIS), used 
by individual laboratories; the State DNA Index System (SDIS), used at the state level to serve as a 
state’s DNA database containing DNA profiles from LDIS laboratories; and the National DNA Index 
System (NDIS), managed by the FBI as the nation’s DNA database containing all DNA profiles uploaded 
by participating states.  


Competency test(s) is a written, oral, and/or practical test or series of tests designed to establish that an 
individual has demonstrated achievement of technical skills and met minimum standards of knowledge 
necessary to perform forensic DNA analysis.  


Competency is the demonstration of technical skills and knowledge necessary to perform forensic DNA 
analysis successfully. 


Contamination is the unintentional introduction of exogenous DNA into a DNA sample or PCR reaction. 


Continuing education is an educational activity (such as a class, lecture series, conference, seminar, or 
short course) that is offered by a recognized organization or individual that brings participants up-to-date 
in their relevant area of knowledge.  


Contract employee is an individual that performs DNA typing and/or analytical support services to the 
NDIS participating laboratory.  The person performing these services must meet the relevant 
qualifications for the equivalent position in the NDIS participating laboratory.  A contract employee cannot 
serve as a casework CODIS Administrator or technical leader and cannot be counted as a full-time 
qualified DNA analyst for purposes of satisfying the definition of a laboratory.  Employment of a contract 
employee by multiple NDIS participating laboratories and/or vendor laboratories shall be disclosed and 
shall only be permitted subject to approval by the technical leader of the NDIS participating laboratory for 
which the contract employee is performing DNA typing and/or analytical services.   


Coursework is an academic class officially recognized and taught through a college or university 
program in which the participating student successfully completed and received one or more credit hours 
for the class. 


Critical equipment or instruments are those requiring calibration or a performance check prior to use 
and periodically thereafter. 


Critical reagents are determined by empirical studies or routine practice to require testing on established 
samples before use on evidentiary or casework reference samples. 


Developmental validation is the acquisition of test data and determination of conditions and limitations 
of a new or novel DNA methodology for use on forensic and/or casework reference samples. 
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Differential amplification is the selection of one target region or locus over another during the 
polymerase chain reaction. Differential amplification can also arise between two alleles within a single 
locus if one of the alleles has a mutation within a PCR primer-binding site, causing this allele to be copied 
less efficiently because of the primer-template mismatch. 


DNA record is a database record that includes the DNA profile as well as data required to manage and 
operate NDIS, i.e., the Originating Agency Identifier, which serves to identify the submitting agency; the 
Specimen Identification Number; and DNA personnel associated with the DNA profile analyses. 


DNA type (also known as a DNA profile) is the genetic constitution of an individual at defined locations 
(also known as loci) in the DNA. A DNA type derived from nuclear DNA typically consists of one or two 
alleles at several loci (e.g., short tandem repeat loci). The DNA type derived from mitochondrial DNA is 
described in relation to the revised Cambridge Reference Sequence (Nature Genetics [1999] 23:147). 


Employee is a person (1) in the service of the applicable federal, state, or local government, subject to 
the terms, conditions, and rules of federal, state, or local employment and eligible for the federal, state, or 
local benefits of service; or (2) formerly in the service of a federal, state, or local government who returns 
to service in the agency on a part-time or temporary basis. For purposes of a vendor laboratory, an 
employee is a person in the service of a vendor laboratory and subject to the applicable terms, conditions, 
and rules of employment of the vendor laboratory.  


FBI is the Federal Bureau of Investigation, the federal agency authorized by the DNA Identification Act of 
1994 to issue quality assurance standards governing forensic DNA testing laboratories and to establish 
and administer the National DNA Index System (NDIS). 


Forensic DNA analysis is the process of identification and evaluation of biological evidence in criminal 
matters using DNA technologies.  


Forensic sample is a biological sample originating from and associated with a crime scene. For example, 
a sample associated with a crime scene may include a sample that has been carried away from the crime 
scene. 


Genetics is the study of inherited traits, genotype/phenotype relationships, and population/species 
differences in allele and genotype frequencies.  


Guidelines are a set of general principles used to provide direction and parameters for decision making.  


Integral component is that portion of an academic course that is so significant and necessary to the 
understanding of the subject matter as a whole that the course would be considered incomplete without it. 


Internal validation is the accumulation of test data within the laboratory to demonstrate that established 
methods and procedures perform as expected in the laboratory.  


Known samples are biological material whose identity or type is established.  


Laboratory is a facility (1) employing at least two full-time employees who are qualified DNA analysts and 
(2) having and maintaining the capability to perform the DNA analysis of forensic samples and/or 
casework reference samples at that facility. 


Laboratory support personnel (or equivalent role, position, or title as designated by the Laboratory 
Director) are employees or contract employees who perform laboratory duties exclusive of analytical 
techniques on forensic or database samples.  
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Methodology is used to describe the analytical processes and procedures used to support a DNA-typing 
technology: for example, extraction methods (manual vs. automated), quantification methods (slot blot, 
fluorometry, real-time); typing test kit; and platform (capillary electrophoresis, real-time gel and end-point 
gel systems). 


Molecular biology is the study of the theories, methods, and techniques used in the study and analysis 
of gene structure, organization, and function.  


Multilaboratory system is used to describe an organization that has more than one laboratory 
performing forensic DNA analysis. 


Multiplex system is a test providing for simultaneous amplification of multiple loci that is either prepared 
commercially or by a laboratory. 


Negative amplification control is used to detect DNA contamination of the amplification reagents. This 
control consists of only amplification reagents without the addition of template DNA.  


NIST is the National Institute of Standards and Technology.  


On-site visit is a scheduled or unscheduled visit to the vendor laboratory work site by one or more 
representatives of an NDIS participating laboratory who is(are) a qualified or previously qualified DNA 
analyst(s) in the technology, platform and typing amplification test kit used to generate the DNA data, or 
designated FBI employee(s), to assess and document the vendor laboratory’s ability to perform analysis 
on outsourced casework. 


Outsourcing is the utilization of a vendor laboratory to provide DNA services in which the NDIS 
participating laboratory takes or retains ownership of the DNA data for entry into CODIS, when applicable. 
Outsourcing does not require the existence of a contractual agreement or the exchange of funds. 


Ownership occurs when any of the following criteria are applicable: 


1. The originating laboratory will use any samples, extracts, or materials from the vendor 
laboratory for the purposes of forensic testing (i.e., a vendor laboratory prepares an extract that 
will be analyzed by the originating laboratory); 


2. The originating laboratory will interpret the data generated by the vendor laboratory;  


3. The originating laboratory will issue a report on the results of the analysis; or 


4. The originating laboratory will enter or search a DNA profile in CODIS from data generated by 
the vendor laboratory. 


Performance check is a quality assurance measure to assess the functionality of laboratory instruments 
and equipment that affect the accuracy and/or validity of forensic sample analysis. 


Platform is the type of analytical system utilized to generate DNA profiles, such as capillary 
electrophoresis, real-time gel, and end-point gel instruments or systems.  


Polymerase Chain Reaction (PCR) is an enzymatic process by which a specific region of DNA is 
replicated during repetitive cycles, which consist of the following: 


1. Denaturation of the template; 
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2. Annealing of primers to complementary sequences at an empirically determined temperature; 
and 


3. Extension of the bound primers by a DNA polymerase. 


Positive amplification control is an analytical control sample that is used to determine if the PCR 
performed properly. This control consists of the amplification reagents and a known DNA sample. 


Precision characterizes the degree of mutual agreement among a series of individual measurements, 
values, and/or results. 


Preferential amplification is the unequal sampling of the two alleles present in a heterozygous locus 
primarily due to stochastic (random) fluctuation arising when only a few DNA molecules are used to 
initiate the polymerase chain reaction.  


Procedure (protocol, standard operating procedure, or other equivalent) is an established practice to be 
followed in performing a specified task or under specific circumstances.  


Proficiency testing is a quality assurance measure used to monitor performance and identify areas in 
which improvement may be needed. Proficiency tests may be classified as: 


1. An internal proficiency test, which is produced by the agency undergoing the test. 


2. An external proficiency test, which may be open or blind, is a test obtained from an approved 
proficiency test provider. 


Qualified auditor is a current or previously qualified DNA analyst who has successfully completed the 
FBI’s DNA auditor training course. 


Quality system is the organizational structure, responsibilities, procedures, processes, and resources for 
implementing quality management. 


Quantitative PCR is a method of determining the concentration of DNA in a sample by use of the 
polymerase chain reaction. 


Reagent blank control is an analytical control sample that contains no template DNA and is used to 
monitor contamination from extraction to final fragment or sequence analysis. This control is treated the 
same as, and parallel to, the forensic and/or casework reference samples being analyzed. 


Reference material (certified or standard) is a material for which values are certified by a technically 
valid procedure and accompanied by, or traceable to, a certificate or other documentation which is issued 
by a certifying body. 


Reproducibility is the ability to obtain the same result when the test or experiment is repeated. 


Review is an evaluation of documentation to check for consistency, accuracy, and completeness.  


Second agency is an entity or organization external to and independent of the laboratory. 


Semiannual is used to describe an event that takes place two times during one calendar year, with the 
first event taking place in the first six months of that year and the second event taking place in the second 
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six months of that year, and where the interval between the two events is at least four months and not 
more than eight months. 


Service is the performance of those adjustments or procedures specified which are to be performed by 
the user, manufacturer, or other service personnel in order to ensure the intended performance of 
instruments and equipment. 


Technical leader (or equivalent role, position, or title as designated by the Laboratory Director) is an 
employee who is accountable for the technical operations of the laboratory and who is authorized to stop 
or suspend laboratory operations. 


Technical review is an evaluation of reports, notes, data, and other documents to ensure there is an 
appropriate and sufficient basis for the scientific conclusions.  


Technical reviewer is an employee or contract employee who is a current or previously qualified analyst 
in the methodology being reviewed that performs a technical review of, and is not an author of, the 
applicable report or its contents.  


Technician (or equivalent role, position, or title as designated by the Laboratory Director) is an employee 
or contract employee who performs analytical techniques on forensic samples under the supervision of a 
qualified analyst. Technicians do not interpret data, reach conclusions on typing results, or prepare final 
reports. 


Technology is used to describe the type of forensic DNA analysis performed in the laboratory, such as 
RFLP, STR, YSTR, or mitochondrial DNA. 


Test kit is a preassembled set of reagents that allows the user to conduct a specific DNA extraction, 
quantification, or amplification. 


Traceability is the property of a result of a measurement whereby it can be related to appropriate 
standards, generally international or national standards, through an unbroken chain of comparisons.  


Underlying scientific principle is a rule concerning a natural phenomenon or function that is a part of 
the basis used to proceed to more detailed scientific functions. 


Validation is a process by which a procedure is evaluated to determine its efficacy and reliability for 
forensic casework analysis and includes the following: 


1. Developmental validation is the acquisition of test data and determination of conditions and 
limitations of a new or novel DNA methodology for use on forensic samples.  


2. Internal validation is an accumulation of test data within the laboratory to demonstrate that 
established methods and procedures perform as expected in the laboratory. 


Vendor laboratory is a governmental or private laboratory that provides DNA analysis services to 
another laboratory or agency and does not take ownership of the DNA data for purposes of entry into 
CODIS.  


Work product is the material that is generated as a function of analysis, which may include extracts, 
amplified product, and amplification tubes or plates as defined by the laboratory.  
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Standard 3.  Quality Assurance Program 
 
  Yes No N/A 


3.1 For the DNA laboratory’s quality assurance program:    


 a.  Does the DNA laboratory have an established and 
maintained documented quality system that is 
appropriate to the testing activities?   


   


 b.  Is the quality system equivalent to or more stringent 
than what is required by these Standards?  


 
 


 
 


 
 


 
Discussion 
 
To successfully satisfy Standard 3.1, compliance must be demonstrated with all of the 
subcategories of Standard 3.1.1.  
 
A laboratory must have and follow a documented quality system. 


A quality system is the organizational structure, responsibilities, procedures, 
processes, and resources for implementing quality management.  This system must be 
appropriate to the testing activities performed by the laboratory.  Various approaches 
may be used to demonstrate how a laboratory may accomplish this, as long as the 
system is clearly defined.  A laboratory may have any of the following: (1) a system-
wide quality manual; (2) multiple manuals that address individual elements of the quality 
system; or (3) a unit-specific quality manual that may reference the elements that are 
not contained within its unit’s quality manual, but are contained within the system-wide 
manual.  A laboratory may choose the format in which it maintains its quality system, as 
long as it is on-site and readily available to DNA personnel.  


 A laboratory’s quality manual must be equivalent to or more stringent than the “Quality 
Assurance Standards (QAS) for Forensic DNA Testing Laboratories.” If a laboratory has 
requirements more stringent than the QAS, it must be audited to the more stringent 
requirements. For example, if a laboratory is in compliance with these standards, but is 
not adhering to its own more stringent requirements, a “No” shall be marked. 
 
Comment 
       
 
 
 
  Yes No N/A 
3.1.1 Is the quality system documented in a manual that 


includes or references the following elements: 
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 3.1.1.1    Goals and objectives? 
 


 
 


 
 


 
 3.1.1.2    Organization and management? 


 
 


 
 


 
 


 3.1.1.3    Personnel? 
 


 
 


 
 


 
 3.1.1.4    Facilities? 


 
 


 
 


 
 


 3.1.1.5    Evidence control? 
 


 
 


 
 


 
 3.1.1.6    Validation? 


 
 


 
 


 
 


 3.1.1.7    Analytical procedures? 
 


 
 


 
 


 
 3.1.1.8    Equipment calibration and maintenance? 


 
 


 
 


 
 


 3.1.1.9    Reports? 
 


 
 


 
 


 
 3.1.1.10  Review? 


 
 


 
 


 
 


 3.1.1.11  Proficiency testing? 
 


 
 


 
 


 
 3.1.1.12  Corrective action? 


 
 


 
 


 
 


 3.1.1.13  Audits? 
 


 
 


 
 


 
 3.1.1.14  Safety? 


 
 


 
 


 
 


 3.1.1.15  Outsourcing? 
 


 
 


 
 


 
 
Discussion  
 
Standards 3.1.1.1 through 3.1.1.15 are elements of the quality system that a laboratory 
must ensure are documented or referenced in a quality manual(s). The laboratory may 
rely on laboratory-wide policies, procedures, and guidelines that address such 
elements, but must ensure that the laboratory references them.  A laboratory must 
remember that any document referenced within the quality manual must be available 
on-site. The following are the elements as defined by 3.1.1.1 through 3.1.1.15 and what 
should be addressed within each of those elements.  Further requirements for each 
element will be found within the corresponding standard.  
 


• Goals and objectives must define, establish, or reference the goals and objectives for 
the laboratory.   


 
• Organization and management must define, establish, or reference the organization 


and management structure of the laboratory, the interrelationship of the various DNA 
positions, as well as the responsibilities of personnel.  


 
• Personnel must define, establish, or reference the training and qualifications required 


for each position within the laboratory and describe the continuing education program for 
the laboratory.  
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• Facilities must define, establish, or reference the laboratory’s practices or procedures 


for laboratory security and its approach for maintaining the integrity of DNA analyses and 
evidence examination. 


 
• Evidence control must define, establish, or reference the laboratory’s procedures for 


handling and preserving evidence as well as the laboratory’s definitions for what 
constitutes work product and evidence.  


 
• Validation must define, establish, or reference the practices and procedures for 


implementing new methods used by the laboratory and the process for incorporating 
those new procedures.  


 
• Analytical procedures must define, establish, or reference the use of current and 


approved standard operating procedures for validated methods.  
 


• Equipment calibration and maintenance must define, establish, or reference the 
laboratory’s program for conducting performance checks and calibrations of equipment 
and instruments and the laboratory must maintain a list of its critical instruments and/or 
equipment.  


 
• Reports must define, establish, or reference the laboratory’s procedure for how it 


maintains its case files, how it generates its laboratory reports, and its policy for 
describing how the laboratory maintains confidentiality and privacy when applicable to 
reports, case files, and DNA records and databases.  


 
• Review must define, establish, or reference how the laboratory performs its technical 


and administrative review of all case files, the qualifications of personnel who perform 
reviews, review procedures associated with the upload of DNA data, as well as include a 
documented program for the annual testimony monitoring of its analysts.  


 
• Proficiency testing must define, establish, or reference the laboratory’s program for 


administering external proficiency tests to DNA personnel to the full extent in which they 
participate in casework.  
 


• Corrective action must define, establish, or reference the laboratory’s process for 
corrective action in casework and proficiency testing.  


 
• Audits must define, establish, or reference the laboratory’s program for participation in 


internal and external DNA audits.  
 


• Safety must define, establish, or reference the laboratory’s safety program.  
 


• Outsourcing must define, establish, or reference the laboratory’s procedures for 
outsourcing samples and ensuring the integrity of those samples. Laboratories shall 
address this element, regardless of whether or not the laboratory outsources.  For 
example, outsourcing may be referenced in the quality manual as “Not Applicable or NA” 
if the laboratory does not outsource any analyses. 
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Comment 
      
 
 
 
  Yes No N/A 


3.2 Does the laboratory maintain and follow a procedure 
regarding document retention that specifically addresses: 


 
 


 
 


 
 


 a.  Proficiency tests?     Yes  No     


 b.  Corrective action? Yes  No     


 c.  Audits? Yes  No     


 d.  Training records? Yes  No     


 e.  Continuing education? Yes  No     


 f.   Case files? Yes  No     


 g.  Court testimony monitoring? Yes  No     


 
Discussion  
 
To successfully satisfy Standard 3.2, compliance must be demonstrated with all of the 
subcategories of Standard 3.2 (a-g). 
 
The laboratory may address document retention through a single policy or a 
combination of several policies.  However, document retention regarding each of the 
above-listed documents must be addressed.   
 
Comment 
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  Yes No N/A 
3.3 Is the quality system as applicable to DNA reviewed 


annually (calendar year) independent of the audit required 
by Standard 15, and is the review performed under the 
direction and documented approval of the technical 
leader?  


 
 


 
 


 
 


 
Discussion  


The laboratory must demonstrate that an annual review of its quality system is 
performed under the direction and documented approval of its technical leader. This 
review must include the review of the quality manual, training manual, and procedures 
used by the laboratory and must be independent of the required annual audit.  Annual 
review reports may identify areas in need of attention and provide the basis for changes 
to the quality system.  Such changes may include new or improved quality-control 
activities for monitoring the quality of the laboratory work product.  Additionally, 
significant modifications of forensic DNA testing, such as the incorporation of a new 
technology (technology is used to describe the type of forensic DNA analysis 
performed in the laboratory, such as RFLP, STR, YSTR, or mitochondrial DNA), may 
necessitate reviewing or updating the quality system.  


An annual review of the quality system is important for ensuring that measures are 
being taken by the laboratory to continually provide the highest quality of service. 
 
This review must be independent of the audit requirement as stated in Standard 15.  
 
Comment 
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Standard 4.  Organization and Management 
 
  Yes No N/A 


4.1 Does the laboratory have: 
 


 
 


 
 


 


 4.1.1  A managerial staff with the authority and resources 
needed to discharge its duties and meet the 
requirements of the Standards in this document? 


 
 


 
 


 
 


 4.1.2  A technical leader who is accountable for the          
technical operations?     


 
 


 
 


 
 


 a.  Have at least one technical leader in a multi -
laboratory system? 


 
 


 
 


 
 


 4.1.3  A casework CODIS administrator who is          
accountable for CODIS on-site at each individual          
laboratory facility using CODIS? 


 
 


 
 


 
 


 4.1.4  At least two full-time employees who are qualified 
DNA analysts? 


 
 


 
 


 
 


 4.1.5  Documentation that specifies the responsibility,          
authority, and interrelation of all personnel who 
manage, perform, or verify work affecting the validity 
of the DNA analysis? 


 
 


 
 


 
 


 4.1.6  A documented contingency plan that is approved  
by laboratory management if the technical leader 
position is vacated? 


 
 


 
 


 
 


 
Discussion 


Laboratory is a facility (1) employing at least two full-time employees who are qualified 
DNA analysts and (2) having and maintaining the capability to perform the DNA analysis 
of forensic samples and/or casework reference samples at that facility. 


To successfully satisfy Standard 4.1, compliance must be demonstrated with all of the 
subcategories of Standard 4.1. 
 
As a tool in the evaluation of the management standards, laboratories must maintain a 
current organizational chart.  The organizational chart may reference specific personnel 
by name with their specific position assignments (e.g., technical leader, casework 
CODIS administrator), or the organizational chart may reference the specific position 
assignments.  If the organizational chart references the specific position assignments, it 
must be augmented with the job description for the member of the laboratory assigned 
to the specific position.  Job descriptions must be current and available for all laboratory 
personnel, accurately defining the technical and/or administrative responsibilities 
associated with each position (see Standard 5 - Personnel).  
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The role of a technical leader does not preclude, for example, the existence of 
additional program or technical leaders, each of whom may be assigned a subset of 
clearly defined duties (e.g., training program manager, quality assurance program 
manager).  However, a single DNA technical leader, as defined in the laboratory’s 
organizational chart, will retain the ultimate DNA-related authority and oversight 
responsibility.  Standard 5.2.3.1 and its subcategories must be satisfied in order to 
demonstrate that the technical leader is accountable for the technical operations.   
 
Standard 5.3.5 must be satisfied in order to demonstrate that the casework CODIS 
administrator is accountable for CODIS operations on-site at each individual laboratory 
facility using CODIS.    
 
Standards 5.4 and 5.4.1 and its subcategories must be satisfied in order to demonstrate 
that the DNA analysts are full-time employees and are qualified.  Contract employees 
cannot be counted when determining if a laboratory satisfies the two full-time employee 
requirement of Standard 4.1.4. 
 
The laboratory must have a documented contingency plan in place, approved by 
laboratory management, for a vacancy in the technical leader position. This plan may be 
a single policy or a combination of several policies.  A contingency plan should include 
or address the appropriate notifications naming an individual who may serve in this 
position, the time period that individual may serve, and how the laboratory will proceed if 
no one is qualified. 
 
Comment 
      
 
 
 
Standard 5.  Personnel 
 
  Yes No N/A 
5.1 Do laboratory personnel have the education, training, and 


experience commensurate with the examination and 
testimony provided? 


 
 


 
 


 
 


 
Discussion 
 
To successfully satisfy Standard 5.1, compliance must be demonstrated with all of the 
subcategories of Standard 5.  
 
A list of the individuals in compliance with Standard 5.1 and the position with which they 
are in compliance will be incorporated by the auditor into Appendix D.  Appendix D shall 
be completed by auditors conducting external QAS audits.  The credentials for those 
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individuals found to be in compliance with Standard 5.1 after two successive external 
audits are not required to be reviewed in subsequent audits. However, this in no way 
prohibits the auditor from performing such additional reviews as that auditor(s) may 
deem appropriate or necessary. 
 
Comment 
      
 
 
 
  Yes No N/A 
5.1.1 Does the laboratory have written job descriptions for all 


personnel to include responsibilities, duties, and skills? 


 
 


 
 


 
 


 
Discussion 
 
Written job descriptions that are augmented by other documentation that includes 
responsibilities, duties, and skills are acceptable.  
 
Comment 
      
 
 
 
  Yes No N/A 
5.1.2 Does the laboratory have a documented training 


program for qualifying all analyst(s) and technician(s)?  


 
 


 
 


 
 


5.1.2.1 Does the training program contain at a minimum the 
following components:  


 
 


 
 


 
 


 a.  A training manual that covers all applicable DNA 
analytical procedures that the analyst/technician 
will perform? 


 
 


 
 


 
 


 b.  Practical exercises that include the examination of 
a range of samples routinely encountered in 
casework? 


 
 


 
 


 
 


5.1.2.2 Does the laboratory’s training program teach and 
assess the technical skills and knowledge required to 
perform DNA analysis and include, at a minimum, the 
following? 


 
 


 
 


 
 


 5.1.2.2.1  Does the training program require the 
documentation of the successful completion 
of a competency test(s)? 
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 5.1.2.2.2  For an analyst or technician with previous 
forensic experience:  


 
 


 
 


 
 


 a.  Did the technical leader assess and 
document the adequacy of the previous 
training of the analyst and/or technician? 


 
 


 
 


 
 


 b.  Did the analyst and/or technician 
complete a modified training program 
that was assessed and documented by 
the technical leader?   


 
 


 
 


 
 


 5.1.2.2.3  Prior to participating in independent 
casework did all analysts and technicians, 
regardless of previous experience, 
successfully complete a competency test(s) 
covering the routine DNA methodologies to 
be used? 


 
 


 
 


 
 


 
Discussion  


A laboratory’s training program must teach and assess the skills and knowledge 
required to achieve the minimum standards of competence and good laboratory practice 
in a specific area of work. Training must include all methodologies that the analyst will 
perform in casework analysis. Methodology is used to describe the analytical 
processes and procedures used to support a DNA-typing technology: for example, 
extraction methods (manual vs. automated), quantification methods (slot blot, 
fluorometry, real-time); typing test kit; and platform (capillary electrophoresis, real-time 
gel and end-point gel systems). 


Any newly validated methodology implemented by the laboratory (as defined by 
Standard 8) must be incorporated into the laboratory’s training program prior to the 
training of personnel in the new methodology or during the next annual review 
(whichever is earliest).   


The laboratory must have available for review a documented training program that 
includes training records for each trainee.  Additionally, the laboratory must have 
documentation that provides a formal means for recognizing an individual’s successful 
completion of the training program (e.g., certificate, letter, memoranda) and 
demonstration of competency, typically through a test.  


The measure of an individual’s competency should be defined within the laboratory’s 
training program.  


A competency test(s) is a written, oral, and/or practical test or series of tests designed 
to establish that an individual has demonstrated achievement of technical skills and met 
minimum standards of knowledge necessary to perform forensic DNA analysis.  Such a 
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test serves to test an individual’s knowledge, skills, and abilities as they relate to his or 
her individual position. A laboratory may select from a variety of approaches for 
administering a competency test, including but not limited to a written, oral, or practical 
examination. If a laboratory uses an internal or external proficiency test as a 
competency test, the laboratory must have the DNA typing results to assess an 
individual’s performance. The date of qualification of an individual must be documented. 
The qualification date has particular relevance to proficiency testing requirements 
discussed in Standard 13 (Proficiency Testing), which requires that newly qualified 
individuals participate in an external proficiency test within six months of qualification 
date. 


It is the technical leader’s responsibility to evaluate, approve and document the 
adequacy of previous training for any staff member who has not otherwise completed 
the laboratory’s formal training program. Examples may include, but are not limited to, 
the hiring of fully trained personnel from a separate organization or the assignment of 
experienced forensic DNA caseworking analysts to validate a new DNA testing 
procedure. All individuals, regardless of previous training and experience, must 
successfully complete a competency test for the specific DNA methodology to be used 
at the current laboratory prior to assuming casework responsibilities. Additionally, the 
contract employee must complete or be deemed to have satisfied the portions of the 
training program that are relevant to the duties/services he/she will be performing for the 
NDIS laboratory. Successful completion of an employee’s or contract employee’s 
competency test must be documented.  
  
Qualified analysts who have been on leave for a period that takes them out of the 
proficiency test cycle, must be evaluated and complete any necessary training, as well 
as a competency test, prior to resuming casework.  
 
Comment 
      
 
 
 
  Yes No N/A 
5.1.3 Does the laboratory have a documented program to 


ensure that technical qualifications are maintained 
through continuing education? 


 
 


 
 


 
 


5.1.3.1 Does the technical leader, casework CODIS 
administrator, and each analyst have documented 
attendance at seminars, courses, professional meetings, 
or documented training sessions/classes that consist of: 


 
 


 
 


 
 


 a.  Subject areas relevant to the developments in DNA 
typing?                                                         


 
 


 
 


 
 


  Yes  No  
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 b.  Cumulative minimum of eight hours per calendar 
year?                                                            


 
 


 
 


 
 


  Yes  No  
   


5.1.3.1.1 For continuing education conducted internally, does the 
laboratory's retained documentation include the 
following: 


 
 


 
 


 
 


 a.  Title of the program? Yes  No  
   


 b.  A record of the presentation? Yes  No  
   


 c.  Date of the training? Yes  No  
   


 d.  Attendance list? Yes  No  
   


 e.  Curriculum vitae of the  
presenter(s)? 


Yes  No  
   


5.1.3.1.2 For continuing education conducted externally, does the 
laboratory’s retained documentation include one or more 
of the following:                     
a.  Certificate of attendance?        
b.  Program agenda/syllabus?      
c.  Travel documentation?            


 
 


 
 


 
 


5.1.3.1.3 For continuing education that is based on multimedia or 
Internet delivery:                                                                     


 
 


 
 


 
 


 a.  Was the training subject to the review of, and 
approved by, the technical leader?   


   


 Yes  No  
   


 b.  Was the time required to complete the program 
formally recorded in the laboratory's retained 
document?  


   


 Yes  No  
   


 c.  Was the completion submitted to the technical leader 
for review and approval? 


   


 Yes  No  
   


5.1.3.2 For the review of scientific literature:    


 a.  Does the laboratory have a program, approved by the 
technical leader, for the annual review of scientific 
literature that documents the ongoing reading of 
scientific literature? 
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 b.  Does the laboratory maintain or have physical or 
electronic access to a collection of current books, 
reviewed journals, or other literature applicable to 
DNA analysis? 


 
 


 
 


 
 


 
Discussion 


Continuing education is an educational activity (such as a class, lecture series, 
conference, seminar, or short course) that is offered by a recognized organization or 
individual that brings participants up-to-date in their relevant area of knowledge.  
Journal or other review sessions (i.e., meetings or literature) are not considered 
continuing education. 


The laboratory’s continuing education program must be documented. To comply with 
this Standard, laboratory management must provide technical personnel with the 
opportunity to stay abreast of new developments and issues in the field of DNA 
analysis. The laboratory must provide the technical leader, casework CODIS 
administrator, and all analysts with continuing education in a subject area related to 
DNA analysis annually.  
 
Generally, regardless of where the continuing education takes place, internally provided 
continuing education would be presented by members of the laboratory system and 
externally provided continuing education would be presented by persons external to the 
laboratory. 
 
Although such continuing education should be formalized, this does not necessarily 
require earned credit hours or grade evaluations, although this would be acceptable. 
Attendance at, and appropriate content to meet this criteria, may be documented 
through certificates of attendance, program agenda/syllabi or travel authorizations.  
Participation and completion of programs based on multimedia or Internet delivery must 
be formally recorded and approved by the technical leader. This documentation must 
include the time required to complete the program.  
 
The continuing education must consist of a cumulative minimum of eight hours annually.  
Attendance at regional, national, or international meetings or conferences shall be 
deemed to provide a minimum of eight hours of continuing education. 
 
The laboratory must describe its process for the annual review of scientific literature, 
including how personnel will document their ongoing reading of the literature.  
 
Comment 
      
 
 
 
  Yes No N/A 
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5.1.4 Does the laboratory maintain records on the relevant 
qualifications, training, skills, and experience of all 
technical personnel? 


 
 


 
 


 
 


 
Discussion  
 
The laboratory must verify the degree obtained and coursework completed for technical 
personnel. Transcripts and other appropriate documentation must be available to the 
auditors for assessing an individual’s qualifications.  Technical personnel’s skills and 
experience must be documented through a curriculum vitae or other means, such as a 
statement of qualifications.  
 
Comment 
      
 
 
 
  Yes No N/A 
5.2 Does the technical leader satisfy the requirements for 


degree/education, experience, and duties listed in 
Standards 5.2.1 through 5.2.4.1? 


 
   


 
   


 
   


5.2.1 Does the technical leader of the laboratory meet or 
exceed the following degree/educational requirements? 


 
   


 
   


 
   


 a.  A master's degree in a biology-, chemistry-, or 
forensic science-related area or have a waiver as 
stated in Standard 5.2.1.4? 


 
   


 
   


 
   


 b.  Twelve semester hours or equivalent credit hours 
including a combination of graduate and 
undergraduate course work or classes covering the 
following subject areas: 


 
   


 
   


 
   


 1.  Biochemistry?        Yes  No     


 2.  Genetics?                              Yes  No     


 3.  Molecular biology?                Yes  No     


 4.  Statistics or population     
genetics?                               


Yes  No     


5.2.1.1 Of the 12 semester or equivalent credit hours required, 
do they include at least one graduate-level course 
registering 3 or more semester or equivalent credit 
hours? 
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5.2.1.2 Do each of the specific subject areas listed in Standard 
5.2.1 constitute an integral component of any 
coursework used to demonstrate compliance with this 
Standard? 


 
 


 
 


 
 


5.2.1.3 For individuals who have completed coursework with 
titles other than those listed in Standard 5.2.1, have they 
successfully demonstrated compliance with this 
Standard through a combination of pertinent materials 
such as a transcript, syllabus, letter from the instructor, 
or other documentation that supports the course 
content? 


 
 


 
 


 
 


 
Discussion  
 
For technical leaders appointed or hired on or after July 1, 2009, a minimum of four 
courses (biochemistry, genetics, molecular biology and statistics or population genetics) 
totaling at least 12 semester or equivalent credit hours must be completed successfully 
(college- or university-determined passing grade).   


Biochemistry is the study of the nature of biologically important molecules in living 
systems, DNA replication and protein synthesis, and the quantitative and qualitative 
aspects of cellular metabolism.  


Genetics is the study of inherited traits, genotype/phenotype relationships, and 
population/species differences in allele and genotype frequencies.  


Molecular biology is the study of the theories, methods, and techniques used in the 
study and analysis of gene structure, organization, and function.  


Integral component is that portion of an academic course that is so significant and 
necessary to the understanding of the subject matter as a whole that the course would 
be considered incomplete without it.  


Each of the required subject areas must be in the form of academic coursework for 
credit.  Coursework is an academic class officially recognized and taught through a 
college or university program in which the participating student successfully completed 
and received one or more credit hours for the class. 


A variety of college course work may apply toward satisfying this Standard and is not 
limited exclusively to the course titles listed.  Coursework in Standard 5.2.1.2 shall be 
considered as meeting the integral component requirement if the coursework consists of 
the title listed in Standard 5.2.1b (biochemistry, genetics, molecular biology and 
statistics or population genetics). 
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For a technical leader who possesses a waiver (Standard 5.2.1.4) but does not satisfy 
the required graduate coursework in Standard 5.2.1.1, then Standard 5.2.1.1 shall be 
marked “N/A.” 
 
The DNA training program previously offered by the FBI Laboratory, with graduate 
credit hours from the University of Virginia, may be applied toward the molecular biology 
coursework requirement associated with this Standard.  Unless specifically stated by 
the FBI, other FBI courses do not fulfill this requirement.   
 
A list of the individuals in compliance with Standard 5.2 and the position with which they 
are in compliance will be incorporated by the auditor into Appendix D for external QAS 
audits.  
 
Comment 
      
 
 
 
  Yes No N/A 
5.2.1.4  If the degree requirements of Standard 5.2.1 are not 


met, does the technical leader possess a waiver from 
the American Society of Crime Laboratory Directors 
(ASCLD)? 


 
 


 
 


 
 


 
Discussion 
 
Compliance with Standard 5.2.1.4 is necessary only if criteria 5.2.1a has not otherwise 
been satisfied. Otherwise, the response to 5.2.1.4 shall be marked “N/A.”   
 
The ASCLD waiver is permanent and portable.  Documentation of the waiver must be 
available.  
 
Comment 
      
 
 
 
  Yes No N/A 


5.2.2 Technical leader minimum experience requirements:     


 a.  Does the technical leader have three years of forensic 
DNA laboratory experience obtained at a laboratory 
where forensic DNA testing was conducted for the 
identification and evaluation of biological evidence in 
criminal matters?  
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 b.  Does any technical leader, appointed or hired on or 
after July 1, 2009, have a minimum of three years 
human-DNA experience (current or previous) as a 
qualified analyst on forensic samples?  


 
 


 
 


 
 


 c.  Has the technical leader successfully completed, or will 
successfully complete within one year of appointment, 
the FBI-sponsored auditor training?   


 
 


 
 


 
 


 
Discussion 
 
Technical leaders appointed or hired on or after July 1, 2009 must have a minimum of 
three years of human-DNA experience (current or previous) as a qualified analyst on 
forensic samples.  
 
Technical leaders appointed or hired prior to July 1, 2009, must have a minimum of 
three years of forensic DNA experience (current or previous). This would include 
criminal justice agencies where forensic research/training and caseworking laboratories 
are separate entities but reside under the same facility-wide organizational umbrella. It 
is not necessary for the technical leader to function (or to have functioned) as a qualified 
analyst if appointed or hired prior to July 1, 2009. If the technical leader was appointed 
or hired prior to July 1, 2009, satisfaction of the minimum experience requirements shall 
only be applicable to the specific laboratory system where the technical leader is 
employed prior to July 1, 2009 and shall not be portable. 
 
It should be noted that the experience time frame is measured not by the number of 
years with any particular employer but rather by the number of years in a position 
specific for gaining the experience necessary to satisfy this Standard.  
 
Technical leaders appointed or hired on or after July 1, 2009 must demonstrate 
compliance with Standard 5.2.2b through documented employment as a qualified 
analyst.  Documentation may include previous audit documentation of qualifications.  If 
no technical leader was appointed or hired on or after July 1, 2009, then Standard 
5.2.2b shall be marked “N/A.” 
 
For those instances in which a technical leader has an experience base in a specific 
DNA technology that is different from the DNA technology currently used in casework 
analysis, the laboratory must demonstrate that the technical leader has fulfilled his or 
her defined duties and keeps abreast of technical developments. 
 
The technical leader shall have previously completed, or will successfully complete 
within one year of his or her appointment, the FBI sponsored auditor training. Evidence 
of successful completion of the FBI DNA Auditor training will be assessed through an 
FBI-issued certificate.  If the technical leader has recently been appointed to the 
position and the applicable time period for the training has not expired, then Standard 
5.2.2c shall be marked “N/A.”  
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Comment  
      
 
 
 


  Yes No N/A 
5.2.3 Does the technical leader of the laboratory have 


responsibility for the following: 


 
 


 
 


 
 


 5.2.3.1  Does the technical leader have the following 
general duties and authority: 


 
 


 
 


 
 


 5.2.3.1.1  Oversee the technical operations of          
the laboratory? 


 
 


 
 


 
 


 5.2.3.1.2  Authority to initiate, suspend, and             
resume DNA analytical operations for 
the laboratory or an individual? 


 
 


 
 


 
 


 5.2.3.2  Does the technical leader perform the following 
specific responsibilities: 


 
 


 
 


 
 


 5.2.3.2.1  Evaluate and document approval of all 
validations and methods used by the 
laboratory and propose new or modified 
analytical procedures to be used by 
analysts? 


 
 


 
 


 
 


 5.2.3.2.2  Review and document the review of  
the academic transcripts and training 
records for newly qualified analysts and 
approve their qualifications prior to their 
conducting independent casework 
analysis?  


 
 


 
 


 
 


 5.2.3.2.3  Approve the technical specifications for 
outsourcing agreements? 


 
 


 
 


 
 


 5.2.3.2.4  Review and document the review of 
internal and external DNA  audit 
documents and, if applicable, approve 
corrective action(s).  


 
 


 
 


 
 


 5.2.3.2.5  Review annually the procedures of  the 
laboratory and document such review? 


 
 


 
 


 
 


 5.2.3.2.6  Review and approve the training,              
quality assurance, and proficiency 
testing programs in the laboratory? 
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 5.2.3.2.7  Review requests by contract employees 
for employment by multiple NDIS 
participating and/or vendor laboratories 
and, if no potential conflict of interest 
exist, may approve such requests? 


 
 


 
 


 
 


 
Discussion 
 
To successfully satisfy Standards 5.2.3.1 through 5.2.3.1.2, the laboratory must clearly 
define and document the technical leader’s duties and authority. 
 
Standard 5.2.3 contains the minimum responsibilities of the technical leader and may be 
exceeded as determined by laboratory management.  
 
To successfully satisfy Standard 5.2.3, compliance must be demonstrated with all of the 
subcategories of Standard 5.2.3. Auditors may assess whether a laboratory has 
satisfied the requirements through a review of laboratory documentation (e.g., protocols, 
quality manual).  
 
A contract employee shall disclose any employment with another laboratory to the NDIS 
participating laboratory.  The technical leader shall review such employment for any 
potential conflicts of interest.  If there are no potential conflicts of interest, the technical 
leader may approve the employment by multiple NDIS participating and/or vendor 
laboratories.  For example, Vendor Laboratory A performs the forensic analysis of DNA 
samples for State Laboratory Z.  An employee of Vendor Laboratory A shall not perform 
technical review services for State Laboratory Z as this would constitute a conflict of 
interest. 
 
Comment 
      
 
 
 
  Yes No N/A 


5.2.4 Technical leader accessibility:  
 


 
 


 
 


 


 a.  Is the technical leader accessible to the laboratory 
to provide on-site, telephonic, or electronic 
consultation as needed? 


 
 


 
 


 
 


 b.  If the technical leader oversees a system of 
separate laboratories, has the technical leader 
conducted semiannual on-site visits of each of the 
laboratories? 
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5.2.4.1 Is the technical leader a full-time employee of the 
laboratory or laboratory system? 


 
 


 
 


 
 


5.2.4.1.1 a.  If the technical leader position of the laboratory had 
been vacant since the last audit, was there a 
qualified individual immediately appointed as 
technical leader?    


 
 


 
 


 
 


 b.  If a qualified individual was not available/ appointed, 
did the laboratory immediately contact the FBI and 
submit its contingency plan within 14 days of the 
vacancy for the FBI’s approval?  


 
 


 
 


 
 


 c.  Was all new casework suspended until the plan was 
approved by the FBI? 


 
 


 
 


 
 


5.2.5 Did each technical leader appointed or hired on or after 
July 1, 2009, document  a review of the following: 


 
 


 
 


 
 


 5.2.5.1  Validation studies and methodologies currently 
used by the laboratory?                                                                                                                                                                                                                                                           


 
 


 
 


 
 


 5.2.5.2  Educational qualifications and training records 
of currently qualified analysts? 


 
 


 
 


 
 


 
Discussion 


The technical leader must be a full-time employee (employee is a person (1) in the 
service of the applicable federal, state, or local government, subject to the terms, 
conditions, and rules of federal, state, or local employment and eligible for the federal, 
state, or local benefits of service…) of the laboratory although not required to occupy 
physical (on-site) facility space. For purposes of a vendor laboratory, an employee is a 
person in the service of a vendor laboratory and subject to the applicable terms, 
conditions, and rules of employment of the vendor laboratory. Full-time shall be 
considered the standard work week as defined by the laboratory. 


However, if the technical leader oversees a system of separate laboratories, a minimum 
of two semiannual on-site visits must be conducted and documented for each 
laboratory. The technical leader must demonstrate knowledge and oversight of the DNA 
program sufficient to ensure that each laboratory is following standards and written 
protocols. 
 
If a contingency plan was submitted to the FBI, then documentation must be reviewed 
to ensure that DNA analytical procedures on new casework were not initiated until FBI 
approval was granted.  New casework is casework in which DNA analytical procedures 
have not been initiated at the time of the technical leader’s vacancy.  Please refer to 
Appendix B for the Notification Form for Technical Leader Contingency Plan. 
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If the technical leader position has not been vacant since the last audit, then Standard 
5.2.4.1.1 shall be marked “N/A.”  If the technical leader position was vacant but filled by 
a qualified individual, then Standards 5.2.4.1.1 b and c shall be marked “N/A.” 
 
If the technical leader position has not been assumed by a newly appointed technical 
leader since the last audit, then Standards 5.2.5, 5.2.5.1 and 5.2.5.2 shall be marked 
“N/A.”  
 
Comment 
      
 
 
 
  Yes No N/A 


5.3  
 


Is the casework CODIS administrator an employee of the 
laboratory and does he or she meet the following 
qualifications? 


 
 


 
 


 
 


5.3.1 Education: 
Does the casework CODIS administrator meet the 
minimum education requirements? 
a. Does the casework CODIS administrator meet the 


minimum education requirements as defined in 
Standard 5.4   
or 


b. Was the casework CODIS administrator appointed or 
hired prior to July 1, 2009, with supporting 
documentation from the FBI? 


 
 


 


 
 


 


 
 


 


 
5.3.2 Experience: 


Does the casework CODIS administrator meet the 
experience requirements? 


a. Is a current or previously qualified casework DNA 
analyst with documented mixture interpretation 
training,  or  


b. Was the casework CODIS administrator 
appointed or hired prior to July 1, 2009 with 
documented mixture-interpretation training and 
completion of FBI-sponsored CODIS training? 
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Discussion 
 
If performing an audit of a vendor laboratory, the auditor shall mark Standard 5.3 and all 
of its subcategories shall be marked “N/A.” 


If a casework CODIS administrator appointed or hired prior to July 1, 2009, has the 
appropriate supporting documentation from the FBI, Standard 5.3.1 and 5.3.2 shall be 
marked “YES.”   Satisfaction of these minimum education and experience requirements 
shall be applicable to the specific laboratory system where the casework CODIS 
administrator is employed by prior to July 1, 2009 and shall not be portable. 


A casework CODIS administrator appointed or hired on or after July 1, 2009, must be, 
or have been, a qualified DNA analyst.  Casework CODIS administrators appointed or 
hired on or after July 1, 2009, and not otherwise grandfathered as a qualified analyst, 
will be assessed to the educational requirements of the FBI Quality Assurance Audit 
Document for Forensic DNA Testing Laboratories dated July 1, 2009. For casework 
CODIS administrators appointed or hired on or after July 1, 2009, and not previously 
qualified as a DNA analyst in that laboratory, a minimum of three courses (biochemistry, 
genetics, and molecular biology) totaling at least nine semester or equivalent credit 
hours must be completed successfully (college- or university-defined passing grade) 
and coursework or training in statistics and/or population genetics.   
 
Casework CODIS administrators may satisfy the statistics and/or population genetics 
coursework or training requirement of Standard 5.4.1 through internal or external 
training.  For external statistics and/or population genetics training, a variety of methods 
may be used, including academic coursework; workshops at local, national, or 
international meetings or symposia; or other external, technical leader-approved, 
training courses. The laboratory must maintain documentation of such attendance.  For 
internal statistics and/or population genetics training, the documentation must comply 
with Standard 5.1.3.1.1. 
 
Mixture interpretation training may be provided by the laboratory in-house and 
documented. 


Biochemistry is the study of the nature of biologically important molecules in living 
systems, DNA replication and protein synthesis, and the quantitative and qualitative 
aspects of cellular metabolism.  


Genetics is the study of inherited traits, genotype/phenotype relationships, and 
population/species differences in allele and genotype frequencies.  


Molecular biology is the study of the theories, methods, and techniques used in the 
study and analysis of gene structure, organization, and function.  
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The casework CODIS administrator shall be an employee of the laboratory. Employee 
is a person (1) in the service of the applicable federal, state, or local government, 
subject to the terms, conditions, and rules of federal, state, or local employment and 
eligible for the federal, state, or local benefits of service; or (2) formerly in the service of 
a federal, state, or local government who returns to service in the agency on a part-time 
or temporary basis. For purposes of a vendor laboratory, an employee is a person in the 
service of a vendor laboratory and subject to the applicable terms, conditions, and rules 
of employment of the vendor laboratory.  


Integral component is that portion of an academic course that is so significant and 
necessary to the understanding of the subject matter as a whole that the course would 
be considered incomplete without it.  


Each of the required subject areas must be in the form of academic coursework for 
credit.  Coursework is an academic class officially recognized and taught through a 
college or university program in which the participating student successfully completed 
and received one or more credit hours for the class. 


A variety of college course work may apply toward satisfying this Standard and is not 
limited exclusively to the course titles listed.  
 
A list of the individuals in compliance with Standard 5.3 and the position with which they 
are in compliance will be incorporated by the auditor into Appendix D for external QAS 
audits.  
 
Comment 
      
 
 
 
  Yes No N/A 
5.3.3 Has the casework CODIS administrator:     


 a.  Successfully completed the FBI auditor training within 
one year of appointment, if not previously attended 
such training? 


 
 


 
 


 
 


 b.  Participated in the FBI sponsored CODIS software 
training within six months of appointment, if not 
previously attended such training? 


 
 


 
 


 
 


5.3.4 Is the casework CODIS administrator responsible for the 
following: 


 
 


 
 


 
 


 5.3.4.1  Administering the laboratory’s local CODIS 
network? 
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 5.3.4.2  Scheduling and documenting the CODIS 
computer training of casework analysts? 


 
 


 
 


 
 


 5.3.4.3  Assuring that the security of data stored in CODIS 
is in accordance with state and/or federal law and 
NDIS operational procedures? 


 
 


 
 


 
 


 5.3.4.4  Assuring that the quality of data stored in CODIS 
is in accordance with state and/or federal law and 
NDIS operational procedures? 


 
 


 
 


 
 


 5.3.4.5  Assuring that matches are dispositioned in 
accordance with NDIS operational procedures? 


 
 


 
 


 
 


5.3.5 Is the casework CODIS administrator authorized to 
terminate an analyst’s or the laboratory’s participation in 
CODIS until the reliability and security of the computer 
data can be assured if an issue with the data is identified? 


 
 


 
 


 
 


5.3.6 If the casework CODIS administrator position has been 
unoccupied since the last audit, has the laboratory 
refrained from uploading new DNA profiles to NDIS during 
the vacancy? 


 
 


 
 


 
 


 
Discussion 
 
If the casework CODIS administrator has recently been appointed to the position and 
the applicable time periods for the training have not expired, then Standard 5.3.3a 
and/or 5.3.3b shall be marked “N/A.” 
 
Standards 5.3.4 and 5.3.5 are the minimum responsibilities of the casework CODIS 
administrator.  
 
To successfully satisfy Standard 5.3.5, the laboratory must clearly define and document 
the casework CODIS administrator’s duties and authority.  Auditors may assess 
whether a laboratory has satisfied the requirements through a review of laboratory 
documentation (e.g., protocols, quality manual).  
 
If the casework CODIS administrator position has not been vacant since the last audit, 
then Standard 5.3.6 shall be marked “N/A.”  If there has been a period of time since July 
1, 2009 during which the position has been vacant, the auditor may review/request to 
see CODIS upload records or contact the NDIS Custodian for confirmation.   
 
Comment 
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  Yes No N/A 


5.4  
 


Is each analyst an employee or contract employee of the 
laboratory and does he or she meet or exceed the 
following qualifications? 


 
 


 
 


 
 


5.4.1 Does each analyst meet or exceed the following degree 
and educational requirements: 


 
 


 
 


 
 


 a.  B.A./B.S. or advanced degree or its equivalent in a 
biology-, chemistry-, or forensic science- related area? 


 
 


 
 


 
 


 b.  College coursework or classes covering the subject 
areas of: 


 
 


 
 


 
 


 1.  Biochemistry?        Yes  No     


 2.  Genetics?                              Yes  No     


 3.  Molecular biology?                Yes  No     


 c.  College course work or training that covers the subject 
areas of statistics and/or population genetics? 


 
 


 
 


 
 


5.4.1.1 Does each of the specific subject areas listed in Standard 
5.4.1 constitute an integral component of any coursework 
used to demonstrate compliance with this Standard? 


 
 


 
 


 
 


5.4.1.2 For analysts appointed or hired on or after July 1, 2009, 
do the required subject areas consist of nine or more 
cumulative semester or equivalent hours? 


 
 


 
 


 
 


5.4.1.3 For individuals who have completed coursework with titles 
other than those listed in Standard 5.4.1:  


   


 a.  Have they successfully demonstrated compliance with 
this Standard through a combination of pertinent 
materials such as a transcript, syllabus, letter from the 
instructor, or other documentation that supports the 
course content? 


 
 


 
 


 
 


 b.  Has the technical leader documented his or her 
approval of compliance with this Standard?   


 
 


 
 


 
 


 
Discussion  
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Analysts who were appointed or hired prior to July 1, 2009, will be assessed according 
to the educational requirements of the FBI Quality Assurance Audit Document dated 
July 1, 2004, which required a minimum of six cumulative semester hours or equivalent 
that covered the required subject areas.   
 
Analysts appointed or hired on or after July 1, 2009, will be assessed according to the 
educational requirements of the FBI Quality Assurance Audit Document dated July 1, 
2009.  For analysts appointed or hired on or after July 1, 2009, a minimum of three 
courses (biochemistry, genetics, and molecular biology) totaling at least nine semester 
or equivalent credit hours must be completed successfully (college or university defined 
passing grade) and coursework or training in statistics and/or population genetics. 
Analysts may satisfy the statistics and/or population genetics coursework or training 
requirement of Standard 5.4.1 through internal or external training.  For external 
statistics and/or population genetics training, a variety of methods may be used, 
including academic coursework; workshops at local, national, or international meetings 
or symposia; or other external, technical leader-approved training courses. The 
laboratory must maintain documentation of such attendance.  For internal statistics 
and/or population genetics training, the documentation must comply with Standard 
5.1.3.1.1. 


Contract employee is an individual that performs DNA typing and/or analytical support 
services to the NDIS participating laboratory.  The person performing these services 
must meet the relevant qualifications for the equivalent position in the NDIS participating 
laboratory.  A contract employee cannot serve as a casework CODIS Administrator or 
technical leader and cannot be counted as a full-time qualified DNA analyst for 
purposes of satisfying the definition of a laboratory.  Employment of a contract 
employee by multiple NDIS participating laboratories and/or vendor laboratories shall be 
disclosed and shall only be permitted subject to approval by the technical leader of the 
NDIS participating laboratory for which the contract employee is performing DNA typing 
and/or analytical services.   


A contract employee shall disclose any employment with another laboratory to the NDIS 
participating laboratory.  The technical leader shall review such employment for any 
potential conflicts of interest.  If there are no potential conflicts of interest, the technical 
leader may approve the employment by multiple NDIS participating and/or vendor 
laboratories. 


Biochemistry is the study of the nature of biologically important molecules in living 
systems, DNA replication and protein synthesis, and the quantitative and qualitative 
aspects of cellular metabolism.  


Genetics is the study of inherited traits, genotype/phenotype relationships, and 
population/species differences in allele and genotype frequencies.  


Molecular biology is the study of the theories, methods, and techniques used in the 
study and analysis of gene structure, organization, and function.  
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Integral component is that portion of an academic course that is so significant and 
necessary to the understanding of the subject matter as a whole that the course would 
be considered incomplete without it.  


Each of the required subject areas must be in the form of academic coursework for 
credit.  Coursework is an academic class officially recognized and taught through a 
college or university program in which the participating student successfully completed 
and received one or more credit hours for the class. 


A variety of college course work may apply toward satisfying this Standard and is not 
limited exclusively to the course titles listed.  
 
If no new analysts have been appointed or hired on or after July 1, 2009, then Standard 
5.4.1.2 shall be marked “N/A.” 
 
The DNA training program previously offered by the FBI Laboratory, with graduate 
credit hours from the University of Virginia, may be applied toward the molecular biology 
coursework requirement associated with this Standard.  Unless specifically stated by 
the FBI, other FBI courses do not fulfill this requirement.   
 
A list of the individuals in compliance with Standard 5.4 and the position with which they 
are in compliance will be incorporated by the auditor into Appendix D for external QAS 
audits.  
 
Comment 
      
 
 
 
  Yes No N/A 
5.4.2 Does each analyst have six months of documented, 


forensic human-DNA laboratory experience?  


 
 


 
 


 
 


5.4.2.1 Prior to independent work using DNA technology, has 
each analyst completed the analysis of a range of 
samples routinely encountered in forensic casework?  


 
 


 
 


 
 


5.4.2.2 Has each analyst successfully completed a competency 
test before beginning independent DNA analysis? 


 
 


 
 


 
 


 
Discussion 
 
An analyst must have a minimum of six months of forensic DNA laboratory experience 
gained at a facility where forensic DNA testing was performed for the identification and 
evaluation of biological evidence in criminal matters. The experience time frame is 
measured not by the length of time spent with any particular employer but rather by the 
number of months/years in a position specific for gaining the experience necessary to 
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satisfy this Standard. The experience gained by an individual must include the 
successful analysis of a range of samples typically associated with forensic casework. 
An individual’s participation after appointment or hiring in a formal forensic DNA training 
program is acceptable for fulfilling or being applied toward fulfilling the experience 
requirement of this Standard. 
 
If prior forensic human-DNA laboratory experience is accepted by a laboratory, the prior 
experience shall be documented and augmented by additional training, as needed, in 
the analytical methodologies, platforms, and interpretations of human-DNA results used 
by the laboratory.   


Competency is the demonstration of technical skills and knowledge necessary to 
perform forensic DNA analysis successfully. 


A competency test(s) is a written, oral, and/or practical test or series of tests designed 
to establish that an individual has demonstrated achievement of technical skills and met 
minimum standards of knowledge necessary to perform forensic DNA analysis.  Such a 
test serves to test an individual’s knowledge, skills, and abilities as they relate to his or 
her individual position. A laboratory may select from a variety of approaches for 
administering a competency test, including but not limited to a written, oral, or practical 
examination. If a laboratory uses an internal or external proficiency test as a 
competency test, the laboratory must have the DNA typing results to assess an 
individual’s performance. The date of qualification of an individual must be documented. 
The qualification date has particular relevance to proficiency testing requirements 
discussed in Standard 13 (Proficiency Testing), which requires that newly qualified 
individuals participate in an external proficiency test within six months of qualification 
date.  


Comment 
      
 
 
 
  Yes No N/A 
5.5 Is each technical reviewer an employee or contract 


employee of the laboratory and does he or she meet or 
exceed the following qualifications?  


 
 


 
 


 
 


5.5.1 Is each technical reviewer a current or previously 
qualified analyst in the methodologies being reviewed? 


 
 


 
 


 
 


5.5.2 Has each technical reviewer successfully completed a 
competency test prior to participating in the technical 
review of DNA data? 


 
 


 
 


 
 







 


 
Effective September 1, 2011                   41 of 96 pages      


5.5.3 Does each technical reviewer participate in an external 
proficiency testing program at an NDIS participating 
laboratory on the same technology, platform and typing 
amplification test kit used to generate the DNA data 
being reviewed? 


 
 


 
 


 
 


 
  


Technical reviewer is an employee or contract employee who is a current or previously 
qualified analyst in the methodology being reviewed that performs a technical review of, 
and is not an author of, the applicable report or its contents.  


Contract employee is an individual that performs DNA typing and/or analytical support 
services to the NDIS participating laboratory.  The person performing these services 
must meet the relevant qualifications for the equivalent position in the NDIS participating 
laboratory.  A contract employee cannot serve as a casework CODIS Administrator or 
technical leader and cannot be counted as a full-time qualified DNA analyst for 
purposes of satisfying the definition of a laboratory.  Employment of a contract 
employee by multiple NDIS participating laboratories and/or vendor laboratories shall be 
disclosed and shall only be permitted subject to approval by the technical leader of the 
NDIS participating laboratory for which the contract employee is performing DNA typing 
and/or analytical services.   


A contract employee shall disclose any employment with another laboratory to the NDIS 
participating laboratory.  The technical leader shall review such employment for any 
potential conflicts of interest.  If there are no potential conflicts of interest, the technical 
leader may approve the employment by multiple NDIS participating and/or vendor 
laboratories. 


Competency is the demonstration of technical skills and knowledge necessary to 
perform forensic DNA analysis successfully. 


A competency test(s) is a written, oral, and/or practical test or series of tests designed 
to establish that an individual has demonstrated achievement of technical skills and met 
minimum standards of knowledge necessary to perform forensic DNA analysis.  Such a 
test serves to test an individual’s knowledge, skills, and abilities as they relate to his or 
her individual position.  A laboratory may select from a variety of approaches for 
administering a competency test, including but not limited to a written, oral, or practical 
examination.  If a laboratory uses an internal or external proficiency test as a 
competency test, the laboratory must have the DNA typing results to assess an 
individual’s performance.  The date of qualification of an individual must be 
documented.  


A technical reviewer must be qualified or previously qualified in the technology, 
platform, and typing amplification test kit used to generate the data being reviewed.  A 
technical reviewer must also participate in an NDIS laboratory’s external proficiency-
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testing program to the full extent in which he or she participates in the review of the 
DNA data.  The intent is that any contract employee hired to conduct technical reviews 
participates in an external proficiency testing program administered by an NDIS 
participating laboratory for the technology, platform and amplification test kit used to 
generate the data being reviewed and that the term of the employment does not impact 
or negate the requirement to participate in such external proficiency testing.  For 
example, an analyst or technical reviewer participates and is proficiency tested on 
casework using one type of amplification test kit and performs the technical review of 
outsourced casework which was analyzed using a different technology, platform and/or 
amplification test kit.  Such analyst or technical reviewer must also be proficiency tested 
on the technology, platform and/or amplification test kit used by the laboratory 
generating the DNA data under review to the extent he/she participates in or performs 
the technical review of the DNA data.   


For non-NDIS participating laboratories the competency and proficiency test referenced 
in Standards 5.5.2 and 5.5.3 are not required to be administered by an NDIS 
participating laboratory. 


Comment 
      
 
 
 
  Yes No N/A 
5.6 Has each technician successfully completed each of the 


following: 


 
 


 
 


 
 


 5.6.1  Documented training specific to his or her job 
function(s)? 


 
 


 
 


 
 


 5.6.2  A competency test before participating in DNA 
analysis on evidence? 


 
 


 
 


 
 


5.7 Do all laboratory technical support personnel have 
documented training specific to their job function(s)? 


 
 


 
 


 
 


 
Discussion 


A technician (or equivalent role, position, or title as designated by the Laboratory 
Director) is an employee or contract employee who performs analytical techniques on 
forensic samples under the supervision of a qualified analyst. Technicians do not 
interpret data, reach conclusions on typing results, or prepare final reports. 


Laboratory support personnel (or equivalent role, position, or title as designated by 
the Laboratory Director) are employees or contract employees who perform laboratory 
duties exclusive of analytical techniques on forensic or database samples.  
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These personnel will be documented on the organizational chart.   
 
Comment 
      
           
 
 
Standard 6.  Facilities 
 
  Yes No N/A 
6.1 Is the laboratory designed to ensure the integrity of the 


analyses and the evidence?  


 
 


 
 


 
 


6.1.1 Is access to the laboratory controlled and limited in a 
manner that prevents access by unauthorized personnel? 


 
 


 
 


 
 


 a.  Do all exterior entrance/exit points have security 
control? 


 
 


 
 


 
 


 b.  Is the distribution of all keys, combinations, and other 
security devices, documented and limited to the 
personnel designated by laboratory management? 


 
 


 
 


 
 


 
Discussion 
  
To successfully satisfy Standard 6.1, the laboratory must demonstrate compliance with 
all of the subcategories of Standard 6. 
  
Clearly written and well-understood procedures must exist for laboratory security. The 
laboratory's security system must control access and limit entry to the operational areas. 
Internal controlled areas shall limit access to only authorized personnel. The distribution 
system of all keys, combinations, etc. must be current, accurate, clearly documented, 
and available for review. Many other control systems which include card keys, 
surveillance cameras, and intrusion alarms, are acceptable when they complement the 
laboratory's security system by controlling unauthorized access and/or limiting 
authorized access to the operational laboratory and evidence storage areas.  
 
Comment 
      
 
 
 
  Yes No N/A 
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6.1.2 Except as provided in Standard 6.1.4, are techniques 
performed prior to polymerase chain reaction (PCR) 
amplification, to include evidence examinations, DNA 
extractions, and PCR setup, conducted at separate times 
or in separate spaces from one another? 


 
 


 
 


 
 


6.1.3 Except as provided in Standard 6.1.4, is amplified DNA 
product, including real-time PCR, generated, processed, 
and maintained in a room(s) separate from the evidence 
examination, DNA extractions, and PCR-setup areas?  


 
 


 
 


 
 


 a.  Are the doors between rooms containing amplified DNA 
and other areas closed at all times except for passage? 


 
 


 
 


 
 


6.1.4 If a robotic workstation is used to carry out DNA extraction, 
quantification, PCR setup, and/or amplification in a single 
room, has the laboratory validated the analytical process in 
accordance with Standard 8?   


 
 


 
 


 
 


 a.  If the robot performs analysis through amplification, is 
the robot housed in a separate room from that used for 
initial evidence examinations?   


 
 


 
 


 
 


 
Discussion 
 
Through a combination of clearly written analytical procedures, casework notes, and/or 
personal observation, the laboratory’s approach to sample processing for PCR-based 
procedures (extraction, quantification, and amplification) must demonstrate a separation 
in time or physical space for each activity. The laboratory’s design must demonstrate 
that evidence flow, through the various steps of DNA processing, does not compromise 
the integrity of the sample. The amplification room must be enclosed with walls from the 
floor to the ceiling and door(s) for passage. The amplification room(s) must physically 
separate amplified DNA from all other areas of the laboratory by keeping doors in the 
closed position. 
 
When robotic workstations are used to carry out DNA extractions through PCR setup on 
casework samples, a single room may be used. Internal validation must show that if 
contamination occurs, it is minimized, addressed, and less than or equal to that 
observed when these procedures are performed manually in separate rooms. When 
robotic workstations are not used to carry out DNA extractions through PCR setup on 
casework samples in a single room, Standard 6.1.4 shall be marked “N/A.”  
 
Comment 
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  Yes No N/A 
6.1.5 Does the laboratory have and follow written procedures for 


cleaning and decontaminating facilities and equipment? 


 
 


 
 


 
 


 
Discussion 
 
A laboratory may employ a variety of methods to monitor, clean, and decontaminate its 
facilities, such as the use of appropriate controls in the analysis process. This may be 
accomplished through a variety of ways at the discretion of the laboratory; the 
method(s) used by the laboratory must be documented.  
 
Comment  
      
 
 
 
STANDARD 7.  Evidence Control 
 
  Yes No N/A 
7.1 Does the laboratory have and follow a documented 


evidence control system to ensure the integrity of physical 
evidence?  


 
 


 
 


 
 


7.1.1 For evidence and sample identification:   
 


 
 


 
 


 
 a.  Is all evidence marked with a unique identifier on the 


evidence package? 
   


  Yes  No  
   


 b.  Does the laboratory clearly define what constitutes 
evidence and what constitutes work product? 


   


  Yes  No  
   


 c.  Does the laboratory have and follow a method to 
distinguish each sample throughout processing?  


   


  Yes  No  
   


 
Discussion 
 
To successfully satisfy Standard 7.1, the laboratory must demonstrate compliance with 
all of the subcategories of Standard 7. 
 
The DNA laboratory must have clearly written, well-understood procedures that address 
handling and preserving the integrity of evidence.  Key components of such an 
evidence-control procedure include proper labeling and sealing of evidence, a 
documented chain-of-custody record, and a secure area designated for evidence 
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storage.  Each item of evidence (and/or its container) must be marked with a unique 
identifier. 


The laboratory shall clearly define what constitutes evidence and what constitutes work 
product. Work product is the material that is generated as a function of analysis, which 
may include extracts, amplified product, and amplification tubes or plates as defined by 
the laboratory.  


The laboratory shall have a method to distinguish each sample throughout processing 
(such as plate or rack mapping) that may not require the assignment of unique 
identifiers or individual evidence seals for each sample.   


Comment 
      
 
 
 
   Yes No N/A 
7.1.2 Does the laboratory document and maintain a chain of 


custody, in hard or electronic format, for all evidence, to 
include the following: 


 
 


 
 


 
 


 a.  Signature or initials or the electronic equivalent of each 
individual receiving or transferring the evidence?                                                                                    


   


  Yes  No  
   


  b.  The corresponding date for each transfer?                                                                                                                                                             
   


  Yes  No  
   


 c.  Evidentiary item(s) transferred?      
   


  Yes  No  
   


     


 
Discussion 
 
A written chain-of-custody record must include the signature or initials (written or 
electronic) of each individual receiving or transferring evidence, with the corresponding 
date for each transfer and a corresponding identifier that specifies each evidentiary 
item. This record must provide a comprehensive, documented history for each evidence 
transfer over which the laboratory has control. Electronic tracking of evidence is an 
acceptable alternative to a written record as long as the computerized data are 
sufficiently secure, detailed, and accessible for review and can be converted to a hard 
copy when necessary.  
 
Comment 
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  Yes No N/A 
7.1.3 Does the laboratory have and follow documented 


procedures designed to minimize loss, contamination, 
and/or deleterious change of evidence and work product in 
progress? 


 
 


 
 


 
 


7.1.4 Does the laboratory have secure, controlled-access areas 
for evidence storage and work product in progress? 


 
 


 
 


 
 


 
Discussion 
 
The laboratory must ensure that evidence stored under its custody is properly sealed 
and protected from loss, contamination, and/or deleterious change.  An evidence 
container is sealed properly if its contents cannot escape readily and if opening the 
container results in a detectable alteration to the container or seal.  The seal must be 
labeled in a manner that identifies the individual responsible for sealing the evidence. 
The immediate container need not be sealed (but securely closed) if it is enclosed in a 
larger container that meets the requirements of a proper seal. In such instances, the 
container must be closed securely such that its contents are protected from loss, 
contamination, and/or deleterious change.  
 
Secure areas for evidence storage must exist within the laboratory. The laboratory may 
demonstrate compliance with Standard 7.1.4 by specifying short-term and long-term 
storage that demonstrate proper security through defined, controlled access to the 
evidentiary storage area at stopping points in the procedure.  Short-term storage areas 
may vary from a locked file cabinet to an entire examination room temporarily housing 
large or bulky items of evidence.  
 
Comment 
      
 
 
 
  Yes No N/A 
7.2  
 


Does the laboratory retain or return a portion of the evidence 
sample or extract where possible? 


 
 


 
 


 
 


 
Discussion 
 
The laboratory must have a policy or other documentation that addresses the retention 
or return of evidence or extracts.   
 
Comment 
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  Yes No N/A 
7.3 
 


Does the laboratory have and follow documented policies for 
the disposition of evidence and sample consumption? 


 
 


 
 


 
 


 
Comment 
      
 
 
 
Standard 8.  Validation 
 
  Yes No N/A 


8.1   Does the laboratory use validated methods for DNA 
analyses? 


 
 


 
 


 
 


 
Discussion 
 
To successfully satisfy Standard 8.1, the laboratory must demonstrate compliance with 
all of the subcategories of Standard 8. 
 
Validation is the process by which a procedure is evaluated to determine its efficacy 
and reliability for forensic casework analysis. It is the accumulation of test data within 
the laboratory to demonstrate that established methods and procedures perform as 
expected.  
 
Comment 
      
 
 
 
  Yes No N/A 


8.2 Have developmental validation studies preceded the use of a 
novel methodology for forensic DNA analysis?   


 
 


 
 


 
 


 
Discussion 


Developmental validation is the acquisition of test data and determination of 
conditions and limitations of a new or novel DNA methodology for use on forensic 
samples. Methodology is used to describe the analytical processes and procedures 
used to support a DNA-typing technology: for example, extraction methods (manual vs. 
automated), quantification methods (slot blot, fluorometry, real-time); typing test kit; and 
platform (capillary electrophoresis, real-time gel and end-point gel systems). 
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A DNA laboratory may rely upon another laboratory’s developmental validation studies; 
however, the citations and/or publications referencing that validation must be available 
and accessible to support the underlying scientific basis.  If a laboratory can document 
the developmental validation through citations and publications, Standard 8.2 shall be 
marked “Yes.”  
 
Comment 
      
 
 
 
   Yes No N/A 
8.2.1 Have developmental validation studies been performed 


and documented to include, where applicable: 


 
 


 
 


 
 


 a.  Characterization of    
the genetic marker? Yes  No  N/A   


  


  b.  Species specificity?                   Yes  No  N/A  
   


 c.  Sensitivity studies?                  Yes  No  N/A  
   


 d.  Stability studies?                      Yes  No  N/A  
   


 e.  Reproducibility?                       Yes  No  N/A  
   


 f.  Case-type samples?                 Yes  No  N/A  
   


 g.  Population studies?                   Yes  No  N/A  
   


 h.  Mixture studies?                        Yes  No  N/A  
   


 i.  Precision and 
accuracy studies? Yes  No  N/A  


   


 j.  PCR-based studies to 
include? Yes  No  N/A  


   


 1.  Reaction conditions?           
   


  Yes  No    
   


 2.  Assessment of differential and preferential    
amplification? 


   


  Yes  No    
   


 3.  Effects of multiplexing? 
   


  Yes  No    
   


 4.  Assessment of appropriate controls?                                   
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  Yes  No    
   


 5.  Product detection studies? 
   


  Yes  No    
   


8.2.2 Are peer-reviewed publication(s) of the underlying scientific 
principle(s) of a technology available? 


 
 


 
 


 
 


  
Discussion 
 
To successfully satisfy Standard 8.2.1, the laboratory must demonstrate compliance 
with all of the applicable subcategories of this Standard. 
 
If a DNA laboratory is relying upon another laboratory’s developmental validation, the 
citations and publications addressing the elements of Standard 8.2.1 (a through j) must 
be available and accessible.   
 
If a DNA laboratory has performed its own developmental validation, it must show 
evidence of how the elements of Standard 8.2.1 (a through j) were addressed.  
 
Case-type samples may be those samples that are from adjudicated cases or mock 
samples that mimic casework samples.  
 
Comment 
      
 
 
 
  Yes No N/A 


8.3 Except as provided in Standard 8.3.1.1, have internal 
validation of all manual and robotic methodologies been 
conducted by each laboratory and reviewed and 
approved by the laboratory’s technical leader prior to 
use? 


 
 


 
 


 
 


8.3.1  For Internal Validation Studies:    


 a.  Have internal validation studies been documented and 
summarized? 


 
 


 
 


 
 


 b.  Have all internal validation studies conducted on or 
after July 1, 2009, included, as applicable:  


 
 


 
 


 
 


 1.  Known and non probative evidence samples or 
mock evidence samples? 


   


  Yes  No  N/A  
   


 2. Reproducibility and precision? 
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  Yes  No  N/A  
   


 3. Sensitivity and stochastic studies? 
   


  Yes  No  N/A  
   


 4. Mixture studies?    


  Yes  No  N/A  
   


 5. Contamination assessment?    


  Yes  No  N/A  
   


8.3.1.1 For multilaboratory systems:     


 a.  Has each laboratory in a multi-laboratory system 
completed, documented, and maintained applicable 
site-specific precision, sensitivity, and contamination 
assessment studies? 


 
 


 
 


 
 


 b.  Are the summaries of all applicable validation data 
available at each site? 


 
 


 
 


 
 


8.3.2 Have quality assurance parameters and interpretation 
guidelines, including, as applicable, guidelines for mixture 
interpretation, been defined pursuant to internal 
validation? 


 
 


 
 


 
 


8.3.3 If a laboratory has had a change in detection platform or 
test kit, have internal validation studies been performed? 


 
 


 
 


 
 


8.4 Has the analyst or examination team successfully 
completed a competency test using the DNA analysis 
procedure prior to its incorporation into casework 
applications? 


 
 


 
 


 
 


 
Discussion 
 
Internal validation is an accumulation of test data within the laboratory to demonstrate 
that established methods and procedures perform as expected in the laboratory.   
 
Prior to implementing a new DNA methodology (methodology is used to describe the 
analytical processes and procedures used to support a DNA-typing technology: for 
example, extraction methods [manual vs. automated], quantification methods [slot blot, 
fluorometry, real-time], typing test kit, and platform [capillary electrophoresis, real-time 
gel, and end-point gel systems]) or procedure (procedure [protocol, SOP or other 
equivalent] is an established practice to be followed in performing a specified task or 
under specific circumstances) or an existing DNA method or procedure developmentally 
validated by another laboratory, the forensic laboratory must first demonstrate the 
reliability of the method or procedure internally for manual and/or robotic methods.  
 
The internal validation studies conducted by the forensic laboratory should be sufficient 
to support and document the reliability of the technology (technology is used to 
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describe the type of forensic DNA analysis performed in the laboratory, such as RFLP, 
STR, YSTR, or mitochondrial DNA) as practiced by that laboratory through 
demonstrating reproducibility and precision, sensitivity and stochastic studies, mixture 
studies, and contamination assessment.  
 
For internal validation having a completed summary dated prior to July 1, 2009, 
the laboratory must comply with Standard 8.3.1b (1) and (2), and the remaining 
subcategories (3--5) may be marked “N/A.”  In addition, the studies summarized after 
July 1, 2009, shall define the quality assurance parameters and interpretation guidelines 
to support their use in casework applications.  Summaries must be written for all internal 
validation studies, and approval must be documented by the technical leader prior to 
being incorporated into casework. 
 
For laboratory systems that consist of more than one laboratory, each of the 
laboratories must complete and maintain precision, sensitivity, and contamination 
assessment studies. Basic validation studies may be shared among all locations in a 
multi-laboratory system. The internal validation materials must be documented, 
summarized, and approved by the technical leader. Summaries of a system’s internal 
validation studies must be available at all sites.  
 
For laboratory systems that have acquired new equipment that leads to a platform 
change (platform is the type of analytical system used to generate DNA profiles such 
as capillary electrophoresis, real-time gel, and end-point gel instruments or systems), 
internal validation studies must be performed.  
 
For laboratory systems that have acquired new test kits (a test kit is a pre-assembled 
set of reagents that allows the user to conduct a specific DNA extraction, quantification 
or amplification), internal validation studies must be performed.  
 
A list of the validation studies in compliance with Standard 8.1 will be incorporated by 
the auditor into Appendix E. The validation studies found to be in compliance with 
Standard 8.1 after one external audit do not need to be reviewed. 


Prior to initiating casework applications with any newly validated procedure(s), the DNA 
laboratory must ensure that its DNA personnel have successfully completed a 
competency test to the extent of their participation in casework applications. A 
competency test(s) is a written, oral, and/or practical test or series of tests designed to 
establish that an individual has demonstrated achievement of technical skills and met 
minimum standards of knowledge necessary to perform forensic DNA analysis. For 
DNA personnel intimately involved in a validation, the technical leader may allow the 
validation to serve as the demonstration of competency. Documentation must be 
available to indicate that the involvement in the validation was representative of the 
extent the personnel will be involved in casework applications.  


Comment 
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  Yes No N/A 


8.5 Have modified procedures been evaluated by comparison 
with the original procedures using similar DNA samples prior 
to their incorporation into casework applications? 


 
 


 
 


 
 


8.6 Has the laboratory evaluated each additional or modified 
critical instrument by conducting a performance check prior 
to its use in casework? 


 
 


 
 


 
 


8.7 Has the laboratory evaluated software upgrades by 
conducting a performance check prior to use in casework? 


 
 


 
 


 
 


 a.  Has new software or significant software modifications 
been documented and subjected to validation testing prior 
to use in casework? 


 
 


 
 


 
 


 
Discussion 
 
If a laboratory modifies a procedure that would require a protocol change, the modified 
procedure shall be evaluated by comparing the original procedure to the modified 
procedure using similar DNA samples. Modifications must be documented and 
approved by the technical leader before being implemented in casework applications.  
 
Each new instrument or performance-based software change (including upgrades) 
requires a performance check (performance check is a quality assurance measure to 
assess the functionality of laboratory instruments and equipment that affect the 
accuracy and/or validity of forensic sample analysis).  [For example, a performance 
check would be necessary if a laboratory currently used one instrument and added 
another instrument of the same model number, or if a laboratory was using one 
instrument and upgraded to a different model of instrument without a change in the 
analysis software package. If a laboratory upgrades to another instrument and has a 
change in the analysis software package, then the laboratory must perform an internal 
validation study.  
 
If acquisition of new equipment leads to a method change (e.g., DNA detection from a 
gel-based to capillary-based system), internal validation studies must be performed. 
 
New software or significant software changes that would impact interpretation, the 
analytical process, or sizing algorithms shall require a validation prior to implementation 
in casework.  A software upgrade that would not impact interpretation, the analytical 
process, or sizing algorithms shall require a performance check. 
 
Comment 
      
 
 
 







 


 
Effective September 1, 2011                   54 of 96 pages      


Standard 9.  Analytical Procedures 
 
  Yes No N/A 


9.1 
Does the laboratory have and follow written analytical 
procedures approved by the technical leader? 


 
 


 
 


 
 


 a.  Are the laboratory’s standard operating procedures 
reviewed annually by the technical leader, and is this 
review documented? 


 
 


 
 


 
 


9.1.1 
Does the laboratory have a documented standard 
operating procedure for each analytical method used? 


 
 


 
 


 
 


 a.  Do the analytical procedures specify reagents, sample 
preparation, extraction methods, equipment, and 
controls that are standard for DNA analysis and data 
interpretation? 


 
 


 
 


 
 


 b.  Does the laboratory have a procedure for the differential 
extraction of stains that contain sperm? 


 
 


 
 


 
 


 
Discussion 
 
To successfully satisfy Standard 9.1, the laboratory must demonstrate compliance with 
all of the subcategories of Standard 9.1. 
 
Procedure (protocol, standard operating procedure, or other equivalent) is an 
established practice to be followed in performing a specified task or under specific 
circumstances. 
 
Standard operating procedures must be reviewed by the technical leader annually as 
described in Standard 3.  This review must be documented and performed independent 
of the audit required by Standard 15. Standard operating procedures must be readily 
available to laboratory personnel, reflect the current practices employed by the 
laboratory, and be supported through a laboratory’s validation. 
 
The laboratory shall have and follow standard operating procedures for each analytical 
method used by the laboratory (analytical procedure is an orderly, step-by-step 
process designed to ensure operational uniformity and to minimize analytical drift).  
Each procedure must specify the reagents, sample preparation, extraction method, 
equipment, and controls used in the analytical process.  A DNA laboratory must have a 
procedure for the differential extraction of stains containing semen. 
 
A DNA laboratory must ensure that all of its procedures are current and readily 
available.  
 
Comment 
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  Yes No N/A 
9.2 Does the laboratory use reagents that are suitable for the 


methods employed? 


 
 


 
 


 
 


9.2.1 Does the laboratory have written procedures for 
documenting commercial reagents and for the formulation 
of in-house reagents? 


 
 


 
 


 
 


9.2.2 Are commercial reagents labeled with: 
 


 
 


 
 


 
 a.  The identity of the reagent?       


   


  Yes  No    
   


 b.  The expiration date as provided by the manufacturer or 
as determined by the laboratory?                            


   


  Yes  No    
   


9.2.3 Are in-house reagents labeled with:  
 


 
 


 
 


 
 a.  The identity of the reagent? 


   


  Yes  No    
   


 b.  The date of the preparation or expiration or both? 
   


  Yes  No    
   


 c.  The identity of the individual preparing the reagent? 
   


  Yes  No    
   


9.3 Critical reagents shall include, but are not limited to, the 
reagents listed in Standards 9.3.1 and 9.3.2. 


   


 
a.  Has the laboratory identified critical reagents? 


 
 


 
 


 
 


 b.  Has the laboratory evaluated critical reagents prior to 
use in casework? 


 
 


 
 


 
 


9.3.1 Has the laboratory identified and evaluated the following: 
 


 
 


 
 


 
 a.  Test kits or systems for performing quantitative PCR?    


  Yes  No  N/A  
   


 b.  Test kits or systems for performing genetic typing?   
   


  Yes  No  N/A  
   


9.3.2 Has the laboratory identified and evaluated the following:  
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 a.  Thermostable DNA polymerase (if not tested as test kit 
components under Standard 9.3.1)? 


   


  Yes  No  N/A  
   


 b.  Primer sets (if not tested as test kit components under 
Standard 9.3.1)?  


   


  Yes  No  N/A  
   


 c.  Allelic ladders used for genetic analysis (if not tested as 
test-kit components under Standard 9.3.1)? 


   


  Yes  No  N/A  
   


 
Discussion 
 
To successfully satisfy Standard 9.2, the laboratory must demonstrate compliance with 
all of the subcategories of Standard 9.2. 
 
The laboratory shall have and follow written procedures for documenting commercial 
reagents and formulating in-house reagents.    
 
Commercial reagents must be labeled with the identity of the reagent and the expiration 
date as provided by the manufacturer or determined by the laboratory. If the laboratory 
has determined an expiration date beyond that provided by the manufacturer, 
supporting documentation for that date must be available at the laboratory. For those 
reagents having no expiration date provided by the manufacturer, the laboratory shall 
have a policy for setting the expiration date. 
 
In-house reagents must be labeled with the identity of the reagent, the date of 
preparation or expiration or both, and the identity of the individual preparing the reagent.  
 
If the laboratory has an electronic bar-coding system for the management of its in-house 
reagents, the laboratory must place the name of the reagent on the bottle in addition to 
the bar coded information and have a written policy or procedure for recording the 
required information. In such instances Standards 9.2.2 through 9.2.3 shall be marked 
“Yes.”   
 
Records must be maintained that identify the preparer of the reagent and the quality 
control measures (if any) used to check the reliability of reagents. 


Test kit is a preassembled set of reagents that allows the user to conduct a specific 
DNA extraction, quantification, or amplification. A system is similar to a test kit except 
that it is not preassembled. 


Critical reagents are determined by empirical studies or routine practice to require 
testing on established samples before use on evidentiary or casework reference 
samples. The laboratory must identify the reagents critical to the analytical processes 
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used and evaluate each, prior to their use on evidence.  This list must include, at a 
minimum, those critical reagents listed in Standards 9.3.1 and 9.3.2.  Laboratories must 
have written procedures detailing the quality control measures in place for evaluating 
critical reagents and materials, the acceptable range of results, procedures for 
addressing unacceptable data, and mechanisms used for documentation and 
subsequent approval/rejection of quality control data.  


Comment 
      
 
 
 
  Yes No N/A 


9.4 Does the laboratory quantify the amount of human DNA in 
forensic samples prior to nuclear DNA amplification? 


 
 


 
 


 
 


 
Discussion 
 
When using PCR-based analysis techniques for nuclear DNA, the presence or absence 
of detectable human DNA must be assessed with regard to the unknown evidentiary 
samples for compliance with Standard 9.4.  Quantification in forensic samples must be 
assessed prior to nuclear DNA amplification. 
 
Quantification of human DNA is not required for casework reference samples if the 
laboratory has a validated system that has been demonstrated to reproducibly and 
reliably yield successful DNA amplification and typing without prior quantification. These 
methods are suitable for use on known reference samples from casework and 
evidentiary items that are subjected solely to mitochondrial DNA analysis. In such 
instances, the response to Standard 9.4 shall be marked “N/A.”  
 
Comment 
      
 
 
 
  Yes No N/A 


9.5 Does the laboratory monitor the analytical procedures 
using appropriate controls and standards? 


 
 


 
 


 
 


9.5.1 Are standards used during quantification procedures?  
 


 
 


 
 


 


9.5.2 For positive and negative amplification controls: 
 


 
 


 
 


 


 a.  Are the positive and negative amplification controls 
associated with the forensic samples being typed 
amplified concurrently in the same instrument with the 
samples at all loci using the same primers as the 


 
 


 
 


 
 







 


 
Effective September 1, 2011                   58 of 96 pages      


forensic samples? 


 
b.  Are the positive and negative amplification controls 


associated with the forensic samples being typed? 


 
 


 
 


 
 


9.5.3 Are reagent blank controls associated with each extraction 
set being analyzed as follows: 


 
 


 
 


 
 


 9.5.3.1  Extracted concurrently? 
 


 
 


 
 


 
 9.5.3.2  Are the reagent blanks amplified using: 


 
 


 
 


 
 


 a.  The same primers as the forensic sample(s)?                                


  Yes  No  
   


 b.  The same instrument model as the forensic sample(s)?                  


  Yes  No  
   


 c.  The same concentration conditions as required by the 
forensic sample(s) containing the least amount of DNA?     


   


  Yes  No  
   


 9.5.3.3  Are the reagent blanks typed using: 
 


 
 


 
 


 
 a.  The same instrument model as the forensic sample(s)?    


  Yes  No  
   


 b.  The same injection conditions as the forensic 
sample(s)? 


   


  Yes  No  
   


 c.  The most sensitive volume conditions of the forensic 
extraction set?    


   


  Yes  No  
   


9.5.4 Does the laboratory use allelic ladders and internal size 
markers for VNTR sequence PCR- based systems? 


 
 


 
 


 
 


 
Discussion  
 
A laboratory shall have and follow documented procedures to address the use of 
positive and negative controls in casework applications. A positive amplification 
control is an analytical control sample that is used to determine if the PCR performed 
properly. This control consists of the amplification reagents and a known DNA sample. 
A negative amplification control is used to detect DNA contamination of the 
amplification reagents. This control consists of only amplification reagents without the 
addition of template DNA.  A reagent blank control is an analytical control sample that 
contains no template DNA and is used to monitor contamination from extraction to final 
fragment or sequence analysis. This control is treated the same as, and parallel to, the 
forensic and/or casework reference samples being analyzed. These procedures shall 
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identify the acceptable results for controls and the verification and documentation of 
their use. A laboratory must use quantification standards as a part of its quantification 
process. 
 
A laboratory shall associate a reagent blank control with each extraction set or batch of 
samples as defined by the laboratory.  The additional requirements for reagent blank 
controls specified in Standards 9.5.3.2 and 9.5.3.3 are applicable to samples 
extracted on or after July 1, 2009.  
 
The reagent blank control shall be extracted concurrently and in the most sensitive 
volume of the extraction set. If a laboratory does not quantitate its reagent blanks, it 
must document and verify that the reagent blanks are amplified concurrently with the 
forensic sample(s) being characterized from an extraction set.   
 
If a laboratory has a practice of setting up multiple reagent blanks within its extraction 
set, and as a part of its process, it quantitates its reagent blanks, the laboratory shall 
amplify at least one of those reagent banks, if it is carrying on any of the specimens 
associated with the extraction set on to amplification in accordance with Standard 
9.5.3.2.  If a laboratory does set up multiple reagent blanks and quantitates those 
reagent blanks with its extraction set, it shall amplify and characterize at least the 
reagent blank that demonstrates the greatest signal, if any.      
 
If a laboratory uses multiple amplification test kits and the laboratory has depleted its 
reagent blanks associated with the extraction set or sample being amplified, a 
laboratory shall not continue on to a different amplification test kit without a reagent 
blank. 
 
For extraction sets being amplified, a laboratory shall concurrently amplify at all loci a 
set of positive and negative amplification controls along with its reagent blank using the 
same primers as the forensic sample(s), amplified in the same instrument as the 
forensic sample(s), and amplified using the most sensitive concentration conditions 
(criteria 9.5.3.2c) as required by the forensic sample(s) that contain the least amount of 
DNA.  For example, a laboratory has validated bringing all of its extracted questioned 
specimens and reagent blanks up in 20ul and quantitating 10% (2ul). After evaluating 
the quantitation results of the extraction set, one of the questioned samples requires the 
remaining 18ul for amplification. Therefore, at least 18ul from an associated reagent 
blank shall be amplified with that extraction set. As another example, if after 
quantitation, a laboratory needs to reconstitute samples, one of the reagent blanks 
associated with that extraction set will also need to follow through that process.   
 
If a laboratory reamplifies a sample with the same amplification test kit or system, and 
does not increase the template volume over that of the original reagent blank, and does 
not alter the amplification parameters to increase sensitivity, the laboratory does not 
need to reamplify the reagent blank associated with the extraction set being reamplified, 
provided, however, that the laboratory includes amplification positive and negative 
controls with the extraction set  
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If a laboratory injects samples at varying injection times, amplicon volumes, and/or 
injection voltage, the reagent blank must satisfy the most sensitive injection conditions. 
For example, if a laboratory uses a five-second injection and a 10-second injection on a 
sample set, the laboratory must inject its reagent blank with at least the 10-second 
injection. 
 
If a laboratory determines at the quantification stage to terminate all evidentiary sample 
processing, in order to monitor analytical quality, the reagent blank control must be 
either quantitated or typed in order for the evidentiary sample processing to be 
terminated.  In order for a laboratory to determine that evidentiary sample processing is 
to be terminated after DNA quantitation, the laboratory shall have a validation study to 
support that determination. 
 
If a laboratory is using mass spectrometry with respect to Standard 9.5.4, the term 
“allelic ladder” refers to a collection of DNA fragments or the expected molecular 
masses of these DNA fragments for any particular locus.  
 
Comment 
      
 
 
 
  Yes No N/A 


9.5.5 Does the laboratory check its DNA procedures either 
annually or whenever substantial changes are made to a 
procedure against an appropriate and available NIST 
standard reference material (SRM) or standard traceable to 
a NIST standard?  


 
 


 
 


 
 


 
Discussion  


The laboratory must demonstrate performance through an annual check of its laboratory 
procedures (at a minimum from amplification to characterization) to generate typing 
results for each technology (technology is used to describe the type of forensic DNA 
analysis performed in the laboratory, such as RFLP, STR, YSTR, or mitochondrial 
DNA). 


NIST is the National Institute of Standards and Technology. 


Reference material (certified or standard) is a material for which values are certified 
by a technically valid procedure and accompanied by, or traceable to, a certificate or 
other documentation which is issued by a certifying body. 


Laboratories have the option of using one sample from the NIST SRM or to 
create/purchase a NIST-traceable standard for their annual check.  Laboratories are not 
required to purchase a NIST SRM kit each year to comply with Standard 9.5.5.  
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Laboratories may identify controls and run these against the NIST SRM, which in turn 
makes these controls NIST-traceable.  For those laboratories that use a bloodstain 
control, a “lot” is identified as the bloodstain(s) that are tested against the NIST SRM, 
not the person from whom the blood was drawn.  This lot may be used annually to verify 
the controls and DNA procedures in use by the laboratory.  This annual check of typing 
results must be assessed separately from any use the NIST SRM may have within 
casework traceability (e.g., if a laboratory uses 9947A as a part of its internal positive 
control for casework).  A laboratory must demonstrate a designated NIST SRM 
laboratory check of its procedure annually or whenever a substantial change is made to 
the procedure.  A substantial change would be a change in test kit, platform, or 
software. 
 
Laboratories have the option of using additional NIST SRMs (such as Human 
Quantification Standard NIST SRM 2372) that may be available, but their use is not 
required by Standard 9.5.5.  
 
Comment 
      
 
 
 
  Yes No N/A 


9.6 Does the laboratory have and follow written guidelines for 
the interpretation of data?  


 
 


 
 


 
 


9.6.1 Does the laboratory verify that all control results meet the 
laboratory’s interpretation guidelines for all reported 
results? 


 
 


 
 


 
 


9.6.2 Has the 1996 National Research Council report and/or a 
court-directed method been used for the statistical 
interpretation of a DNA profile for a given population and/or 
hypothesis or relatedness, and are these calculations 
derived from an established population database(s) 
appropriate for the calculation? 


 
 


 
 


 
 


9.6.3 Does the laboratory have and follow specific documented 
statistical interpretation guidelines if genetic analyses that 
are not addressed by Standard 9.6.2 are being performed? 


 
 


 
 


 
 


9.6.4 Does the laboratory have and follow documented 
procedures for mixture interpretation to include the 
following: 


 
 


 
 


 
 


 a.  Major and minor contributors? Yes  No  
   


 b.  Inclusions and exclusions? Yes  No  
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 c.  Policies for reporting results and 
statistics?  Yes  No  


   


 
 
Discussion 
 
A laboratory shall have and follow written guidelines for the interpretation of data that 
are supported through its validation.  A laboratory shall verify that all control results 
meet the laboratory’s interpretation guidelines for all reported results.  A documented 
method must exist to demonstrate that control values are verified when used (e.g., 
check-off, technical review). 
 
The statistical interpretation of autosomal loci shall be made following recommendations 
4.1, 4.2, or 4.3, as deemed applicable, of the National Research Council report titled 
“The Evaluation of Forensic DNA Evidence” (1996) and/or a court-directed method.  
The laboratory shall provide documentation for the interpretation method being used. 
These calculations shall be derived from a documented population database(s) 
appropriate for the calculation. 
 
If a laboratory is performing genetic analyses not addressed by Standard 9.6.2, (e.g., Y-
chromosome, mtDNA), the laboratory shall have and follow documented statistical 
interpretation guidelines for that testing. 
 
A laboratory shall have and follow a documented procedure for mixture interpretation 
supported by its validation.  Based upon a laboratory’s validation, it shall have and 
follow procedures to discern major and minor contributors, inclusions and exclusions, 
and policies for reporting results and applicable statistics.  
 
Comment 
      
 
 
 
  Yes No N/A 


9.7 Does the laboratory have and follow a documented policy for 
detecting and controlling contamination? 


 
 


 
 


 
 


 
Discussion 
 
Contamination is the unintentional introduction of exogenous DNA into a DNA sample 
or PCR reaction. 
 
A laboratory shall have and follow a documented policy for detecting and controlling 
contamination.  This policy should include the procedures used by a laboratory for 
monitoring, decontaminating, and detecting contamination.  In addition, a laboratory 
shall have and follow policies and/or procedures for interpreting data potentially affected 
by contamination.  
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Comment 
      
 
 
 
Standard 10.  Equipment Calibration and Maintenance  
 
  Yes No N/A 
10.1 Does the laboratory use equipment that is suitable for the 


methods employed? 


 
 


 
 


 
 


10.2 Does the laboratory have and follow a documented 
program for conducting performance checks and 
calibrating equipment and instruments? 


 
 


 
 


 
 


10.2.1 At a minimum, are the following critical instruments or 
equipment performance-checked at least annually: 


 
 


 
 


 
 


 10.2.1.1  A thermometer that is traceable to national or 
international standard(s) and is used for 
conducting performance checks? 


 
 


 
 


 
 


 


 10.2.1.2  Balance/scale? 
 


 
 


 
 


 
 10.2.1.3  Thermal cycler temperature-verification system? 


 
 


 
 


 
 


 10.2.1.4  Thermal cycler, including quantitative-PCR? 
 


 
 


 
 


 
 10.2.1.5  Electrophoresis detection systems? 


 
 


 
 


 
 


 10.2.1.6  Robotic systems? 
 


 
 


 
 


 
 10.2.1.7  Genetic analyzers? 


 
 


 
 


 
 


 10.2.1.8  Mechanical pipettes? 
 


 
 


 
 


 


10.3 Does the laboratory have a schedule and follow a 
documented program to ensure that instruments and 
equipment are maintained properly? 


 
 


 
 


 
 


 a.  Has documentation been retained for maintenance, 
service, and/or calibration? 


 
 


 
 


 
 


10.4 Does the laboratory performance check new critical 
instruments and equipment, or critical instruments and 
equipment that have undergone repair, service or 
calibration, before their use in casework analysis? 


 
 


 
 


 
 


10.4.1 At a minimum, are the following critical instruments or 
equipment performance-checked following repair, service, 
or calibration: 
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 10.4.1.1  Electrophoresis detection systems? 
 


 
 


 
 


 
 10.4.1.2  Robotic systems? 


 
 


 
 


 
 


 10.4.1.3  Genetic analyzers? 
 


 
 


 
 


 
 10.4.1.4  Thermal cycler, including quantitative-PCR? 


 
 


 
 


 
 


 
Discussion 
 
Calibration is the set of operations which establish, under specified conditions, the 
relationship between values indicated by a measuring instrument or measuring system, 
or values represented by a material, and the corresponding known values of a 
measurement.  
 
Critical equipment or instruments are those requiring calibration or a performance 
check prior to use and periodically thereafter.  
 
Performance check is a quality assurance measure to assess the functionality of 
laboratory instruments and equipment that affect the accuracy and/or validity of forensic 
sample analysis.  
 
Traceability is the property of a result of a measurement whereby it can be related to 
appropriate standards, generally international or national standards, through an 
unbroken chain of comparisons.  
 
To successfully satisfy Standards 10.2 and 10.4, the laboratory must demonstrate 
compliance with all of the subcategories of both Standards. 
 
To successfully satisfy the requirements listed in Standards 10.2 and 10.4, the 
laboratory's documentation must, at a minimum, include all critical equipment and 
instruments listed above.  The laboratory’s documentation must include the schedules 
for and records of all repairs, service, or calibrations for the critical equipment and 
instruments.  Critical equipment or instruments are those requiring calibration prior to 
use and periodically thereafter when the accurate calibration of that instrument directly 
affects the results of the analysis.  
 
The minimum requirements of a performance check of a thermometer used for 
performing performance checks may be accomplished through: (1) certification by an 
outside vendor; or (2) in-house by the comparison of one or more temperature readings 
at various time intervals against another NIST-traceable thermometer.  
 
For example, a NIST-traceable thermometer certified for two years and used for 
conducting performance checks on equipment shall require the annual performance 
check.  A NIST-traceable thermometer certified for two years that is not used for 
conducting performance checks does not require the annual performance checks and 
may be used until the certification expires.  A NIST-traceable thermometer to be used 
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beyond its certification date shall be recertified or be subject to the annual performance-
check requirements. 
 
The minimum requirements of a performance check of a balance or scale may be 
accomplished either through an outside vendor or performed in-house by the laboratory 
using certified weights.   
 
The minimum requirements of a performance check of a thermal cycler temperature-
verification system may be accomplished through certification by an outside vendor or 
accomplished in-house by the comparison against a certified thermal cycler temperature 
verification system.   
 
The minimum requirements of a performance check of a thermal cycler, including 
quantitative-PCR include the system’s diagnostic programs and the use of an 
appropriate certified temperature verification system or process.   
 
The minimum requirements of a performance check of an electrophoresis detection 
system may be accomplished by analyzing amplification controls or internal standards 
or using previously characterized DNA samples for comparison.  
 
The minimum requirements of a performance check of a robotic system shall be defined 
by the laboratory.  This performance check may be accomplished by an outside vendor 
or accomplished in-house by the laboratory.  
 
The minimum requirements of a performance check of a genetic analyzer may be 
accomplished by analyzing amplification controls or internal standards or using 
previously characterized DNA samples for comparison.  For example, a laboratory may 
choose to performance-check a genetic analyzer by analyzing a set containing an 
amplification positive, an amplification negative and a ladder.  If a laboratory uses a 
mass spectrometer, a performance check would be defined by the laboratory to verify 
sensitivity and accurate mass assignments.  
 
The minimum requirements of a performance check of a mechanical pipette may be 
accomplished by certification by an outside vendor or accomplished in-house through 
the comparison of a series of measurements.  For example, measurements are 
evaluated at a high and low setting of the pipette’s range.  
 
Laboratories have the option of using additional NIST SRMs (e.g., Human 
Quantification Standard NIST SRM 2372) that may be available, but their use is not 
required by Standard 10.2.1 unless specifically referenced by the laboratory.  
 
The critical instruments and equipment identified in Standard 10.4.1 require additional 
(beyond annual) performance checks after repair, service or calibration.  At a minimum, 
the electrophoresis detection system, robotic systems, genetic analyzers, and thermal 
cyclers listed in Standard 10.4.1 shall be performance-checked after repair, service, or 
calibration.  New critical instruments and equipment, and critical instruments or 
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equipment having a specific repair, service, or calibration, may necessitate additional 
performance check elements as defined by the laboratory to demonstrate acceptable 
sensitivity and precision as those instruments previously in use. 
 
Critical instruments or equipment that are not listed in Standard 10.4.1 are not required 
to have a performance check after repair, service, or calibration.  
 
Comment 
      
 
 
 
Standard 11.  Reports  
 
  Yes No N/A 
11.1  a.  Does the laboratory have and follow written procedures 


for taking and maintaining case notes to support the 
conclusions drawn in laboratory reports?  


 
 


 
 


 
 


 b.  Does the laboratory maintain all analytical 
documentation generated by analysts related to case 
analyses?  


 
 


 
 


 
 


 c.  Does the laboratory retain, in hard copy or electronic 
format, sufficient documentation for each technical 
analysis to support the report conclusions such that 
another qualified individual could interpret and evaluate 
the data? 


 
 


 
 


 
 


 
Discussion 
 
Laboratory case records may be in hard copy, electronic files, or a combination of both 
formats. 
 
The laboratory should have a written procedure detailing documentation maintained 
under this Standard.  Materials contained in case records must demonstrate compliance 
with this Standard.  
 
Comment 
      
 
 
 
  Yes No N/A 


11.2 Do the laboratory reports include the following elements: 
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 11.2.1  Case identifier? 
 


 
 


 
 


 
 11.2.2  Description of evidence examined? 


 
 


 
 


 
 


 11.2.3  Description of technology? 
 


 
 


 
 


 
 11.2.4  Locus or amplification system? 


 
 


 
 


 
 


 11.2.5  Results and/or conclusions? 
 


 
 


 
 


 
 11.2.6  A quantitative or qualitative interpretative statement?  


 
 


 
 


 
 


 11.2.7  Date issued? 
 


 
 


 
 


 
 11.2.8  Disposition of evidence? 


 
 


 
 


 
 


 11.2.9  Signature and title, or equivalent identification, of the 
person accepting responsibility for the content of the report? 


 
 


 
 


 
 


 
Discussion 
 
The laboratory must generate sufficient documentation for each technical analysis to 
support the reported conclusions such that in the absence of the analyst who reported 
the analysis, another qualified analyst could evaluate and interpret the resulting data.   
 
For Standard 11.2.4, the name of an amplification system (PCR test kit) may be used as 
long as the laboratory documents the loci characterized in the kit used.  
 
The data generated by the analysis may be considered the results and may include the 
analyst’s evaluation of the results.  The quantitative or qualitative interpretation provides 
a statement of the weight of the conclusion.   
 
One person shall accept responsibility for the content of the report.  A secure electronic 
signature is considered equivalent identification.   
 
Comment 
      
 
 
 
  Yes No N/A 
11.3 Does the laboratory maintain the confidentiality of reports, 


case files, DNA records, and databases, except as 
otherwise provided by applicable state or federal law?  


 
 


 
 


 
 


11.3.1 Does the laboratory have and follow written procedures to 
ensure the privacy of reports, case files, DNA records, 
and databases? 
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11.3.2 Does the laboratory have and follow written procedures 
for the release of reports, case files, DNA records, and 
databases in accordance with applicable state or federal 
law? 


 
 


 
 


 
 


11.3.3 Does the laboratory release personally identifiable 
information in accordance with applicable state and 
federal law? 


 
 


 
 


 
 


 
Discussion 
 
The release of database information in Standard 11.3 is specifically limited to database 
applications and does not apply to forensic (anonymous) population databases that are 
used by casework laboratories to estimate allele frequency information. 
 
Comment 
      
 
 
 
Standard 12.  Review  
 
  Yes No N/A 
12.1 Does the laboratory conduct and document administrative 


and technical reviews of all case files and reports to 
ensure that conclusions and supporting data are 
reasonable and within the constraints of scientific 
knowledge? 


 
 


 
 


 
 


12.1.1 Are all technical reviews conducted by an individual that 
is, or has been, a qualified analyst in the methodology 
being reviewed? 


 
 


 
 


 
 


 
Discussion 


Administrative review is an evaluation of the report and supporting documentation for 
consistency with laboratory policies and for editorial correctness.  


Technical review is an evaluation of reports, notes, data, and other documents to 
ensure there is an appropriate and sufficient basis for the scientific conclusions.  


The laboratory must conduct and document both administrative and technical reviews of 
all case files and reports prior to issuing the report.  


An analyst who performs technical reviews on DNA casework shall be or have been an 
analyst qualified in the specific DNA methodology that the review encompasses.  
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Technical reviewer is an employee or contract employee who is a current or previously 
qualified analyst in the methodology being reviewed that performs a technical review of, 
and is not an author of, the applicable report or its contents. 


Methodology is used to describe the analytical processes and procedures used to 
support a DNA-typing technology: for example, extraction methods (manual vs. 
automated), quantification methods (slot blot, fluorometry, real-time); typing test kit; and 
platform (capillary electrophoresis, real-time gel and end-point gel systems).   


The technical reviewer must be proficiency-tested semiannually to the extent to which 
he or she performs casework.  A qualified analyst proficiency-tested in the specific DNA 
methodology is qualified to serve as a technical reviewer without needing to take an 
additional proficiency test as a technical reviewer.   


An analyst whose sole responsibility is technical review must be qualified under 
Standard 5.4 and its subsections to the extent of his or her interpretative role as a 
technical reviewer.  Additionally, an analyst whose sole responsibility is technical review 
must be proficiency-tested in technical review.    
 
The administrative reviewer is not required to be a current or former qualified DNA 
analyst. 
 
This Standard is intended for data generated within the DNA laboratory.  The review of 
data generated external to the laboratory is governed by Standard 17.  
 
Comment 
      
 
 
 
  Yes No N/A 
12.2 Does the laboratory document the completion of the 


technical review of forensic casework, and does it include 
the following elements: 


 
 


 
 


 
 


 12.2.1  A review of all case notes, worksheets, and 
electronic data (or printed 
electropherograms/images) that support the 
conclusions? 


 
 


 
 


 
 


 12.2.2  A review of all DNA types to verify that they are 
supported by the raw or analyzed data 
(electropherograms or images)? 


 
 


 
 


 
 


 12.2.3  A review of all profiles to verify correct inclusions 
and exclusions (if applicable) as well as a review of 
any inconclusive result for compliance with 
laboratory guidelines? 
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 12.2.4  A review of all controls, internal lane standards, and 
allelic ladders to verify that the expected results 
were obtained? 


 
 


 
 


 
 


 12.2.5  A review of statistical analysis, if applicable? 
 


 
 


 
 


 
 12.2.6  A review of the final report to verify that the 


results/conclusions are supported by the data? 


 
 


 
 


 
 


 a.  Does the report address each tested item or its 
probative fraction? 


 
 


 
 


 
 


 12.2.7  For verification of CODIS eligibility. Has there been 
verification that all profiles entered into CODIS are 
eligible and have the correct DNA types and correct 
specimen category? 


 
 


 
 


 
 


 12.2.7.1  Prior to upload to or search of SDIS, have the 
following been verified for DNA profiles: 


 
 


 
 


 
 


 a.  Eligibility for CODIS? Yes  No  
   


 b.  Correct DNA types? Yes  No  
   


 c.  Appropriate specimen 
category? Yes  No  


   


 12.2.7.2  Prior to entry of a DNA profile into a searchable 
category of SDIS, were the following criteria 
verified by two concordant assessments by a 
qualified analyst or technical reviewer: 


 
 


 
 


 
 


 a.  Eligibility for CODIS? Yes  No  
   


 b.  Correct DNA types? Yes  No  
   


 c.  Appropriate specimen 
category? Yes  No  


   


 
Discussion 
 
Final reports of forensic casework shall address each tested item or its probative 
fraction.  Any stain, sample, or item on which an attempt is made to isolate DNA, 
regardless of the outcome or result, must be addressed in the final report. In the case of 
a differential extraction, the laboratory will describe what it considers to be the probative 
fraction and the probative fraction must be included in the final report.   
 
The laboratory shall have a written procedure detailing the elements of its technical 
review including how the completion of the technical review will be documented.  The 
laboratory’s technical review procedures of forensic casework must include each of the 
above elements.  
 
Prior to the upload or search of a profile at SDIS, DNA profiles must be verified for 
eligibility for CODIS, correct DNA types, and appropriate specimen category.  For 
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laboratories without an LDIS casework component, prior to entry of a profile into a 
searchable category at SDIS, the eligibility for CODIS, correct DNA types, and 
appropriate specimen category must be verified by another qualified analyst or technical 
reviewer at the SDIS laboratory. 
 
Standard 12.2.7 and its subcategories shall be marked “N/A” for non-NDIS participating- 
laboratories.  
 
Comment 
      
 
 
 
  Yes No N/A 
12.3 Does the administrative review include the following 


elements (any or all of which may be included within the 
technical-review process): 


 
 


 
 


 
 


 12.3.1  A review of the case file and final report for clerical 
errors and for the presence and accuracy of the 
information specified in Standard 11.2? 


 
 


 
 


 
 


 12.3.2  A review of the chain of custody and disposition of 
evidence? 


 
 


 
 


 
 


 12.3.3  A procedure to document the completion of the 
administrative review?   


 
 


 
 


 
 


   
Discussion 
 
Administrative review is an evaluation of the report and supporting documentation for 
consistency with laboratory policies and for editorial correctness.  
 
The laboratory’s administrative review procedures of forensic casework must include all 
of the above elements and may be included within the technical-review process.  The 
review of the chain of custody and disposition of evidence shall be limited to the items 
received by the DNA laboratory.   
 
Comment 
      
 
 
 
  Yes No N/A 
12.4 Does the laboratory document the elements of a technical 


and administrative review?   
 


 
 


 
 


 


 a.  Are case files reviewed and documented according to 
the laboratory’s procedures? 
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12.5 Does the laboratory have and follow a documented 
procedure to address unresolved discrepant conclusions 
between analysts and reviewers? 


 
 


 
 


 
 


12.6 Does the laboratory have and follow a documented 
procedure for the verification and resolution of database 
matches? 


 
 


 
 


 
 


 
Discussion 
 
Laboratories must describe the method used for documenting the completion of 
technical and administrative reviews, as well as a procedure that defines the course of 
action necessary in the event of an unresolved discrepancy.  Laboratories that include 
some or all of the administrative review elements listed in Standard 12.3 in their 
technical review procedure also must document the completion of the administrative 
review. 
 
To satisfy Standard 12.6, the laboratory must have and follow a documented procedure 
to evaluate and resolve candidate matches. 
 
Standard 12.6 shall be marked “N/A” for non-NDIS-participating laboratories. 
 
Comment 
      
 
 
 
  Yes No N/A 
12.7 Does the laboratory have and follow a program that 


documents the annual monitoring of the testimony of each 
analyst? 


 
 


 
 


 
 


 
Discussion 
 
The testimony of individuals who provide expert witness testimony as part of their 
current positions must be monitored at least once annually.  Several methods of 
monitoring are possible, and laboratories may select an appropriate approach. 
Laboratories must define the elements and standardize the method for capturing 
information necessary to review an individual’s testimony.  The testimony-monitoring 
report or results must be reviewed with the individual to identify areas of strengths and 
weaknesses.  The laboratory shall maintain documentation of this monitoring process.  
 
The laboratory must provide clear documentation identifying individuals who did not 
testify over the course of the year.  
 
Comment 
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Standard 13.  Proficiency Testing 
  
  Yes No N/A 
13.1 Do analysts, technical reviewers, technicians, and other 


personnel designated by the technical leader undergo 
semiannual external proficiency testing in each technology 
performed to the full extent in which they participate in 
casework? 


 
 


 
 


 
 


 
Discussion 
 
Semiannual is used to describe an event that takes place two times during one 
calendar year, with the first event taking place in the first six months of the calendar 
year and the second event in the last six months of the calendar year, and where the 
interval between events is at least four months and not more than eight months.  The 
program shall be administered in an open proficiency-testing format.  The results shall 
be submitted to the proficiency-test provider in order to be included in the provider’s 
published external summary report. 
 
An external proficiency test is defined as a test obtained from an approved proficiency-
test provider.  The laboratory must not have access to the proficiency-test results until 
all participants have completed the test. 


All analysts, technical reviewers, technicians, and other personnel designated by the 
technical leader, must be externally proficiency-tested semiannually, in each DNA 
technology to the full extent in which they perform casework examinations.  
Technology is used to describe the type of forensic DNA analysis performed in the 
laboratory, such as RFLP, STR, YSTR, or mitochondrial DNA.  It is permissible for 
multiple technologies to be reported on a single proficiency test.  However, all 
individuals must be tested semiannually in each technology performed to the full extent 
to which they participate in casework.  For example, for individuals qualified in multiple 
technologies, each such individual must be externally proficiency-tested in each 
technology semiannually.  All applicable samples in a single proficiency test shall be 
worked for each technology.   


There are no proficiency test requirements for individuals who function solely as 
technical leaders or casework CODIS administrators. 
 
Comment 
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  Yes No N/A 
13.1.1 Are individuals using both manual and automated 


methods proficiency-tested in each, at least once per 
year, to the full extent in which they participate in 
casework? 


 
 


 
 


 
 


13.1.2 Have newly qualified individuals entered the external 
proficiency-testing program within six months of the date 
of their qualification? 


 
 


 
 


 
 


13.1.3 Has the laboratory defined, documented, and 
consistently used the date that the proficiency test is 
performed as the received date, assigned date, 
submitted date, or due date? 


 
 


 
 


 
 


13.1.4 Except as provided in Standard 13.1.4.1, has each 
analyst been assigned and completed his or her own 
external proficiency test? 


 
 


 
 


 
 


 13.1.4.1  If a team approach is used, have all analysts, 
technicians, and technical reviewers been 
proficiency-tested according to Standard 13.1?  


 
 


 
 


 
 


13.1.5 Has the typing of all CODIS core loci or CODIS core 
sequence ranges been attempted for each technology 
performed as applicable?    


 
 


 
 


 
 


13.1.6 Does the laboratory maintain the following records for 
proficiency tests: 


 
 


 
 


 
 


 13.1.6.1  The test-set identifier? 
 


 
 


 
 


 
 13.1.6.2  Identity of the analyst, and other participants, if 


applicable? 


 
 


 
 


 
 


 13.1.6.3  Date of analysis and completion? 
 


 
 


 
 


 
 13.1.6.4  Copies of all data and notes supporting the 


conclusions? 


 
 


 
 


 
 


 13.1.6.5  The proficiency test results? 
 


 
 


 
 


 
 13.1.6.6  Any discrepancies noted? 


 
 


 
 


 
 


 13.1.6.7  Corrective actions taken? 
 


 
 


 
 


 
13.1.7 Does the laboratory include, at a minimum, the following 


criteria for evaluating proficiency test results: 


 
 


 
 


 
 


 13.1.7.1  Evaluation:     


 a.  Are all reported inclusions correct? 
 


 
 


 
 


 
 b.  Are all reported exclusions correct? 
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 c.  Are all reported genotypes and/or 
phenotypes correct or incorrect according to 
consensus results or within the laboratory’s 
interpretation guidelines? 


 
 


 
 


 
 


 13.1.7.2  Are results that are reported as inconclusive or 
not interpretable consistent with written laboratory 
guidelines? 


 
 


 
 


 
 


      13.1.7.2.1     Has the technical leader reviewed any    
inconclusive result for compliance with 
laboratory guidelines?  


 
 


 
 


 
 


 13.1.7.3   Have all discrepancies/errors and subsequent 
corrective actions been documented? 


 
 


 
 


 
 


 13.1.7.4   Have all final reports been graded as 
satisfactory or unsatisfactory? 


 
 


 
 


 
 


      13.1.7.4.1    When a final report was graded 
satisfactory, was it shown that no analytical 
errors were observed for the DNA profile 
typing data? 


 
 


 
 


 
 


            13.1.7.4.1.1  If present, were administrative errors 
and corrective actions documented? 


 
 


 
 


 
 


13.1.8 Have all proficiency-test participants been informed of 
their final test results, and has this notification been 
documented?   


 
 


 
 


 
 


13.1.9 Has the technical leader been informed of the results of 
all participants, and has this notification been 
documented? 


 
 


 
 


 
 


 a.  If applicable, did the technical leader inform the 
casework CODIS administrator of all 
nonadministrative discrepancies that affect the typing 
results and/or conclusions at the time of discovery? 


 
 


 
 


 
 


 
Discussion 
 
Laboratories that routinely employ a team approach for conducting DNA examinations 
(such as several technicians, each performing a separate, dedicated aspect of the DNA 
process on evidentiary materials) may similarly employ a team approach for performing 
proficiency tests. 
 
Laboratories that have both manual and automated methods shall proficiency test each 
individual who is qualified in both manual and automated in each method at least once 
per year to the full extent in which they participate in casework.  For example, if an 
individual is qualified in both manual and automated methods for DNA extraction in 
casework, then the individual must be proficiency tested in each method at least once 
per year to the full extent in which he or she participates in casework.  If a laboratory 
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has multiple manual and/or automated methods, the individual must be proficiency 
tested on at least one of the manual methods and one of the automated methods per 
year.  This does not preclude the possibility that both methods may be administered on 
a single proficiency test. 
 
Newly qualified analysts must enter into the proficiency test cycle within 6 months of 
qualification by performing the extraction methods (manual vs. automated), 
quantification methods (slot blot, fluorometry, real-time); typing test kits; and platforms 
(capillary electrophoresis, real-time gel and end-point gel systems) to the full extent of 
his or her participation in casework analyses.  If the analyst was qualified in multiple 
extraction methods (manual/automated), quantitation methods, typing test kits, and/or 
platforms, all methods must be addressed between the most immediate proficiency test 
(within 6 months) and the following proficiency test cycle. 
 
Currently qualified analysts who become qualified in additional extraction methods 
(manual vs. automated), quantification methods (slot blot, fluorometry, real-time); typing 
test kits; and/or platform (capillary electrophoresis, real-time gel and end-point gel 
systems) must be proficiency tested on the additional methods in his/her next scheduled 
proficiency test. 
 
Laboratories that have more than one platform shall proficiency test each individual that 
is qualified in more than one platform on each platform  at least once per year to the full 
extent in which they participate in casework.  For example, if an individual is qualified in 
both capillary and gel-based platforms, then the individual must be proficiency tested on 
each platform at least once per year to the full extent in which he or she participates in 
casework.  This does not preclude the possibility that multiple platforms may be 
administered on a single proficiency test. 
 
Laboratories that have more than one amplification test kit shall proficiency test each 
individual that is qualified in more than one amplification test kit once per year to the full 
extent in which he or she participates in casework.  For example, if an individual is 
qualified in two different amplification test kits, each containing all of the CODIS core 
loci, then the individual must be proficiency tested with each amplification test kit once 
per year to the full extent in which he or she participates in casework.  
 
For an individual qualified in multiple amplification test kits or systems for a specific 
technology, the individual must be proficiency tested on each amplification test kit or 
system over the course of the year.  However, the individual must be proficiency 
tested on all the CODIS core loci and/or core sequence ranges for each 
semiannual proficiency test cycle.  This requirement to be semiannually proficiency 
tested on all the CODIS core loci or core sequence ranges only applies to an analyst 
who is qualified in an amplification kit or combination of kits that possess all of the 
CODIS core loci or core sequence ranges.  This does not preclude the possibility that 
multiple amplification test kits may be administered on a single proficiency test. For 
mtDNA proficiency testing, a test system consists of any combination of primers 
selected based upon the nature of the sample to analyze the CODIS core sequence 
range along with the polymerase, buffers, and dNTPs required for the amplification.   
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Laboratories that use a team approach in casework analysis may use this approach in 
their required semiannual proficiency testing; however each individual shall be 
proficiency tested at least once per year in each amplification test kit for DNA typing, 
platform, and an automated and/or manual (as applicable) method to the full extent of 
his or her participation in casework.  Individuals using a team approach are still required 
to participate in semiannual external proficiency testing in each technology performed. 
 
Each proficiency test must include testing for all CODIS core loci and/or CODIS core 
sequence ranges for each of the technologies performed. 
 
It shall be the technical leader’s responsibility to determine whether an error in 
interpretation or typing shall be classified as an analytical error or not, based on review 
of the analytical data to ensure consistency with laboratory interpretation guidelines. 
A satisfactory grade is attained for a proficiency test when there are no analytical errors 
for the DNA profile-typing data.  The occurrence of administrative errors and corrective 
actions shall be documented.  If no administrative errors or corrective actions have 
occurred, Standard 13.1.7.4.1.1 shall be marked “N/A.” 
 
It shall be the technical leader’s responsibility to review and document that any 
inconclusive results are in compliance with laboratory guidelines.   
 
The laboratory must have and use a documented program for evaluating proficiency-
testing data as listed in Standard 13.1.7.  Each participant shall be informed of his or 
her final test results, and the notification shall be documented. 
 
The technical leader shall be informed of the results of all participants and shall be 
responsible for informing the casework CODIS administrator of all non- administrative 
discrepancies that affect the typing results and/or conclusions at the time of discovery.  
If nonadministrative discrepancies did not occur, Standard 13.1.9.a shall be marked 
“N/A.”  
 
Comment 
      
 
 
 
  Yes No N/A 
13.2 Does the laboratory use an external proficiency-test 


provider(s) that is in compliance with the current proficiency-
testing manufacturing guidelines established by the 
American Society of Crime Laboratory Directors/Laboratory 
Accreditation Board or is in compliance with the current 
International Organization for Standardization? 


 
 


 
 


 
 


 
Discussion 
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An external proficiency-test provider must demonstrate compliance with the current 
proficiency-testing manufacturing guidelines established by the American Society of 
Crime Laboratory Directors/Laboratory Accreditation Board.  Alternatively, the external 
proficiency-test provider can demonstrate compliance with the International 
Organization for Standardization (ISO) ISO/IEC 17043: 2010.  
 
Comment 
      
 
 
 
Standard 14.  Corrective Action  
 
  Yes No N/A 


14.1 For a corrective action plan:    


 a.  Has the laboratory established and followed a corrective 
action plan that addresses discrepancies detected in 
proficiency tests and casework analysis? 


 
 


 
 


 
 


 b.  Does the corrective action plan, at a minimum, address 
the following: 


 
 


 
 


 
 


 1.  Define what level/type of discrepancies are applicable 
to this practice?                                                                      


   


    Yes  No  N/A  
   


 2.  Identify (when possible) the cause of the 
discrepancy? 


   


    Yes  No  N/A  
   


 3.  Effect of the discrepancy?    


    Yes  No  N/A  
   


 4.  Corrective actions taken?    


    Yes  No  N/A  
   


 5.  Preventative measures taken (where applicable) to 
minimize its reoccurrence? 


   


    Yes  No  N/A  
   


 6.  Is documentation of all corrective actions maintained 
in accordance with Standard 3.2? 


   


    Yes  No  N/A  
   


14.2 Prior to implementation do all corrective actions have the 
documented approval of the technical leader? 


 
 


 
 


 
 


 
Discussion 
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This standard addresses only those corrective actions resulting from DNA casework or 
DNA proficiency tests.  The elements listed may be assessed through a review of 
existing laboratory documentation.  
  
To successfully satisfy Standard 14.1.b, the laboratory must demonstrate compliance 
with all of the subcategories of Standard 14.1.b.  
 
Comment 
      
 
 
 
Standard 15.  Audits  
 
  Yes No N/A 
15.1 Has the laboratory been audited annually in accordance 


with the FBI DNA Quality Assurance Standards? 


 
 


 
 


 
 


 For this audit, has the laboratory maintained 
documentation that the auditor(s):  


 
 


 
 


 
 


 a.  Is qualified? 
 


Yes 
 
 


 
No  


   


 b.  Is a current or previously qualified analyst in the 
laboratory’s current DNA technologies and platform? 


   


  Yes  No  
   


15.2 Has an external audit been conducted at least once every 
two years by a second agency? 


 
 


 
 


 
 


 For this audit, has the laboratory maintained 
documentation that the auditor(s):  


 
 


 
 


 
 


 a.  Is qualified? 
 


Yes 
 
 


 
No  


   


 b.  Is a current or previously qualified analyst in the 
laboratory’s current DNA technologies and platform? 


   


  Yes  No  
   


 
15.2.1 Has the laboratory maintained audit documentation of 


those individuals (i.e., casework CODIS administrator, 
technical leader, and analysts) that have had their 
education, experience, and training qualifications 
evaluated and approved during two external audits?  


 
 


 
 


 
 


15.2.2 Has the laboratory maintained the documentation for 
those validations previously evaluated and approved 
during one external audit?  
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15.3 For internal audits, has the laboratory maintained 
documentation that the auditor(s):  


 
 


 
 


 
 


 a.  Is qualified? Yes  No  
   


 b.  Is a current or previously qualified analyst in the 
laboratory’s current DNA technologies and platform? 


   


  Yes  No  
   


15.4 Have the internal and/or external audits performed 
pursuant to Standard 15.1 been conducted using the FBI 
DNA Quality Assurance Standards Audit Document in 
effect at that time? 


 
 


 
 


 
 


15.5 Have internal and external DNA audit documents and, if 
applicable, corrective action(s) been submitted to the 
technical leader for review to ensure that findings, if any, 
were appropriately addressed?   


 
 


 
 


 
 


15.5.1 For NDIS-participating laboratories, did the laboratory 
provide all external audit documentation and laboratory 
responses to the FBI within 30 days of the laboratory’s 
receipt of the audit documents or report? 


 
 


 
 


 
 


15.6 Are previous internal and external audit documents 
retained and available for auditor inspection? 


 
 


 
 


 
 


 
Discussion 
 
Audit is an inspection used to evaluate, confirm, or verify activity related to quality. 
 
In accordance with Standard 15.1, the required annual audit shall, at a minimum, occur 
once every calendar year and shall be at least 6 months but no more than 18 months 
apart.  Annual audits may be conducted in an internal and/or external manner and, at 
the discretion of the laboratory, may consist exclusively of external audits and be 
performed on more than an annual basis.   
 
Standard 15.2 requires that an external audit be performed at least once every two 
years and Standard 15.5.1 requires that all external audits performed on an NDIS 
laboratory, regardless of frequency, shall be submitted to the NDIS Custodian. 
 
Only audits that were performed using the most current (as of the time of the respective 
audit) FBI Quality Assurance Standards Audit Document shall be eligible for compliance 
with Standards 15.1 and 15.4. 
 
Audit teams may consist of one or more individuals. 
 
Standards 15.1, 15.2 and 15.3 are a self-verification by the auditor(s) to ensure that the 
auditor, or the auditing team, consists of appropriately qualified individuals.  This 
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certification should be obtained and documented prior to the beginning of the audit and 
maintained by the laboratory.  Regardless of the audit (internal or external), it is the 
laboratory's responsibility to ensure that there is at least one person that is, or has 
previously been, a qualified analyst for each specific DNA technology (technology is 
used to describe the type of forensic DNA analysis performed in the laboratory, such as 
RFLP, STR, YSTR, or mitochondrial DNA) performed and that there is at least one 
person who is a qualified auditor on the audit team.  This may be accomplished by 
having a single auditor who meets all of the specified qualifications or through a 
combination of the various members of a multiperson audit team.  These requirements 
are applicable to audits performed on or after July 1, 2009. 
 
Technical leaders and analysts who were appointed or hired prior to July 1, 2009, 
will be assessed according to the educational requirements of the FBI Quality 
Assurance Audit Document dated July 1, 2004.  Technical leaders, casework 
CODIS administrators, and analysts appointed or hired on or after July 1, 2009, 
will be assessed according to the educational requirements of the FBI Quality 
Assurance Audit Document dated July 1, 2009.  
 
In accordance with Standards 15.2.1 and 15.2.2, when documentation of the required 
reviews has been memorialized in previous external audit documents, the auditor(s) is 
not required to perform additional review with respect to the personnel or validations 
that were previously reviewed and documented except for training in new 
methodologies and/or technologies by previously qualified personnel.  However, this in 
no way prohibits the auditor from performing such additional reviews as that auditor(s) 
may deem appropriate or necessary. 
 
The two independent external auditor approvals of personnel referenced in Standard 
15.2.1 are not transferable and are only valid within the laboratory or laboratory system 
for which those personnel are employed at the time of the approvals.   


Standard 15.2.2 is only applicable to those methodologies that are currently used by the 
laboratory.  Methodology is used to describe the analytical processes and procedures 
used to support a DNA-typing technology: for example, extraction methods (manual vs. 
automated), quantification methods (slot blot, fluorometry, real-time); typing test kit; and 
platform (capillary electrophoresis, real-time gel and end-point gel systems). 


The written report should be prepared by the auditor(s) and sent to the laboratory within 
30 days of the audit.  The audit document report consists of the completed audit 
document checklist, with any areas of noncompliance listed under the Findings section 
of Appendix A.  All findings must be clearly identified and referenced to the appropriate 
Standard.  Recommendations must not be included in the Audit Document Report.  
 
The laboratory must ensure that within the Response section of Appendix A, an 
adequate response detailing any incorporated corrective action, if appropriate, has been 
generated with regard to all findings.  A laboratory’s written course of action or response 
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to the findings in an audit document report also should be maintained as part of the 
Audit Document Report.  
 
Prior audit document reports must be available to the auditor(s) as a measure of the 
laboratory’s response to previous findings.  It is critical that findings identified in a 
previous audit document report be thoroughly addressed and resolved (if possible) 
within the DNA laboratory’s capabilities.   
 
To fulfill the requirements associated with Standard 15.5, the laboratory must show 
evidence of a response and/or corrective action to all findings detailed during the 
previous audit.  
 
To comply with Standard 15.5.1, it is incumbent on the NDIS laboratory to document for 
each external audit, the date that the external audit document report was received from 
the auditor(s) and the date that the laboratory sent the external audit documentation and 
laboratory responses to the FBI.  The laboratory response may include a notification to 
the NDIS Custodian if the laboratory needed to request an extension of time for sending 
the required audit documentation.  For non-NDIS laboratories, the response to Standard 
15.5.1 shall be marked “N/A.”  
 
Comment 
      
 
 
 
Standard 16.  Safety 
 
  Yes No N/A 
16.1 Does the laboratory have and follow a documented 


environmental health and safety program that includes, at 
a minimum, the following: 


 
 


 
 


 
 


 16.1.1  A bloodborne pathogen and chemical hygiene 
plan?  


 
 


 
 


 
 


 16.1.2  Documented training on the bloodborne pathogen 
and chemical hygiene plan? 


 
 


 
 


 
 


16.2 Has the laboratory’s environmental health and safety 
program been reviewed annually? 


 
 


 
 


 
 


 a.  Has such review been documented? 
 


 
 


 
 


 
 
 
Discussion 
 
To fulfill the requirements for Standard 16.1, the laboratory must  
demonstrate compliance with each of the subcategories of Standard 16.1.  
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All information addressing environmental health and safety must be current and  
available to laboratory staff.  This information must be updated to reflect changes in a 
technical procedure (e.g., radioisotopes) or the remodeling of laboratory space (e.g., 
changed evacuation plans) that may have an effect on the laboratory’s environmental 
health and safety program.  
 
To fulfill the requirements for Standard 16.2, the laboratory must demonstrate that the 
review ensures that all environmental health and safety practices are appropriate and 
contemporary.  
 
Comment 
      
 
 
 
STANDARD 17.  Outsourcing  
 
  Yes No N/A 
17.1 Has the vendor laboratory complied with the FBI Quality 


Assurance Standards for Forensic DNA Testing 
Laboratories and the accreditation requirements of federal 
law? 


 
 


 
 


 
 


17.1.1 Has the NDIS laboratory that outsources DNA sample(s) 
for entry into or searching in CODIS required and 
maintained the following documentation from the vendor 
laboratory:  


 
 


 
 


 
 


 a.  Compliance with the FBI Quality Assurance Standards 
for Forensic DNA Testing Laboratories? 


   


  Yes  No  
   


 b.  Compliance with the accreditation requirements of 
federal law? 


   


  Yes  No  
   


17.2 Except as provided in Standard 17.2.1, since the 
laboratory’s last external audit, did the NDIS laboratory’s 
technical leader document and maintain the approval of 
the technical specifications of the outsourcing agreement 
before it was awarded? 


 
 


 
 


 
 


17.2.1 For a vendor laboratory that is performing forensic DNA 
analysis for a law enforcement agency or entity other than 
the NDIS laboratory, was documented approval obtained 
by the vendor laboratory from the technical leader of the 
NDIS laboratory, accepting ownership of the DNA data 
generated, prior to the initiation of analysis? 
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17.3 Did the NDIS laboratory accept profiles generated by a 
vendor laboratory for upload to CODIS? 


 
 


 
 


 
 


 a.  Prior to the NDIS laboratory’s uploading or accepting 
data to upload to CODIS from any vendor laboratory or 
agency, did the technical leader of the NDIS laboratory 
document  the prior approval of the technical 
specifications of the outsourcing agreement and/or 
document the approval of acceptance of ownership of 
the DNA data? 


 
 


 
 


 
 


17.4 Does the NDIS laboratory have and follow a procedure to 
verify the integrity of the data received from a vendor 
laboratory through the performance of a technical review? 


 
 


 
 


 
 


17.5 Prior to the search of DNA data in SDIS, did an analyst, 
casework CODIS administrator, or technical reviewer 
employed by an NDIS participating laboratory review the 
DNA data to verify specimen eligibility and the correct 
specimen category for entry into CODIS? 


     


17.6 Prior to the upload of the data generated by the vendor 
laboratory to SDIS or the reporting of search results, did 
an NDIS laboratory perform a technical review of the 
vendor laboratory’s data? 


 
 


 
 


 
 


 a.  Was the technical review performed by an NDIS 
laboratory analyst or technical reviewer who is 
qualified, or was previously qualified, in the technology, 
platform, and typing amplification test kit used to 
generate the data and who participates in an NDIS 
laboratory’s proficiency-test program? 


 
 


 
 


 
 


17.6.1 Do the technical review procedures include, at a minimum, 
the following elements: 


 
 


 
 


 
 


 17.6.1.1  A review of all DNA types to verify that they are 
supported by the raw and/or analyzed data?  


 
 


 
 


 
 


 17.6.1.2  A review of all associated controls, internal lane 
standards and allelic ladders to verify that the 
expected results were obtained? 


 
 


 
 


 
 


 17.6.1.3  A review of the final report (if provided) to verify: 
 


 
 


 
 


 
 a. That the results/conclusions are supported by 


the data? 


   


  Yes  No  
   


 b. That each tested item (or its probative fraction) 
submitted to the vendor laboratory is 
addressed? 


   


  Yes  No  
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 17.6.1.4  Verification of the DNA types, eligibility, and the 
correct specimen category for entry into CODIS? 


 
 


 
 


 
 


17.7 For an on site visit: 
 


 
 


 
 


 
 a.  Does the NDIS laboratory have and follow a procedure 


for performing an on-site visit? 


 
 


 
 


 
 


 b.  Does the procedure include, at a minimum, the 
following elements? 


 
 


 
 


 
 


17.7.1   A documented on-site visit prior to the initiation of 
analysis? 


 
 


 
 


 
 


 17.7.1.1   
a. Has the on-site visit been performed by the technical      
leader or designated employee of an NDIS laboratory that 
uses the same technology, platform, and typing 
amplification test kit;  
 or 
b. Has an on-site visit performed by a designated FBI 
employee been accepted by the technical leader? 
 


 
 


 
 


 
 


17.7.2   If the NDIS laboratory’s outsourcing agreement extended 
beyond one year, was an annual on-site visit conducted? 


 
 


 
 


 
 


 17.7.2.1  If an on-site visit conducted by the FBI, or 
another NDIS laboratory was used by the NDIS 
laboratory, did the technical leader document the 
review and acceptance of that on-site visit? 


 
 


 
 


 
 


 
Discussion 
Non NDIS-participating laboratories shall demonstrate compliance with Standard 
17 if any of the criteria of ownership are, or may become applicable. 
Except as provided below, failure to comply with Standard 17 by an NDIS-
participating laboratory or non NDIS-participating laboratory will permanently 
preclude the entry, searching or uploading of the outsourced DNA data into 
CODIS.  
 
Outsourcing is the utilization of a vendor laboratory to provide DNA services in which 
the NDIS-participating laboratory takes or retains ownership of the DNA data for entry 
into CODIS, when applicable.  Outsourcing does not require the existence of a 
contractual agreement or the exchange of funds. 


Ownership occurs when any of the following criteria are applicable: 


1. The originating laboratory will use any samples, extracts, or materials from the 
vendor laboratory for the purposes of forensic testing (i.e., a vendor laboratory prepares 
an extract that will be analyzed by the originating laboratory); 
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2. The originating laboratory will interpret the data generated by the vendor laboratory;  


3. The originating laboratory will issue a report on the results of the analysis; or 


4. The originating laboratory will enter or search a DNA profile in CODIS from data 
generated by the vendor laboratory. 


The Standard 17 review is the technical review required by Standards 17.4 and 17.6 
for DNA data that has been outsourced.  This Standard 17 review is to be distinguished 
from the administrative and technical reviews required by Standard 12.  For outsourced 
DNA data, the vendor laboratory is responsible for conducting the administrative and 
technical reviews required by Standard 12.  


A vendor laboratory is a governmental or private laboratory that provides DNA 
analysis services to another laboratory or agency and does not take ownership of the 
DNA data for purposes of entry into CODIS. 
 
Compliance with Standard 17 is required when the laboratory outsources any DNA-
related services for which the laboratory will take or retain ownership or when the 
laboratory will take or retain ownership of data from any other law enforcement agency 
or entity.   
 
Compliance with Standard 17.1.1 through 17.6.2.1 is not required when the laboratory 
outsources a specific DNA analysis using a technology that the laboratory is not 
qualified to perform or when the laboratory will not take or retain ownership of the data.   
If these are the only circumstances whereby a laboratory outsources DNA analyses, 
then those criteria of Standard 17 shall be marked “N/A.”  
 
Compliance with Standard 17 is required of a vendor laboratory whenever the vendor 
laboratory performs DNA analysis pursuant to any request from a laboratory, law 
enforcement agency, or any other entity and it may be reasonably anticipated that 
ownership of the results of such an analysis may subsequently be taken or retained at 
some time by a laboratory.   
 
For vendor laboratories, Standards 17.1.1, 17.2, 17.3, 17.4, 17.5, 17.6 and its 
subcategories, and 17.7 and its subcategories shall be marked “N/A.”  
 
To comply with Standard 17.1, a vendor laboratory must comply with the most current 
FBI Quality Assurance Standards for Forensic DNA Testing Laboratories in their 
entirety, as applicable, and the accreditation requirements of federal law.  
 
Laboratories that have entered into an outsourcing agreement or that have accepted 
data from a vendor laboratory shall maintain documentation of the vendor laboratory’s 
external audit document report, the vendor laboratory’s responses, and/or follow-up 
actions to any findings detailed in the report.  
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To minimize the redundancy of multiple external audits of the same vendor laboratory 
over the course of a  year, the laboratory may elect to accept for that year audit 
documentation generated from another external audit conducted (pursuant to the 
requirements of Standard 15) on the vendor laboratory.  The audit documentation must 
include the audit document report, the vendor laboratory's responses, and/or follow-up 
actions to any findings detailed in the report.  Such documentation or copies must be 
retained by the laboratory. 
 
For outsourcing agreements that involve a contractual relationship awarded prior to July 
1, 2009, FBI Quality Assurance Standards Audit Document Standards 17.2, 17.2.1, 
17.7.1, and 17.7.1.1 should, until the end of the contracted period (to include any 
contractually authorized extensions), be marked as follows: 
 


A contractual agreement awarded prior to July 1, 2009, and in effect at the time 
of the audit, where the laboratory has not met the minimum Standards shall be 
marked as “N/A.”  Standards marked N/A should include an explanatory 
comment to the effect that (for example), "The contractual outsourcing 
agreement with [name of vendor laboratory]__________ was in effect prior to 
July 1, 2009, and has an expiration date of ________." 
 
A contractual agreement awarded prior to July 1, 2009, and in effect at the time 
of the audit, where the laboratory has met the minimum Standards shall be 
marked “Yes.” 


 
Standard 17.2 applies to those laboratories that have entered into a contractual 
agreement with a vendor laboratory since their last external audit.  
 
For Standard 17.2.1, documentation will need to be retained demonstrating the date on 
which the laboratory provided approval to the vendor laboratory for the technical 
specifications to be used prior to the vendor laboratory’s initiating analysis.  If the 
laboratory has accepted data from a vendor laboratory, without the prior approval being 
given to that vendor laboratory, a “No” shall be marked for Standard 17.2.1.  Approval 
could be in the form of an e-mail, documented phone call, etc.  This Standard also 
applies to data generated by a vendor laboratory when there is no existing outsourcing 
agreement, which includes contractual agreements, between the vendor and the 
laboratory accepting the data.  If the NDIS laboratory has not received or approved the 
initiation of data analysis by a vendor laboratory intended for upload into CODIS, this 
Standard shall be marked “N/A.”  
 
To comply with Standard 17.2.1, when a vendor laboratory is performing forensic DNA 
analysis for a law enforcement agency or entity other than the NDIS laboratory, it is 
incumbent on the vendor laboratory to maintain the dated, documented approval 
obtained from the technical leader of the NDIS laboratory that has agreed to accept 
ownership of the DNA data, as well as the date that the vendor laboratory first initiated 
analysis for a specific case or set of cases.  This Standard is assessed through the 
examination of the documents specified above.  If the vendor laboratory has not 
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performed work on any samples intended for upload into CODIS that would require the 
prior approval by an NDIS laboratory, this Standard shall be marked “N/A.”    
 
To comply with Standard 17.3, it is incumbent on the NDIS laboratory to maintain the 
dated, documented prior approval of the technical specifications of the outsourcing 
agreement (reference Standard 17.2) and/or documented prior approval of the 
acceptance of ownership of the DNA data (reference Standard 17.2.1) by the NDIS 
laboratory’s technical leader as well as the date that the NDIS laboratory first uploaded 
DNA data, or first accepted DNA data for upload to CODIS.  Standard 17.3 is not 
applicable to requests for the searching of DNA data for investigative purposes between 
NDIS laboratories that do not involve outsourcing agreements. 
 
For outsourcing agreements that involve a contractual relationship awarded prior to July 
1, 2009, FBI Quality Assurance Standards Audit Document criteria 17.3a shall be 
marked “N/A”, if the laboratory has not met the criteria.  Standards marked “N/A” should 
include an explanatory comment to the effect that (for example), "The contractual 
outsourcing agreement with [name of vendor laboratory]__________ was in effect prior 
to July 1, 2009, and has an expiration date of ________."   If the NDIS laboratory 
accepted data from a vendor laboratory or agency and such data was accepted for 
upload into CODIS without the prior approval by the technical leader of the technical 
specifications of the outsourcing agreement between the NDIS laboratory and the 
vendor or agency, criteria 17.3a shall be marked “No.”  
 
All reviews associated with Standards 17.4 and 17.6 must be sufficient to thoroughly 
assess the integrity of the vendor laboratory’s data.   


Analyst (or equivalent role, position, or title as designated by the Laboratory Director) is 
an employee or contract employee, that has successfully completed the laboratory’s 
training requirements for casework sample analysis, passed a competency test, and 
has entered into a proficiency testing program according to these Standards.  This 
individual conducts and/or directs the analysis of forensic samples, interprets data, and 
reaches conclusions. An employee or contract employee may be employed by an NDIS 
laboratory. 


Platform is the type of analytical system utilized to generate DNA profiles, such as 
capillary electrophoresis, real-time gel, and end-point gel instruments or systems.  


Technical reviewer is an employee or contract employee who is a current or previously 
qualified analyst in the methodology being reviewed that performs a technical review of, 
and is not an author of, the applicable report or its contents. An employee or contract 
employee may be employed by an NDIS laboratory. 


Technology is used to describe the type of forensic DNA analysis performed in the 
laboratory, such as RFLP, STR, YSTR, or mitochondrial DNA. 
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Test kit is a preassembled set of reagents that allows the user to conduct a specific 
DNA extraction, quantification, or amplification. 


In the event that an NDIS laboratory chooses to search outsourced DNA data in SDIS 
prior to its completion of the Standard 17 review, Standard 17.5 requires that an analyst, 
CODIS administrator, or technical reviewer of the NDIS laboratory must verify CODIS 
eligibility and the correct specimen category for such DNA data.  The outsourced DNA 
data will have been technically reviewed by the vendor laboratory in accordance with 
Standard 12.  Thus, in order to search this outsourced DNA data in SDIS prior to the 
NDIS laboratory’s completion of the Standard 17 review (Standard 17.6), the NDIS 
laboratory must, at a minimum, verify the correct specimen category and CODIS 
eligibility before searching that DNA data in SDIS.   
 
To comply with Standard 17.6, the review of a vendor laboratory’s data shall be 
performed by an analyst or technical reviewer employed by an NDIS laboratory 
(includes employee and contract employee) who is qualified or previously qualified in 
the technology, platform, and typing amplification test kit used to generate the data.  
This technical reviewer must participate in an NDIS laboratory’s external proficiency-
testing program to the full extent in which he or she participates in casework and the 
review of the outsourced data.  For example, an analyst or technical reviewer 
participates and is proficiency-tested on casework using one type of amplification test kit 
and performs the technical review of outsourced casework which was analyzed using a 
different technology, platform and/or amplification test kit.  Such analyst or technical 
reviewer must also be proficiency-tested on the technology, platform and/or 
amplification test kit used by the outsourcing laboratory to the extent he/she participates 
in or performs the technical review of the outsourced casework.  The NDIS laboratory 
must also maintain the proficiency test records and qualifications of any technical 
reviewer(s) that participate in the review associated with Standard 17.6.  
 
To satisfy the requirements of Standards 17.6.1 and 17.7, the laboratory must 
demonstrate compliance (as applicable) with each of the respective subcategories.  
 
Standard 17.6.1.3 shall be marked “N/A” if the laboratory does not receive a final report 
from the vendor laboratory in accordance with their outsourcing agreement. 


On-site visit is a scheduled or unscheduled visit to the vendor laboratory work site by 
one or more representatives from an NDIS participating laboratory who is(are) a 
qualified or previously qualified DNA analyst(s) in the technology, platform and typing 
amplification test kit used to generate the DNA data, or designated FBI employee(s), to 
assess and document the vendor laboratory’s ability to perform analysis on outsourced 
casework. 
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To comply with Standard 17.7.1, an on-site visit must be performed prior to the vendor 
laboratory’s initiating work on casework, whether performed as a part of a contractual 
agreement or as a part of an agreement to accept data outside of an existing 
contractual agreement, regardless of the number of samples or cases being accepted. 
The laboratory shall retain documentation demonstrating the date the on-site visit was 
performed, a summary of the visit, and the documentation of the personnel who 
performed the on-site visit.  While an on-site visit is not required if an individual is only 
providing technical review services for the NDIS laboratory, the NDIS laboratory’s 
technical leader shall evaluate how and where such services are being performed and 
document their approval to ensure compliance with these Standards.  For example, if 
the technical reviewer will not be performing the technical review services at the NDIS 
laboratory, the technical leader will want to know where the services will be performed 
and the security precautions in place to safeguard the confidentiality of the information 
being reviewed.  The technical leader will want to ensure that only authorized persons 
have access to the information being reviewed if such information is taken outside the 
controlled NDIS laboratory environment. 
 
Standard 17.7.2 is applicable when an outsourcing agreement has been extended (e.g., 
extensions, renewals or re-award) and the technical specifications (e.g., technology, 
platform and typing amplification test kit) used to generate the DNA data have not 
changed.  If an outsourcing agreement was in force with the specific vendor laboratory 
in an essentially consistent, continuous manner (with a delay not to exceed six months), 
it is not required that an additional, initial on-site visit be performed, as required for new 
outsourcing agreements in Standards 17.7.1. and 17.7.1.1.  
 
It is noted that an on-site visit is different from an external audit and does not 
necessarily require that an external audit (audit is an inspection used to evaluate, 
confirm, or verify activity related to quality) be performed during an on-site visit. 
 
In addition to the technical leader (or designee) performing an on-site visit, the 
laboratory may elect to accept information/documentation generated from an on-site 
visit conducted of the vendor laboratory by an NDIS laboratory using the same 
technology, platform, and typing amplification test kit as long as it was conducted within 
the past twelve months. Alternatively, the technical leader of the NDIS participating 
laboratory may accept an on-site visit conducted by a designated FBI employee. 
 
To comply with Standard 17.7.2.1, a laboratory accepting an on-site visit from an NDIS 
laboratory or the FBI shall have documentation demonstrating its review and approval of 
the on-site visit, the date the on-site visit was performed, a summary of the visit, and the 
documentation of the personnel who performed the on-site visit. 
 
Comment 
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Appendix A: Findings and Responses 
 
To be completed by the audit team (Findings) and laboratory (Responses).  
 
Auditors shall reference any Standard found to be in non-compliance in the Findings 
below.  Following the Standard, a detailed description of the non-compliance shall be 
provided.   
 
Comments and/or recommendations shall not be included in Appendix A. 
 
Additional pages may be attached, as needed. 
 


Findings: 


      
 


 Responses: 
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APPENDIX B – Notification Form for 
Technical Leader Contingency Plan 


 
To be completed by the laboratory only in the event of a vacancy in the technical leader 
position when there is no qualified individual available to serve as the technical leader. 
 
This form shall be used to document various actions relating to a vacancy in the 
technical leader position in the event that the laboratory does not have an individual 
qualified to serve as technical leader of the laboratory.  Under those circumstances, in 
accordance with the FBI Quality Assurance Standards, the FBI’s NDIS Custodian shall 
be notified of such vacancy and provided with the laboratory’s contingency plan within 
14 days of the vacancy. 
 
 
Date technical 
leader position 


vacated 


Date FBI 
contacted 


Name of FBI 
personnel 
contacted 


Date contingency plan 
submitted to the FBI 
(must be within 14 


days of the vacancy) 


Date FBI 
approval 
received 


                              
                              
 
Contingency plan attached: 
      
 
 
 
 
FBI conditions for approval attached, if applicable: 
      
 
 
Date new casework started: 
      


 
 
Laboratory:       
 
Signed by:       
 (Name and Signature of Person Completing Form) 
 
Date:       
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Appendix C – Auditor Self-Certification for QAS Audits 
 


Section 1 – to be completed by the laboratory being audited (use additional blank sheets if necessary): 
 


Laboratory being audited:       As of [date]       
 


Technologies currently in use:       
 


Platforms currently in use:       
 


Validations needing to be memorialized:       
 


Outsourcing agreements in place or in process:       
The laboratory being audited may request documentation for the information reported in  
Section 2 below. 
 


Section 2 – to be completed by the auditor who will sign the attestation statement below 
the questions and (a) for external audits, return to the laboratory prior to the scheduled 
audit date; or (b) for internal audits, maintain in the laboratory’s files. 
 


Auditor Qualifications:  
 


Name of Auditor:       
 


Auditor’s Employer:       
 


Auditor’s Title or Position:       
 


Qualified Auditor2: Yes  No  (Check One)   


Year Completed FBI DNA Auditor Class:       
 


Current or Previously Qualified DNA Analyst: Yes  No  (Check One)    


Current or Previously Qualified in Casework, Database Analysis, or Both3:  
 


Casework      Database       Both   (Check One) 
 


Technologies Currently or Previously Qualified In (e.g., STR, mtDNA) (Please List): 
      
 


Platforms Currently or Previously Qualified In (e.g., Gel based/CE) (Please List): 
      
  


 


I verify that: 
I understand the requirements of Standard 15.24 ; and 
I have no conflicts of interest with the laboratory being audited; and 
The information contained in Section 2 above is correct.   


Signed By  Date       
 


                                                 
2 A Qualified Auditor is a current or previously qualified DNA analyst who has successfully completed the 
FBI DNA Auditor training course. 
 
3 If the laboratory being audited performs both casework and database analyses, then the audit team or 
auditor must be qualified in both casework and database analyses. 
 
4 Standard 15.2 requires that “at least once every two years, an external audit shall be conducted by an 
audit team comprised of qualified auditors from a second agency(ies) and having at least one team 
member who is or has been previously qualified in the laboratory’s current DNA technologies and 
platform.” 
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Appendix D – Personnel Meeting Minimum Education, Experience, 
and Training Qualifications As Assessed By External Audit 


 
To be completed by the audit team. 
 
In accordance with Standards 15.1 and 15.2.1, this form shall be used to document the 
evaluation and approval of analysts, casework CODIS administrators and technical 
leaders during an external audit.  Section 1 is for documenting personnel who have 
received two successive separate external audit approvals of their education, 
experience, and training qualifications.  Section 1 should be used to document all 
individuals who have received two successive separate audit approvals of their 
education, experience, and training qualifications, regardless of whether the individual is 
still employed by the laboratory. The date of the prior audit approvals should be noted in 
this Section, when known. 
 
Section 2 is for documenting personnel who are receiving the first external audit 
approval of their education, experience, and training qualifications. 
 
 


Section 1 documents those personnel who have received two 
successive external audit approvals of their education, experience, 


and training qualifications. 
Section 1. (a) – Approvals Between July 1, 2004 and June 30, 2009 
Laboratory personnel who have been evaluated after July 1, 2004, and approved 
under two successive, separate external audits as meeting the education, 
experience, and training qualifications required under Standard 5.1 of the 1998 
Quality Assurance Standards for Forensic DNA Testing Laboratories5: 
 
Analyst(s): 
      
 
Technical Leader(s): 
      
 
Section 1. (b) – Approvals After July 1, 2009 
Laboratory personnel who have been evaluated after July 1, 2009, and approved 
under two successive, separate external audits as meeting the education, 
experience, and training qualifications required under Standard 5.1 of the 2009 
Quality Assurance Standards for Forensic DNA Testing Laboratories: 
 
Analyst(s): 
      
 
                                                 
5 Laboratory personnel qualified by the technical leader on or before June 30, 2009, and evaluated after 
July 1, 2009, should be listed in this section. 
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Casework CODIS administrator(s): 
      
 
Technical Leader(s): 
      
 
 
 


Section 2 documents those personnel who are receiving the first 
external audit approval of their education, experience, and training 


qualifications. 
 
 
Section 2. (a) – For Personnel Appointed or Hired Prior to July 1, 2009 
Laboratory personnel who were appointed or hired prior to July 1, 2009, and 
approved for the first time as meeting the education, experience, and training 
qualifications required under Standard 5.1 of the 1998 Quality Assurance 
Standards for Forensic DNA Testing Laboratories: 
 
Analyst(s): 
      
 
Technical Leader(s): 
      
 
_____________________________________________________________ 
Section 2. (b) – For Personnel Appointed or Hired On or After July 1, 2009 
Laboratory personnel who have been evaluated after July 1, 2009, and approved 
for the first time as meeting the education, experience, and training qualifications 
required under Standard 5.1 of the 2009 Quality Assurance Standards for 
Forensic DNA Testing Laboratories: 
 
Analyst(s): 
      
 
Casework CODIS administrator(s): 
      
 
Technical Leader(s): 
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Appendix E – Approved Validations 


 
This form may be used to document the evaluation and approval of validations by the 
external audit team according to Standard 8; this documentation to be maintained by 
the audited laboratory to comply with Standard 15.2.2. 
 
 
To be completed by the audit team: 
 
List of validations, if any, evaluated and approved during this audit: 
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Preface


Safety information


Note: For general safety information, see this Preface and Appendix F, “Safety” on 
page 315. When a hazard symbol and hazard type appear by a chemical name or 
instrument hazard, see Appendix F, “Safety” on page 315 for the complete alert on 
the chemical or instrument.


Safety alert
words


Four safety alert words appear in Applied Biosystems user documentation at points 
in the document where you need to be aware of relevant hazards. Each alert 
word—IMPORTANT, CAUTION, WARNING, DANGER—implies a particular 
level of observation or action, as defined below:


IMPORTANT! – Indicates information that is necessary for proper instrument 
operation, accurate chemistry kit use, or safe use of a chemical.


CAUTION! – Indicates a potentially hazardous situation that, if not avoided, 
may result in minor or moderate injury. It may also be used to alert against 
unsafe practices.


WARNING! – Indicates a potentially hazardous situation that, if not avoided, 
could result in death or serious injury.


DANGER! – Indicates an imminently hazardous situation that, if not avoided, 
will result in death or serious injury. This signal word is to be limited to the 
most extreme situations.


Except for IMPORTANTs, each safety alert word in an Applied Biosystems 
document appears with an open triangle figure that contains a hazard symbol. These 
hazard symbols are identical to the hazard symbols that are affixed to Applied 
Biosystems instruments (see “Safety symbols” on page 315).


 MSDSs The MSDSs (Material Safety Data Sheets) for any chemicals supplied by 
Applied Biosystems or Ambion are available to you free 24 hours a day. For 
instructions on obtaining MSDSs, see “MSDSs” on page 329.


IMPORTANT! For the MSDSs of chemicals not distributed by Applied Biosystems 
or Ambion contact the chemical manufacturer.
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Preface


Safety labels on
instruments


The following CAUTION, WARNING, and DANGER statements may be displayed 
on Applied Biosystems instruments in combination with the safety symbols 
described in the preceding section.


Hazard 
symbol English Français


CAUTION! Hazardous chemicals. Read the 
Material Safety Data Sheets (MSDSs) before 
handling.


ATTENTION! Produits chimiques dangereux. Lire 
les fiches techniques de sûreté de matériels avant 
toute manipulation de produits.


CAUTION! Hazardous waste. Refer to MSDS(s) 
and local regulations for handling and disposal.


ATTENTION! Déchets dangereux. Lire les fiches 
techniques de sûreté de matériels et la régulation 
locale associées à la manipulation et l’élimination 
des déchets.


CAUTION! Potential slipping hazard. ATTENTION! Risque potentiel d'avoir un sol 
glissant.


CAUTION! Hot surface. ATTENTION! Surface brûlante.


DANGER! High voltage. DANGER! Haute tension.


WARNING! To reduce the chance of electrical 
shock, do not remove covers that require tool 
access. No user-serviceable parts are inside. Refer 
servicing to Applied Biosystems qualified service 
personnel.


AVERTISSEMENT! Pour éviter les risques 
d’électrocution, ne pas retirer les capots dont 
l’ouverture nécessite l’utilisation d’outils. 
L’instrument ne contient aucune pièce réparable 
par l’utilisateur. Toute intervention doit être 
effectuée par le personnel de service qualifié 
venant de chez Applied Biosystems.


CAUTION! Class 2(II) visible and/or invisible 
radiation present. Do not stare directly into the 
beam or view directly with optical instruments.


ATTENTION!  Rayonnement visible ou invisible 
d’un faisceau. Ne pas regarder le faisceau 
directement ou au travers d’un instrument optique.


DANGER! Class 3B (III) visible and/or invisible 
radiation present. Avoid exposure to beam.


DANGER! Rayonnement visible ou invisible d’un 
faisceau de Classe 3B (III) en cas d’ouverture. 
Evitez toute exposition au faisceau.


CAUTION! Sharp object. AVERTISSEMENT! Objet Sharp.
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About the product
The Applied Biosystems 3500/3500xL Genetic Analyzers is an automated 8 and/or 
24 capillary instrument designed for a wide range of sequencing and fragment 
analysis applications.


IMPORTANT! For Research Use Only. Not for use in diagnostic procedures.


Purpose of this guide
The Applied Biosystems 3500/3500xL Genetic Analyzer User Guide provides step-
by-step instructions for preparing and analyzing a sample. It is designed to help you 
learn how to use the instrument.


CAUTION! The protection provided by the equipment may be impaired if the 
instrument is operated outside the environment and use specifications, the user 
provides inadequate maintenance, or the equipment is used in a manner not 
specified by the manufacturer (Applied Biosystems).


Audience
This user guide is written for principle investigators and laboratory staff who are 
planning to operate and maintain the Applied Biosystems 3500/3500xL Genetic 
Analyzers.


Assumptions
The Applied Biosystems 3500/3500xL Genetic Analyzer User Guide assumes that 
your 3500 or 3500xL analyzer has been installed by an Applied Biosystems service 
representative.


This guide also assumes you have the following background:


• Familiarity with Microsoft® Windows Vista® operating system. 


• Knowledge of general techniques for handling DNA samples and preparing 
them for electrophoresis. 


• A general understanding of hard drives, data storage, file transfers, and copying 
and pasting.
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Preface


How to use this guide


Text conventions This guide uses the following conventions: 


• Bold text indicates user action. For example:


Type 0, then press Enter for each of the remaining fields.


• Italic text indicates new or important words and is also used for emphasis. 
For example:


Before changing reagents, always determine what chemicals have been used in 
the instrument.


• A right arrow symbol ( ) separates successive commands you select from a 
drop-down or shortcut menu. For example:


Select File Open Spot Set.


Right-click the sample row, then select View Filter  View All Runs.


User attention
words


Two user attention words appear in Applied Biosystems user documentation. Each 
word implies a particular level of observation or action as described below:


Note: Provides information that may be of interest or help but is not critical to the 
use of the product.


IMPORTANT! Provides information that is necessary for proper instrument 
operation, accurate chemistry kit use, or safe use of a chemical.


Table of
Acronyms


The following table explains the acronyms used in the Applied Biosystems 
3500/3500xL Genetic Analyzer User Guide.


Acronym Definition


ABC Anode Buffer Container


BDT BigDye® Terminator Kit


BDX BigDye® Xterminator™


Cap Capillaries


CBC Cathode Buffer Container


CV/Fitting Check Valve pouch attachment fitting


EPT ElectroPhoresis Telemetry


FR Factory Repeating


MicroSeq® kit 
(or other product name)


Microbial Sequencing


NIC Network Interface Card


NT Nucleoid Type


Nucleotide Base Color (A, G, C, T)


Pe Probability of error


QV Quality Value
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How to obtain support
For the latest services and support information for all locations, go to:


 www.appliedbiosystems.com


At the Applied Biosystems web site, you can:


• Access worldwide telephone and fax numbers to contact Applied Biosystems 
Technical Support and Sales facilities.


• Search through frequently asked questions (FAQs).


• Submit a question directly to Technical Support.


• Order Applied Biosystems user documents, MSDSs, certificates of analysis, 
and other related documents.


• Download PDF documents.


• Obtain information about customer training.


• Download software updates and patches.


How to obtain
more information


For detailed information on preparing for installation, refer to the Applied Biosystems 
3500 Series Genetic Analyzer Site Preparation Guide (4401689).


Note: The purpose of the Site Prep Guide is to help you prepare your site for 
installation of the 3500 or 3500xL analyzer. For specific details about your system, 
please refer to this user guide.


GM GeneMapper® Software


GMIDx GeneMapper® IDx


POP™ Polymer (Brand name of the polymer)


PPS Power Protection System


SAE Security, Administration, Electronic signature


Acronym Definition



http://www.appliedbiosystems.com

http://www.appliedbiosystems.com
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1Instrument and Software Description


System description
The 3500 or 3500xL analyzer is shipped with the following system components:


• Capillary Electrophoresis instrument.


• 3500 (8-capillary) or 3500xL (24-capillary) array and POP™ polymer


• DNA sequencing, or fragment analysis, reagents, and other consumables for 
system qualification.


• Dell® computer workstation with flat-screen monitor.


• Integrated software for instrument control, data collection, quality control, and 
basecalling or sizing of samples.
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Chapter 1 Instrument and Software Description


Instrument description


The Applied Biosystems 3500/3500xL Genetic Analyzers are fluorescence based 
DNA analysis instrument using capillary electrophoresis technology with 8- or 24-
capillaries.


For detailed dimensions of the instrument, refer to the Applied Biosystems 3500 
Series Genetic Analyzer Site Preparation Guide (4401689).


Note: The purpose of the Site Prep Guide is to help you prepare your site for 
installation of the 3500 or 3500xL analyzer. For specific details about your system, 
please refer to this user guide.
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Instrument interior components


Figure 1 Instrument interior components


Oven door
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Check Valve (CV) Fitting


Drip Tray
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Chapter 1 Instrument and Software Description


Instrument parts and functions 


Table 1 Instrument parts and functions


Part Function


Autosampler Holds the sample plates and Cathode Buffer Container (CBC) and moves to align 
the plates and CBC with the capillaries.


Oven Maintains uniform capillary array temperature.


Oven condensation reservoir Collects condensation from the oven.


Pump block Includes the displacement pump chamber, polymer chambers, piston water seal, 
syringe fitting array attachment point (array port), the lower polymer block, and the 
CV/Fitting (Check Valve pouch attachment fitting).


Detection cell heater block Holds the detection cell in place for laser detection and maintains the detection cell 
temperature of 50 °C.


Polymer Delivery Pump (PDP) Pumps polymer into the array and allows for automated maintenance procedures.


Lower polymer block Contains the buffer valve, anode electrode, buffer gasket, and holds the anode 
buffer container.


Radio Frequency Identification 
(RFID)


RFID tags to read the following information for primary instrument consumables:


• Lot numbers
• Serial numbers
• Dates (expiration)
• Capacity (usage)


The primary consumables are: 


• Capillary Array
• Cathode Buffer Container (CBC)
• POP™ Polymer
• Anode Buffer Container (ABC)


Capillary Array Enables the separation of the fluorescent-labeled DNA fragments by 
electrophoresis. It is a replaceable unit composed of 8 or 24 capillaries (50 cm and 
36 cm length).


Note: The 36 cm capillary is for HID applications, only.


Anode Buffer Container (ABC) The Anode Buffer Container (ABC) contains 1✕ running buffer to support all 
electrophoresis applications on the instrument. It has a built-in overflow chamber 
to maintain constant fluid height.


Cathode Buffer Container (CBC) The Cathode Buffer Container (CBC) contains 1✕ running buffer to support all 
electrophoresis applications on the instrument. 


Polymer pouch Supplies polymer to the Polymer Delivery Pump.


Conditioning reagent The pouch is used for priming the polymer pump, washing the polymer pump 
between polymer type changes, and during instrument shut down. It has adequate 
volume for a one-time use.
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Theory of operation
The 3500 or 3500xL analyzer is a fluorescence-based DNA analysis system that uses 
proven capillary electrophoresis technology with 8- or 24-capillaries.


The 3500 or 3500xL analyzer is fully automated, from sample loading to primary 
data analysis, for sequencing, fragment analysis, and HID (human identification) 
analysis. 


Note: In this document, primary analysis for sequencing is referred to as 
basecalling. Primary analysis for fragment or HID procedures is referred to as sizing.


Preparing samples


When DNA samples are prepared for sequencing, fragment analysis, or HID analysis 
on the 3500 or 3500xL analyzer, fluorescent dyes are attached to the DNA. For most 
applications, the sample is denatured so that only single-strand DNA is present. 


Preparing the instrument


Two calibrations are required to prepare the instrument for sample runs:


• Spatial calibration – Determines the position of the image from each capillary 
on the CCD array. For more information, refer to “Spatial calibration” on 
page 99.


• Spectral calibration – Generates a matrix for each capillary that compensates 
for dye overlap and is used to convert the 20-color data into 4-, 5-, or 6-dye data. 
For more information, refer to “Spectral calibration” on page 103.


During a run


During a run, the system:


• Prepares the capillary by pumping fresh polymer solution under high pressure 
from the polymer delivery pump to the waste position in the Cathode Buffer 
Container (CBC).


• Electrokinetically injects the sample into the capillary using a low-voltage for a 
few seconds. 


• Washes the capillary tips in the rinse position of the CBC, then returns the 
capillary to the buffer position of the CBC.
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• Ramps the voltage up to a constant voltage. 


A high electric field is created between the ground end of the Anode Buffer 
Container (ABC) and the negative voltage applied to the load header of the 
capillary array. This field pulls the negatively charged DNA through the 
separation polymer. The smaller fragments migrate faster than the larger 
fragments and reach the detector first. 


To insure optimal separation and maintain denaturation of the DNA, the 
capillaries are thermally controlled in the oven and in the detection cell. The 
oven has a Peltier heat unit and fan-circulated air. The Peltier can heat and cool 
the oven to maintain sub-ambient temperatures, which are useful for non-
denaturing applications such as SSCP (Single-strand conformation 
polymorphism). 


• In the detection cell, the dyes attached to DNA are excited by a narrow beam of 
laser light. The laser light is directed into the plane of the capillaries from both 
the bottom and top. A small amount of laser light is absorbed by the dyes and 
emitted as longer wavelength light in all directions.


• Captures the fluorescent light on the instrument optics while blocking the laser 
light. The light passes through a transmission grating, which spreads the light 
out. The light is imaged onto a cooled, scientific-grade CCD array. For each 
capillary, 20 zones on the CCD are collected to provide20-color data for each 
capillary. 


• Converts the 20-color data into multi-dye data for the entire run. For sequencing 
applications, 4 different dyes are used to determine the 4 bases A, G, C and T. 
For fragment and HID analysis applications, up to 6 dyes can be used in a single 
run for higher throughput.


Results


The software generates an electropherogram (intensity plot) for each dye based on 
the migration of DNA fragments over the run and generates primary analysis results:


• For sequencing applications, the electropherogram is adjusted to compensate for 
slight mobility differences due to the dyes, then basecalling is performed and 
quality values are assigned.


• For fragment and HID analysis, the software uses the internal size standard to 
assign a fragment size and a sizing quality value to each peak.


If the autoanalysis functionality has been set up, the system transfers the sample data 
to a secondary analysis software application for further processing. Alternatively, 
you can manually transfer the sample data to a secondary analysis software 
application for further processing.
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Normalization


Overview of the normalization feature


For fragment analysis and HID applications, the 3500 Series Data Collection 
Software includes a normalization feature for use with the GeneScan™ 600 LIZ® 
Size Standard v2.0 (GS600 LIZ v2). This feature attenuates signal variations 
associated with instrument, capillary array, sample salt load, and injection variability 
between capillaries and instruments. Normalization can be applied during primary 
analysis of the data.


Figure 2 Comparison of fragment analysis results with and without the 
normalization feature


To use the normalization feature, prepare each sample with the GS600 LIZ v2 size 
standard, then specify the appropriate normalization size standard for file primary 
analysis. The GS600 LIZ v2 reagent can function as an internal standard for signal-
height normalization as well as a size standard for peak sizing.


When to use the normalization feature


The 3500 Series Data Collection Software provides three normalization size-standard 
definition files that you can specify for primary analysis of samples prepared with 
the GS600 LIZ v2 size standard:


• Fragment:


– GS600LIZ+Normalization 


– GS600(60-600)LIZ+Normalization – For applications that have primer 
peaks that obscure the 20 and 40-mer peaks of the GS600 LIZ v2 size 
standard.


• HID: 


– GS600(80-400)LIZ+Normalization
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Materials for routine operation
Contact your local Applied Biosystems service representative (or go to 
www.appliedbiosystems.com, then click Products) to order the materials for 3500 
or 3500xL analyzer.


External barcode scanner
An external barcode scanner can be used with the 3500 or 3500xL analyzer to scan 
the plate template.


Applied Biosystems recommends the Symbol LS 1203 
handheld barcode scanner (shown), which connects to 
the instrument computer. 


The scanner allows you to scan barcodes into any text 
box in the 3500 Series Data Collection Software.


For details on installation, use, decoding capabilities, 
and product specifications see the product 
documentation. 


Uninterruptible Power Supply (UPS)
Loss of power during a run can result in lost data. To address concerns with loss of 
power in the laboratories, Applied Biosystems recommends the use of an 
Instrumentation Power Protection System (IPPS) with the 3500 or 3500xL analyzer.


If your laboratory has a backup-power generator, a battery-powered backup Power 
Protection System (PPS) is required to provide power for the amount of time that it 
takes for your laboratory's backup power to begin generating power and stabilize.


Note: The instrument, computer, and monitor must all be connected to the PPS.   


If your laboratory does not have a backup-power generator, a PPS can provide 
protection from power disruptions of a limited duration.  For longer durations, 
optional battery cabinets can be added to the base PPS unit. A base unit PPS rated for 
800W can provide over 20 minutes of backup protection, and over 2 hours when a 
single battery cabinet was added.


Note: Battery output can be affected by temperature and the age of battery so these 
backup times are not guaranteed.



http://www.appliedbiosystems.com

http://www.appliedbiosystems.com
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Instrument reagents and consumables
For application-specific reagents, consumables, and run modules, see Appendix A, 
Application Reagents and Run Modules.


Anode buffer container (ABC)


The ABC (PN 4393927) contains 1✕ running buffer to support all electrophoresis 
applications on the 3500 or 3500xL analyzer. 


The ABC is made in a ready to use, disposable, container with a radio frequency 
identification (RFID) tag incorporated into the label. It has a built-in overflow 
chamber to maintain constant fluid height.


For the following hazard(s), see the complete safety alert descriptions in “Specific 
chemical alerts” on page 333.


WARNING! CHEMICAL HAZARD. Anode Buffer Container (ABC).


Store the ABC at 2 °C to 8 °C until ready to use. The sealed ABC is stable at this 
temperature until the expiration date shown on the label. Once the seal is peeled, the 
running buffer is stable at ambient temperature for up to 7 days. Ensure that the seal 
remains in place until just prior to use on the instrument. 


To ensure optimal performance, the use of the ABC is limited to either 7 days after 
the first installation or 120 injections on a 3500 (8-capillary)/50 injections on a 
3500xL (24-capillary), whichever comes first. When notified of the limit by the 
instrument software, you have to replace the ABC with a new one before you can 
proceed further.


For more details see the product insert included in the product package.


See “Change the anode buffer container (ABC)” on page 237 for instructions on how 
to change the ABC.


Cathode buffer container (CBC)


The CBC (PN 4408256) contains 1✕ running buffer to support all electrophoresis 
applications on the 3500 or 3500xL analyzer.


The CBC is made in a ready to use, disposable, container with a radio frequency 
identification (RFID) tag incorporated into the label. It has two separate sides:


• The side containing 24 holes provides the cathode buffer for electrophoresis.


• The side that contains 48 smaller holes provides the liquid for wash and waste 
functionality for rinsing the capillary tips and collecting wash waste between 
injections. 
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For the following hazard(s), see the complete safety alert descriptions in “Specific 
chemical alerts” on page 333.


WARNING! CHEMICAL HAZARD. Cathode Buffer Container (CBC).


Store the CBC at 2 °C to 8 °C until ready to use. The sealed CBC is stable at this 
temperature until the expiration date shown on the label. Once the seal is peeled, the 
running buffer is stable at ambient temperature for up to 7 days. Ensure that the seal 
remains in place until just prior to use on the instrument. 


To ensure optimal performance, the use of the CBC is limited to either 7 days after 
the first installation or 120 injections on a 3500 (8-capillary)/50 injections on a 
3500xL (24-capillary), whichever comes first. When notified of the limit by the 
instrument software, you have to replace the ABC with a new one before you can 
proceed further.


For more details see the product insert included in the product package.


See “Change the cathode buffer container (CBC)” on page 238 for instructions on 
how to change the CBC.


Polymers


The polymer for 3500 or 3500xL analyzer is available as a ready to use pouch with 
either POP-4™, POP-6™ or POP-7™ polymer as the separation matrix. 


IMPORTANT! Do not use a polymer pouch that has been installed on one type of 
instrument on another type of instrument. For example, if you install a new polymer 
pouch on a 3500 (8-capillary) instrument, do not use that polymer on a 3500xL (24-
capillary) instrument.


The pouch has adequate polymer to support the stated number of samples (384 or 
960) or injections and additional volume to handle a limited number of installations 
and setup related wizard operations. Incorporated into the label is a radio frequency 
identification (RFID) tag. 


Note: The top part of the pouch fitment is sealed with a plastic film, which should 
be removed prior to direct installation on to the instrument. 


For the following hazard(s), see the complete safety alert descriptions in “Specific 
chemical alerts” on page 333.


WARNING! CHEMICAL HAZARD. POP-4™, POP-6™, and POP-7™ 
polymers.


Store the polymer at 2 °C to 8 °C until ready to use. The sealed polymer is stable at 
this temperature until the expiration date shown on the label. 


For more details see the product insert included in the product package.
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See “Change polymer type” on page 247 for instructions on how to change polymers.


IMPORTANT! If you remove a polymer pouch for storage, place a Pouch Cap (PN 
4412619) onto the pouch, then place an empty pouch (or conditioning reagent) on the 
connector to prevent desiccation of any residual polymer on the connector. Follow 
the instructions in the wizard to ensure the proper operation of the pouch and the 
instrument.


Applications


• POP-6™ and POP-7™ polymers are recommended for sequencing and fragment 
analysis applications.


• POP-4™ polymer is recommended for HID/Forensic applications.


Conditioning reagent


The conditioning reagent (PN 4393718) for 3500 or 3500xL analyzer is available as a 
ready to use pouch. It is used for priming the polymer pump, washing the polymer 
pump between polymer type changes, and during instrument shut down. It has 
adequate volume for a one-time use.


Note: Use of the conditioning reagent is dictated by the instrument wizards. Install 
the pouch when requested to do so by the wizard.


CAUTION! Expired pouches cannot be used on the instrument. Once 
installed on the instrument, the pouch is good for a one-time use, only.


Table 2 Polymers used for all applications 


Polymer type Part 
number Instrument used On-instrument life or 


whichever comes first‡


Pouch limits


Cannot
exceed§


User 
option to 
continue#


POP-4™ (960)


POP-6™‡‡ (960)


POP-7™ (960)


4393710


4393712


4393714


3500 (8-capillary) Lower of 7 days or 960 
samples or 120 Injections


Expiry date, 
Sample limit 
and/or Injections 
limit


7-day limit


3500xL (24-capillary) Lower of 7 days or 960 
samples or 50 Injections


POP-4™ (384)


POP-6™ ‡‡ (384)


POP-7™ (384)


4393715


4393717


4393708


3500 (8-capillary) Lower of 7 days or 384 
samples or 60 Injections


Expiry date, 
Sample limit 
and/or Injections 
limit


7-day limit


3500xL (24-capillary) Lower of 7 days or 384 
samples or 20 Injections


‡ The polymer pouch includes additional volume to accommodate a limited number of installation and wizard operations. However, if the 
number of wizard operations exceeds a certain limit, the number of remaining samples or injections will be reduced. For example, if you 
run the total bubble remove option in the bubble remove wizard more than four times, or run other wizards operations excessively, the 
number of remaining samples or injections will be reduced. Refer to the polymer gage on the dashboard for the up-to-date number of 
remaining samples or injections at any given point.


§ Replace the pouch before proceeding further. 
# Applied Biosystems has verified the polymer for a maximum of 7 days on the instrument. 
‡‡ Ambient temperature must be in the range of 15 °C to 25 °C. Sustained use at higher temperatures may result in shorter read lengths 


than specified.
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For more details see the product insert included in the product package.


See “Use the conditioning reagent” on page 250 for instructions on how to use the 
conditioning reagent.


Hi-Di™ Formamide


Hi-Di™ Formamide (pack of four) 5-ml tube (PN 4440753) is a highly deionized 
formamide, formulated with a stabilizer, ready for use as an injection solvent for all 
applications on the 3500 or 3500xL analyzer.


For the following hazard(s), see the complete safety alert descriptions in “Specific 
chemical alerts” on page 333.


WARNING! CHEMICAL HAZARD. Hi-Di™ Formamide.


For more details see the product insert included in the product package.


CAUTION! Expired Hi-Di™ Formamide cannot be used on the instrument. 


Applications


The Hi-Di™ Formamide is used for sequencing analysis, fragment analysis, and 
HID/Forensic applications. To determine the exact, and necessary, volume of 
formamide for each specific application, follow the provided protocols and product 
inserts.


Capillary arrays


The capillary array for 3500 or 3500xL analyzer is installed on the instrument and 
ready to use.


CAUTION! SHARP The load-end of the capillary array has small but blunt 
ends and it could lead to piercing injury.


See “To change the capillary array” on page 252 for instructions on how to change 
the capillary array.


Applications


• The 36 cm capillary array is used for HID/Forensic applications.


• The 50 cm capillary array is used for sequencing and fragment analysis 
applications.


Table 3 Hi-Di™ Formamide used for all applications


Hi-Di™ Formamide name Instrument Part number On-instrument life and usage


Hi-Di™ Formamide - 5-ml bottle 
(pack of four)


3500 (8-capillary)


3500xL (24-capillary)


4440753 24 hours
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Table 4 Capillary arrays used for all applications


Capillary array name Part 
number


Instrument 
used


On-
instrument 


life


RFID-controlled limits


User option to continue‡


8-Capillary, 36 cm 4404683 3500 160 
injections


Under user option to continue (160 injections 
and expiry date)


8-Capillary, 50 cm 4404685


24-Capillary, 36 cm 4404687 3500xL Under user option to continue (160 injections 
and expiry date)


24-Capillary, 50 cm 4404689


‡ Applied Biosystems has verified the array for 160 injections. 
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Overview of the 3500 Series Data Collection Software


About the software


During a run, the software:


• Controls the instrument and generates sample data files:


– Sequencing (.ab1)


– Fragment analysis (.fsa)


– HID (.hid)


• Performs primary analysis and reporting that evaluate the quality of the data:


– Sequencing – Basecalling and trimming


– Fragment analysis and HID – Peak detection and sizing


• (Optional) Performs secondary analysis (auto-analysis) with the following 
Applied Biosystems software applications: 


– Sequencing – SeqScape® Software v2.7 (or later) or MicroSeq® ID 
Analysis Software v2.2 (or later)


– Fragment analysis – GeneMapper® Software v4.1 (or later)


– HID – GeneMapper® ID-X Software v1.2 (or later)


Note: You can also manually import sample data files in to the secondary 
analysis software applications above. Sample data files generated by the 3500 
Series Data Collection Software are also compatible with Applied Biosystems 
Variant Reporter™ Software (v1.1 or later) and Sequence Analysis (SeqA) 
Software (v5.4 or later).


Table 5 3500 Series Data Collection Software applications supported


Application Supports


Sequencing • Direct sequencing for mutation detection
• Comparative sequencing with and without references
• Microbial sequence identification


Fragment analysis • Microsatellite
• AFLP® (amplified fragment length polymorphism)
• SNaPshot® kit
• LOH (loss of heterozygosity)
• MLPA® (Multiplex ligation-dependent probe amplification)


HID • Forensic DNA casework
• Databasing
• Paternity testing 
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Parts of the software


Dashboard The first screen that is displayed when you start the 3500 Series Data Collection 
Software is the Dashboard (Figure 3). 


Figure 3 3500 Series Data Collection Software Dashboard


The Dashboard gives you quick access to the information and tasks you need to set 
up and run: 


• Main workflow arrow  – Advances to the screens where you set up, load, 
and run plates, and view results.


• Menu bar – Accesses all other parts of the software. The menu bar is displayed 
on all screens.


• Common operations – Allows you to quick-start (load a plate that is set up), 
create or edit plates, view results, and access the Maintenance workflow.
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• Quick view – Displays gauges that show the remaining usage of consumables 
and gives the status of instrument conditions. Consumable usage is 
automatically tracked by the instrument by radio-frequencing identification 
(RFID) tags.


• Consumables information – Gives details for the installed consumables and 
indicates in red if any consumable is about to expire based on RFID tags.


• Maintenance notifications – Lists the scheduled maintenance tasks.


• Help icon  – Displays a help topic specific to a screen or an area of the 
screen. 


For more information, see “Check system status in the Dashboard” on page 26.


Main workflow Click the main workflow arrow at the top left of the Dashboard to 
access the Main workflow.


The Main workflow contains the screens where you set 
up, load, and run plates, and view results. 


The Main workflow navigation pane is designed as a 
task workflow. Each screen contains a button that you 
can click to advance to the next screen in the workflow.


Select a task in the navigation pane to access each 
screen.


You can select Dashboard or any other menu item at 
any time to advance from the Main workflow.


The Main workflow is described in Chapter 3, “Set Up and Run” on page 41, and 
“Review Results” on page 79.
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Library workflow Select Library in the menu bar to access the Library 
workflow.


The Library workflow contains the screens where you 
manage assays, protocols, and other items that you use 
to acquire and process data.


The Library workflow contains:


• Items that you select when you set up for a run: 
plates, assays, filename conventions, and results 
groups


• Items that you select when you create an assay:


– Instrument protocols


– Primary analysis protocols – Basecalling 
(sequencing), sizecalling (fragment analysis), 
QC (HID analysis)


– Optional secondary analysis protocols – 
Sequencing analysis, fragment analysis, and HID analysis


• Items that you select when you create instrument, sizecalling, and QC protocols: 
Dye sets and size standards


You can click Main Workflow, or select Dashboard or any other menu item at any 
time to advance from the Library workflow.


The Library workflow is described in “Manage Library Resources” on page 139.


Maintenance
workflow


Select Maintenance in the menu bar to access the 
Maintenance workflow.


The Maintenance workflow contains the screens where 
you calibrate, check instrument performance, run 
maintenance procedures, and access records about 
instrument maintenance and service.


You can click Main Workflow or select Dashboard or 
any other menu item at any time to advance from the 
Maintenance workflow.


The Maintenance workflow is described in Chapter 8, 
“Maintain the Instrument” on page 229.
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Tools menu Select Tools in the menu bar to 
access 3500 Series Data Collection 
Software tools.


Tools provided are:


• Security, Audit, and 
E-signature (if your system 
includes the SAE module)


• Change Password that allows you to change passwords.


• View Logs that provides reports of instrument runs.


• Manual Commands that you can use to troubleshoot instrument performance.


The SAE module is described in Chapter 7, “Use Security, Audit, and E-Sig 
Functions (SAE Module)” on page 197.


Manage menu Select Manage in the menu bar to 
access archive, restore, and purge 
functions


Archive, restore, and purge are 
described in Chapter 8, Maintain 
the Instrument.


Preferences
menu


Select Preferences in the menu 
bar to access the parameters for 
which you can set defaults.


Preferences allow you to set 
system and user defaults for settings such 
as the date format, sample data file 
storage location, export file formats for 
sequencing data, and a variety of 
sequencing-specific settings.


System defaults apply to all users. 


User defaults apply to:


• All users – If your system does not 
include the SAE module. 


• Each logged-in user – If your 
system includes the SAE module. 


Preferences are described in Chapter 2, 
“Start the System” on page 21.


Help menu Select Help in the menu bar to 
access 3500 Series Data Collection 
Software Help.
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The Help provides quick access to brief information about how to perform tasks on a 
screen. For details about tasks and other information, refer to the chapters in this user 
guide.


Navigate the
Software


From the Dashboard


To advance from the Dashboard to:


• Main workflow – Click .


• Other screens in the software – Select items from 
the menu bar.


From the Main workflow


To advance from the Main workflow to:


• Dashboard – Click Dashboard.


• Other screens in the Main workflow – Select items in the 
navigation pane.


• Other screens in the software – Select items from the menu 
bar.


From the Library or Maintenance workflows


To advance from the Maintenance or Library 
workflow to:


• Dashboard – Click Dashboard.


• Other screens in the workflow – Select items in 
the navigation pane.


• Main workflow – Click Main Workflow in the 
navigation pane.


• Other screens in the software – Select items 
from the menu bar.


Use the software without an instrument


You can install the 3500 Series Data Collection Software on a computer that is not 
connected to an instrument. You can use this stand-alone version of the software to 
create plates, protocols, and other library items, and to review completed results.


IMPORTANT! Do not select instrument-related functions in the stand-alone version 
of the software. 
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Workflow 


Set up and run:


1. Prepare the instrument (page 42).


2. Preheat the oven (page 42).


3. Check instrument status (page 53).


1. Load plates for run and create the injection list (page 56).


2. Review and modify the injection list in Preview Run (page 59).


3. Start the run (page 61).


4. Monitor the run (page 61), check sequence or sample quality and specify 
re-injections (page 62).


1. Create or import a plate (page 43).


2. Assign plate contents (page 46).


3. Print the plate layout (page 50).


4. Prepare and load sample plates 
(page 51).


Quick Start a run (page 55).


Review sequencing results:


1. Review sequence quality (page 81).


2. Specify re-injections (page 95).


3. Review quality reports (page 85).


4. Export sequencing results (page 87).


Review fragment/HID results:


1. Review sample quality (page 89).


2. Specify re-injections (page 85).


3. Review quality reports (page 95).


4. Export sizing results (page 96).


(Optional) print or save (.pdf) calibration and performance check reports to save with 
results:
• Spatial calibration (page 99)
• Spectral calibration (page 103).
• Sequencing install standard performance check (page 122).
• Fragment or HID install standard performance check (page 132).


Start the system:


1. Start the instrument (page 22).


2. Start the computer (page 24).


3. Check maintenance notifications in the Dashboard (page 28).


4. Check consumable status in the Dashboard (page 29).


5. Replenish consumables (page 31).
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Start the instrument
1. Verify that the instrument is connected to the appropriate power supply. 


CAUTION! Do not unpack or plug in any components until the Applied 
Biosystems service representative has configured the system for the 
proper operating voltage.


See the Applied Biosystems 3500 Series Genetic Analyzer Site Preparation 
Guide (4401689) for details.


Note: The purpose of the Site Prep Guide is to help you prepare your site for 
installation of the 3500 or 3500xL analyzer. For specific details about your 
system, please refer to this user guide.


IMPORTANT! Do not rename the computer after the 3500 Series Data 
Collection Software has been installed. The instrument computer has been 
assigned a unique name. Changing the name may cause the 3500 Series Data 
Collection Software to malfunction. 


2. Inspect instrument interior. Ensure that:


a. The oven door is closed.


b. No objects are left inside the instrument.


IMPORTANT! Misplaced objects left inside the instrument can cause 
damage.


3. Close instrument door.


4. Turn on the instrument. Press the power on/off button on the front of the 
instrument and wait for the green status light to turn on.


a. Press the Tray button on the outside of the instrument to bring the 
autosampler to forward position. Wait until the autosampler stops at the 
forward position.


Note: When the door is open, the yellow status light blinks while the 
instrument performs self-check and the autosampler adjusts.
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b. Check the instrument status. Ensure the green status light is on and not 
flashing before proceeding. The table below explains the status indicator 
lights for the instrument. 


Indicator Status


All lights off Instrument off


Green light Operational (awaiting run)


Pause run, terminate run, stop injection button (in SW) 
pressed by user.


Note: You can only abort an injection when the green 
light is flashing, not when it is solid green.


Green light (blinking) Operational (Run in progress)


Amber light (blinking) Power-up self-test in progress


Run paused


Door open


Run failure that doesn't require restart of instrument


Amber light Standby


Red light Self-test failed


Instrument failure


Requires a restart of the instrument and computer
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Start the computer
1. Power on the computer.


2. Power on the monitor.


3. In the Log On to Windows dialog box:


a. Enter the user name.


b. If applicable, enter a password.


Note: If the computer is connected to a 
network, you do not need to log on to the network before starting the 
instrument.


c. Click OK. Wait until the computer finishes booting.


IMPORTANT! The status icon, on the right 
lower-corner of your screen, shows when 
the 3500 Server Monitor is active by 
displaying the icon shown here. 


IMPORTANT! Do not close this icon. Doing so will prevent proper 
functioning of the software.


Log on to Windows


Follow the prompts to log on to the Windows operating system.


Launch the application


Step one: Launch
the Daemon


If the Daemon does not start automatically, launch the Daemon: 
Start Programs Applied Biosystems 3500 Daemon


Note: It will take approximately 15 seconds for Daemon to populate.
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Step two: Launch
the Server


Monitor


If the Server Monitor does not start automatically, launch the Server Monitor: 
Start Programs Applied Biosystems 3500 Server Monitor 


Note: It will take approximately 2 minutes for the 
Server Monitor to set up. During this time, you will see 
the status icon transition from a red circle, with an ✕ in 
the middle (indicating that not all 3500 services are 
loaded) to the shape of an hour-glass on your desktop, 
next to the clock.


When Server Monitor set up is complete, the icon in 
the shape of an hour-glass will disappear and a 
checkmark icon appears indicating that the 3500 
Server Monitor has started and all 3500 services 
loaded.


Step three:
Launch the 3500


application


Launch the application:


Start Programs Applied Biosystems 3500 


Splash screen After you launched the 3500 application, the 3500 Series Data Collection Software 
splash screen appears. This screen will remain active for a few seconds until the 3500 
Log In dialog box opens.


After the 3500 Series Data Collection Software splash screen disappears, one of the 
following occurs:


• The Dashboard is displayed (go to “Check system status in the Dashboard” on 
page 26)


• The Login dialog box is displayed (go to “Log In” on page 26)
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Log In


Security, Audit,
and E-Signature


The Security, Audit, E-Signature (SAE) module is an optional component of the 
3500 Series Data Collection Software. Researchers have the option to purchase this 
feature and enable/disable the functionality for SAE. If the SAE feature is enabled, 
see Chapter 7, Use Security, Audit, and E-Sig Functions (SAE Module) for user 
configurations.


After the 3500 Series Data Collection Software splash screen disappears, log in from 
the Dashboard: 


1. Enter the User Name and Password in the 3500 Log In dialog box.


2. Click OK. 


The 3500 Series Data Collection Software splash screen re-appears. This screen will 
remain active for a few seconds and the 3500 Series Data Collection Software opens.


The 3500 Series Data Collection Software launches and the Dashboard appears.


IMPORTANT! If you accidentally close any of the services (via 3500 Server 
Monitor), the system will not work. To open a closed service, place the cursor on the 
status icon, click the right-mouse button, go to Services, and click the service that is 
closed.


Check system status in the Dashboard


Dashboard, a quick glance


The first screen that is displayed when you start the 3500 Series Data Collection 
Software is the Dashboard (Figure 4). 


The Dashboard displays gauges, instrument information, consumable information, 
and maintenance notifications that provide a quick overview of the usage of each 
consumable and the status of the instrument. 
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Consumable containers include radio frequency identification (RFID) tags that 
identify the consumable and allow the software to monitor the number of runs or 
days remaining, the number of days on the instrument, the expiration date, lot 
number and part numbers.


Figure 4 Dashboard 


Gauges


Instrument
information


Consumables


Maintenance
notifications
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Check maintenance notifications


The Maintenance Notification section displays reminders for the tasks scheduled in 
the maintenance calendar (see “Use the maintenance calendar” on page 232). You 
can set the time to trigger maintenance notifications in Preferences (see “Set general 
preferences” on page 33).


1. Review the Maintenance Notifications pane. 


2. Perform any scheduled maintenance tasks, then click  to mark it as complete, 
(or click  to mark it as dismissed if you do not perform the task). Actions are 
recorded in the Notifications log (for more information, see “Review the 
Maintenance Notifications Log” on page 257).


3. Perform any daily, monthly, or quarterly maintenance tasks that are not listed in 
the Maintenance Notifications pane (see Chapter 8, Maintain the Instrument).


4. Inspect the instrument interior. See “Start the instrument” on page 22.


a. If you see any spills, clean immediately.


b. If you see any leaks and dried residue around the Buffer-Pin Valve, check 
valve, and array locking lever. If leaks persist, contact Applied Biosystems.


CV (Check 
Valve) Fitting


Buffer-Pin Valve
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Check consumable status


IMPORTANT! The Days Remaining for buffers updates only when you click 
Refresh or start a run. As part of daily startup, click Refresh to update 
consumable status.


1. Click Refresh to update consumable status.


The Consumables pane displays expiration dates and lot numbers (read from the 
RFID tags on the consumable containers). 


2. Check the consumables gauges for the number of injections, samples, or days 
remaining for a consumable. Table below lists specifications for each 
consumable.


When <10% of the specified use of the consumable remains, the gauge moves 
into the red warning range. The consumable also displays in red in the 
Consumables pane. 


IMPORTANT! Applied Biosystems recommends that you add a maintenance 
notification to your calendar for polymer and buffer replacement. Set the 
notification to display two days before the polymer should be replaced.
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Consumable On-instrument limits 
(the first limit met applies) Notes


Polymer‡§ 8-cap 960 sample pouch 960 samples or 120 injections Use within 7 days of installation on 
instrument. 


The software allows you to continue 
running past 7 days. However, 
Applied Biosystems has verified the 
polymers for up to 7 days only on the 
instrument.


384 sample pouch 384 samples or 60 injections


24-cap 960 sample pouch 960 samples or 50 injections


384 sample pouch 384 samples or 20 injections


Buffers 8-cap 7 days or 120 injections To ensure optimal buffer 
performance, the software requires 
buffer replacement after 7 days.24-cap 7 days or 50 injections


Capillary Array 160 injections The software allows you to continue 
running after 160 injections. 
However, Applied Biosystems has 
verified the arrays for up to 
160 injections.


‡ The Polymer Sample Counter decrements only for wells that contain sample, but the Polymer Injection counter decrements for each 
injection, regardless of whether all wells contain sample. The sample limit and the corresponding injection limit may not coincide. Note 
that the initial injection limit is higher than the initial sample limit.


Example: 960 sample pouch on 24-cap: 
If all wells contain sample for all injections: 960/24 = 40 injections. 
If all wells do not contain sample for all injections: 960/<24 = 40+ injections, up to a maximum of 50 injections and a maximum of 
960 samples.


A polymer pouch includes additional volume to accommodate the volume used during installation and by wizards. However, excessive 
use of wizards reduces the number of remaining samples and injections, based on how many times specific wizards are run. For 
example, if you run the total bubble remove option in the Remove Bubbles wizard more than four times or run other wizards excessively, 
including multiple pouch installations, the number of remaining samples and injections is reduced.


§ Ambient temperature must be in the range of 15 °C to 25 °C POP-6™. Sustained use at higher temperatures may result in shorter read 
lengths than specified.
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Check buffer fill levels


Check the fill levels on buffers. 
Verify that buffer level is at the 
top of the fill line and check that 
seal is intact.


IMPORTANT! Do not use if the buffer level is too low or the seal has been 
compromised. Ensure that the buffer level is at or above the fill line and the seals is 
intact. 


Replenish consumables


As needed, see:


• “Replenish polymer” on page 245.


• “Change polymer type” on page 247.


IMPORTANT! Wear gloves while handling polymer, the capillary array, 
septa, or CBC.


• “Change the anode buffer container (ABC)” on page 237.


• “Change the cathode buffer container (CBC)” on page 238.


• “Fill capillary array with fresh polymer” on page 251


• “To change the capillary array” on page 252.


Go to Chapter 3, “Set Up and Run” on page 41.
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Set preferences


Overview


Preferences are user-definable default settings. To 
access the Preferences dialog box, select Preferences in 
the toolbar. You can optionally set any or all preferences.


Note: The “type filter text” field at the top of the dialog box is not used.


System preferences


These settings apply to all users:


• Date format


• Instrument settings (instrument name)


• Scheduler preference (trigger time for maintenance notifications)


• Sequencing export settings


• Spectral calibration (number of allowed borrowing events)
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User preferences


These settings apply to all users if your system does not include the SAE module, but 
are saved individually per user if your system includes the SAE module:


Note: For information on the SAE module, see Chapter 7, “Use Security, Audit, and 
E-Sig Functions (SAE Module)” on page 197.


• Plate setup


• Reports settings


• Run setup


• Sequencing (review and report settings)


Set general preferences


System
preferences


1. In the Preferences dialog box, click the following items:


• Date Format to set the date and time format for the software.


• Instrument Settings to set the instrument name (appears in the Dashboard, 
reports, file name conventions, instrument sensor details, view sequencing 
results).


• Scheduler Preference to set the time to trigger maintenance notifications 
displayed in the Dashboard (see “Check maintenance notifications” on 
page 28).
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• Spectral Calibration to decrease the number of allowed borrowing events 
for spectral calibration (see “What you see during a spectral calibration” on 
page 112).


2. Click Apply to save the system preferences (see “System preferences” on 
page 32).


User preferences 1. In the Preferences dialog box, click the following items as needed:


• Plate setup to set the default settings for:


– Plate type and attributes when you create a plate.


– Plate type in the Open Plate dialog box.


• Reports settings to set the default font and size reports.


Note: You can override this setting in each report view.







Set preferences


35Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


• Run Setup to set the default storage location for data files in file name 
conventions and results groups.


Note: You can override this setting in file name conventions and results 
groups.


2. Click Apply to save the user preferences (see “User preferences” on page 33).


Table and plot
settings user
preferences


Users can also save user preferences while viewing tables and plots:


• Table settings dialog box – Determines the columns displayed in a table and the 
order of the columns.


• Plot settings dialog box – Determines the settings applied to plots.
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Set sequencing preferences


Export (system
preference)


Export preferences set the defaults for the file types to automatically export during a 
sequencing run. Exported files are stored in the same directory as the .ab1 files.


1. In the Preferences dialog box, click Export under System Sequencing settings 
to display the Export pane.


2. Select the file types to export. Exported files are stored in the same directory as 
the .ab1 files. 


3. Click Apply to save the system preferences (see “System preferences” on 
page 33).


Trace (user
preference)


The Trace preference settings determine the default settings for color representation 
of nucleotide and quality value bars in the Trace View in View Sequencing Results.


1. In the Preferences dialog box, click Trace under User Sequencing settings to 
display the Trace pane.


File type Description


*.annotation.txt Information from the Annotation tab in 
the sequencing trace view such as data 
collection time, run time start finish


*.phd.1, *.scf Sequencing files


*.fsta, *.qual, *.seq Reference files – specify Entire 
Sequence or Post-trim Sequence Only
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2. Specify the following settings.:


3. Click Apply to save the user preferences (see “User preferences” on page 34).


Setting Description


NT (nucleotide) 
Base Color


Click an NT or Mixed base Foreground or Background color 
block, then select a color for the letter annotation or the 
highlight color for the letter annotation.


Pure Base and 
Mixed Base QV 
Colors


Sets the colors and ranges for pure and mixed base quality value 
indicators (QVs) displayed in the Trace View (the default settings are 
recommended):


a. Click a pure base or mixed base color bar to select a new color.
b. Place the mouse pointer over a slider, then drag to set a new range.


Applied Biosystems recommends that you set the following ranges for QVs:


• Pure bases: Low QV ≤ 15, Medium QV = 15 to 19, High QV = 20+ (default)
• Mixed bases: Low QV ≤ 5, Medium QV = 5 to 10, High QV > 10 (investigate to determine 


the best range for your application)


Note: The predicted probability of error for a basecall is high QV >10.
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Trace Print (user
preference)


Trace Print preferences determine settings for sequencing trace reports.


1. In the Preferences dialog box, click Trace Print under User Sequencing settings 
to display the Trace Print pane.


2. Specify the type of trace data, specific print settings, and Y-Scale preference to 
display in the Trace Report.


3. Click Apply to save the user preferences (see “User preferences” on page 34).


Trace Quality
(user preference)


Trace Quality preferences control the quality ranges for:


• QC report – Trace Score and CRL


• Plate report – Trace Score


1. In the Preferences dialog box, click Trace Quality under User Sequencing 
settings to display the Trace Quality pane.
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2. Set colors and ranges:


a. Click a color bar to select a new color.


b. Place the mouse pointer over a slider, then 
drag to set a new range.


3. Click Apply to save the user preferences (see 
“User preferences” on page 34).


Trace Quality
Report (user
preference)


Trace quality Report preferences determine the content and formatting used in QC, 
Plate, Trace Score, CRL, QV20+, and Signal Strength reports.


1. In the Preferences dialog box, click Trace Quality Report under User 
Sequencing settings to display the Trace Quality Report pane.
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2. Specify the following settings.:


3. Click Apply to save the user preferences (see “User preferences” on page 34).


Setting Description


Sort data Sort data in Trace Score, CRL, QV20+, and Signal Strength 
reports based on:


• Run Name
• Capillary Number


Signal based on Base signal in QC and Signal Strength reports based on:


• Average Raw Signal Intensity
• Average Raw Signal to Noise Ratio


Display well 
image by


Specify the thumbnail option for Plate reports:


• Wider thumbnail without file name
• Smaller thumbnail without file name
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Workflow 


Set up and run:


1. Prepare the instrument (page 42).


2. Preheat the oven (page 42).


3. Check instrument status (page 53).


Review sequencing results:


1. Review sequence quality (page 81).


2. Specify re-injections (page 85).


3. Review quality reports (page 85).


4. Export sequencing results (page 87).


1. Load plates for run and create the injection list (page 56).


2. Review and modify the injection list in Preview Run (page 59).


3. Start the run (page 59).


4. Monitor the run (page 61), check sequence or sample quality and specify 
re-injections (page 62).


Review fragment/HID results:


1. Review sample quality (page 89).


2. Specify re-injections (page 95).


3. Review quality reports (page 95).


4. Export sizing results (page 96).


1. Create or import a plate (page 43).


2. Assign plate contents (page 46).


3. Print the plate layout (page 50).


4. Prepare and load sample plates 
(page 51).


Quick Start a run (page 56).


(Optional) print or save (.pdf) calibration and performance check reports:
• Spatial calibration (page 102)
• Spectral calibration (page 116).
• Sequencing install standard performance check (page 127).
• Fragment or HID install standard performance check (page 127).


Start the system:


1. Start the instrument (page 22).


2. Start the computer (page 24).


3. Check maintenance notifications in the Dashboard (page 28).


4. Check consumable status in the Dashboard (page 29).


5. Replenish consumables (page 31).
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Prepare the instrument
1. In the Dashboard, check consumable status (page 29). Ensure that:


• Consumables are not expired


• Adequate buffer levels are at the fill lines. 


2. Set the oven temperature, then click Start Pre-heat:


• 60 °C – POP-7™ and POP-4™ polymers 


• 50 °C – POP-6™ polymer


Pre-heat the oven and detection cell while you prepare for a run (detection cell 
temperature is set by the software). Preheating helps mitigate subtle first-run 
migration rate effects. The preheat function automatically turns off after 
2 hours of instrument inactivity.


Applied Biosystems recommends that you pre-heat the oven for at least 
30 minutes before you start a run if the instrument is cold.


3. Check the pump assembly for bubbles and run the Remove Bubble wizard if 
needed (see page 251).
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Create a plate


Note: If you are running a stand-alone version of the 3500 Series Data Collection 
Software (a version that is not installed on the instrument computer), you can create 
plates, then export them for use on the instrument computer.


Create a plate
from a template


The software includes factory-provided plate templates that you can use as a starting 
point to create a plate (you can also create your own plate templates). In addition to 
pre-defined plate parameters, a plate template can also contain a list of the 
appropriate assays, file name conventions, and results groups for an application. For 
more information, see “Create a plate template” on page 75.


1. In the Dashboard, click 
Create Plate From 
Template to display the 
Open Plate Template from 
Library dialog box.
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2. (Optional) Filter the templates listed:


a. Select a template type.


Note: You can set the default plate type for this filter in Preferences. See 
“Specify the default plate type for the Open Plate dialog box” on page 76.


b. Find templates by selecting an attribute, entering the text to search for, then 
clicking Go. (Click Clear to clear the field and enter different search 
criteria). 


3. Select the template, then click Open.


4. In the Define Plate Properties screen, select the plate type. 


• 96 – Supports 96-well standard reaction plate. 8-strip standard tubes are 
also supported with appropriate retainers. 


• 96-Fast Tube – Supports 96-well Fast reaction plate. 8-strip fast tubes are 
also supported with appropriate retainers.


5. Set remaining plate properties, then select Save.


6. Click Assign Plate Contents, then go to “Assign plate contents” on page 46.


Import a plate 1. Do either of the following:


• Create a plate on another 3500 Series Data Collection Software system, 
then export (see “Import and export a plate” on page 75).


• Create a plate import file (see “Create a plate import file” on page 74).
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2. Access the Assign Plate Contents screen: Click the 
Main workflow arrow , in the Dashboard, then 
select Assign Plate Contents in the navigation pane.


3. Click  Import, then select the plate import file.


4. Click Assign Plate Contents.
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Assign plate contents
You assign the following information to the wells in a plate before you can run the 
plate:


• Sample names and sample types (required) – Identifies the well positions of 
each sample for data collection and processing.


• Assay (required) – Specifies the parameters that control data collection and 
primary analysis (basecalling or sizing). All named wells on a plate must have 
an assigned assay. For more information on assays, see “Assays library” on 
page 147.


• Filename convention (optional) – Specifies file naming. For more information 
on assays, see “File name conventions library” on page 151.


• Results group (optional) – Specifies sample data file storage. For more 
information on assays, see “Result group library” on page 155.


Before you assign
plate contents


1. Access the Assign Plate Contents screen (Figure 5 
on page 47) from:


• The Define Plate Properties screen by clicking 
Assign Plate Contents (described above).


• The navigation pane by selecting Assign Plate 
Contents in the navigation pane.


• The Dashboard by clicking the Main workflow arrow , then selecting 
Assign Plate Contents in the navigation pane.


2. Create a plate. Select one of the following topics:


• “Create a new plate” on page 144


• “Create a plate from a template” on page 43


• “Import a plate” on page 44


• Or select Open Plate Edit Existing Plate


3. Click Show In Wells to specify the attributes to display 
in wells.


Figure 5 on page 47 shows the Plate View of the Assign Plate 
Contents screen.







Assign plate contents


47Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Figure 5 Assign Plate View of the Assign Plate Contents screen


Name samples


Assign sample 
types and 
user-defined fields


Assign assays, file 
name conventions, 
and results groups


Link the plate


Show well attributes
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Name samples and assign sample types in the plate view


This section provides one way to name samples and assign sample types. For other 
ways to name samples, see “Use the Plate View” on page 70 and “Use the Table 
View” on page 71.


Procedure 1. Click a well, then type a sample name directly into 
the well, then press Enter.


2. Click-drag multiple wells.


3. Right-click and select Fill or Fill 
Series to populate the selected fields.


To use Fill Series, type a number as 
the last character of the named well).


You can copy and paste sample 
names instead of using fill 
commands.


4. At the bottom right of the 
Assign Plate Contents 
screen, expand the 
Customize Sample Info 
pane.


5. In the plate view, click-drag 
to select wells of interest.


6. Specify the Sample Type for 
the selected wells, then press Enter.


7. (Optional) Specify User Defined 
Fields and Comments. User Defined 
Fields contain additional attributes 
you can assign to a plate and are 
displayed only in Table View. 



javascript:kadovTextPopup(this)
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8. (Optional) For sequencing assays, 
specify amplicon and specimen. 


9. Repeat to assign the Sample Type for 
all named wells.


10. Go to “Assign assay, file name 
convention, and results group in the 
Plate View” on page 49.


Note: For HID applications, include the well position in the allelic ladder sample 
names. Well position is needed to identify the position of allelic ladder samples 
during re-injection.


Assign assay, file name convention, and results group in the Plate View


Note: If an assay, file name convention, or results group is not listed for the plate, go 
to “Add assays, file name conventions, and results groups to a plate” on page 73.


1. Select the wells for which to specify an assay.


2. Enable the checkbox next to the 
assay name to assign it to the 
selected wells.


Note: To normalize fragment 
analysis or HID data, select an 
assay that contains a sizecalling protocol or a QC protocol that specifies a 
normalization size standard.


3. (Optional) Repeat for file name conventions and results group. 


4. Select Save Plate.


5. Go to “Print the plate layout” on page 50.
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How file location
in file name


conventions and
results groups


work


If you do not specify a file name convention, data files are named in this format: 
<sample name>_<well>.


If you do not specify a results group, files are stored in the location specified in the 
file name convention or in Preferences User Run (see “User preferences” on 
page 34).


If you specify both a file name convention and a results group, files are stored in the 
location specified in the results group.


Print the plate layout


1. In the Assign Plates for Run screen, click View Plate Grid Report.


Note: A 384-well report displays the plate layout in four quadrants on four 
pages.


2. Select Print Preview or Print as needed. 


3. To save the report electronically (.pdf), print the report and select CutePDF 
Writer as the printer.


4. Close the report.


5. Go to “Prepare 
and load sample 
plates” on page 51.
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Prepare and load sample plates


IMPORTANT! Do not use warped or damaged plates.


Capillary-to-plate
mapping


The capillary-to-plate mapping for the default injection order is shown below. If you 
change the injection order in the injection list, mapping differs from the examples 
shown below. 


• 96 – Supports 96-well standard reaction plate. 8-strip standard tubes are also 
supported with appropriate retainers. 


• 96-Fast Tube – Supports 96-well Fast reaction plate. 8-strip fast tubes are also 
supported with appropriate retainers.
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Allelic ladder run requirements


Applied Biosystems recommends that you inject one allelic ladder for each set of 
24 samples:


• 8-capillary instruments – One allelic ladder per 3 injections


• 24-capillary instruments – One allelic ladder per 1 injections


Allelic ladders that are injected under the same conditions are recommended to 
accurately genotype samples in the secondary analysis software (GeneMapper® ID-X 
Software v1.2 or later). 


IMPORTANT! Variation in laboratory temperature can cause changes in fragment 
migration speed that can, in turn, cause sizing variation. Applied Biosystems 
recommends the frequency of allelic ladder injections described above to account for 
normal variation in fragment migration speed. However, during internal HID 
validation studies, verify the required allelic ladder injection frequency to ensure 
accurate genotyping of all samples in your laboratory environment.


Results group for one allelic ladder per run folder


For a 24-capillary instrument, create a results group that specifies an injection folder, 
then select this results group for all injections on the plate.


For an 8-capillary instrument, create one results group for each set of three injections 
on the plate (each results group specifies a results group name folder). For more 
information, see “Results group example 2: store one allelic ladder per run folder (8-
capillary instruments)” on page 161. 


Prepare sample plates


1. Pipette samples into the plate according to the plate layout (see “Print the plate 
layout” on page 50).


2. Briefly centrifuge the plate.


3. Verify that each sample 
is positioned correctly 
in the bottom of its 
well.


IMPORTANT! If the 
reagents of any well 
contain bubbles or are 
not located at the 
bottom of the well, briefly centrifuge the plate, remove the plate from the 
centrifuge, and verify that each sample is positioned correctly in the bottom of 
its well.


4. Store the plate on ice until you prepare the plate assembly and load the plate in 
the instrument.
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Prepare the plate assembly


IMPORTANT! Prepare the plate assembly on a clean, level surface. Do not heat plates 
that are sealed with septa.


1. Align the holes in the septa 
strip with the wells of the plate, 
then firmly press downward 
onto the plate.


2. Place the sample plate into the 
plate base.


IMPORTANT! Make sure to 
use the correct plate base for 
standard plates versus 8-tube 
strips and fast plates. Using the 
wrong plate base may affect 
performance.


3. Snap the plate retainer (cover) onto the plate, septa, and plate base.


4. Verify that the holes of the plate retainer and the septa strip are aligned. If holes 
are not aligned, re-assemble and then assemble the plate assembly.


IMPORTANT! The array tips will be damaged if the plate retainer and septa strip 
holes do not align correctly. 


Load the plate in the instrument


1. Place the plate in the autosampler with the labels 
facing you (or the instrument door) and the 
notched corner of the plate in the notched corner 
of the autosampler. 


2. Close the instrument door to re-initialize the 
instrument.


Check instrument status


Check instrument status in the Dashboard. Temperatures are displayed in red as they 
warm to the set-points. When temperatures are at the set point they are displayed in 
green. Temperatures may fluctuate slightly when they reach the set point as they 
stabilize. 


Applied Biosystems recommends that you pre-heat the oven for at least 30 minutes 
before you start a run if the instrument is cold. Pre-heating mitigates subtle first-run 
migration rate effects. (If you start the run when red indicators are shown, the run 
does not start until all indicators are green.)


Plate retainer


Plate with 
septa strip


Plate base
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Link the plate


1. In the Assign Plates for Run screen, click Link Plate for Run.


2. Go to “Load plates for run and create the injection list” on page 56.


Note: By default, the plate in position A is selected.
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Quick Start a run
You can start a run in the Dashboard by selecting a plate with plate contents already 
assigned.


Load the plate in the instrument before proceeding (see 
“Load the plate in the instrument” on page 53).


1. In the Dashboard, click Quick Start Run to display 
the Select Plate from Library dialog box.


2. (Optional) Filter the plates listed:


a. Select a plate type (you can set 
the default plate type in 
Preferences, see “Specify the 
default plate type for the Open 
Plate dialog box” on page 76).


b. Find a plate based on an 
attribute by selecting an 
attribute, entering the text to 
search for, then clicking Go. 
(Click Clear to clear the field 
and enter different search criteria).


3. Select a plate, then click Load Plate.


4. Click Start Run from the Load Plates on Run Screen.


IMPORTANT! It takes, approximately, 10 seconds for the instrument to initialize 
after the instrument door is closed. Do not start a run until the instrument status 
light is green.
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Load plates for run and create the injection list
Load the plate in the instrument (see “Load the plate in the instrument” on page 53) 
and link the plate (“Link the plate” on page 54) before proceeding.


1. Access the Load Plates for Run screen (Figure 6 on 
page 56) from:


• The Assign Plate Contents screen by clicking 
Link Plate for Run.


• The navigation pane by selecting Load Plates 
for Run in the navigation pane. 


• The Dashboard by clicking the Main workflow arrow , then selecting 
Load Plates for Run in the navigation pane.


Figure 6 Load Plates for Run


2. Review the consumables information and the calibration information and ensure 
the status is acceptable for a run.


2


3


4


5


6
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3. Enter a Run Name or use the default run name: <Start Instrument Run 
Date/Time Stamp> YYYY-MM-DD-hh-mm-ss-SSS (milliseconds), for 
example, “Run 2009-02-05-15-03-42-096” where the run start date is February 
5 2009 and the run start time is 15:03:42:096.


Note: An instrument run begins when you click Start Run (on the Load Plates 
for Run screen) and ends when the last injection on the last plate has completed. 
For example, if you link two plates, then start the run, both plates and any 
duplicate injections or re-injections are part of the same instrument run. An 
injection is an instance of 8 or 24 samples (depending on instrument 
configuration) processed simultaneously under the same conditions. 


IMPORTANT! It takes, approximately, 10 seconds for the instrument to initialize 
after the instrument door is closed. Do not start a run until the instrument status 
light is green.


When you access the Load Plates for Run screen by clicking Load Plates for 
Run on the Assign Plate Contents screen, the plate is automatically linked 
(indicated by the active Unlink button). 


4. If needed, click Unlink, then follow the steps in “If a plate is not linked” below.


5. As needed, click Switch Plates ( ) to assign the plate to the other 
position in the autosampler.


6. Click either of the following:


• Create Injection List – Displays the Preview Run screen where you can 
modify the injection list before starting the run. Go to “Review and modify 
the injection list in Preview Run” on page 59.


• Start Run – Displays the Monitor Run screen. Go to “Monitor the run” on 
page 61.







58 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Chapter 3 Set Up and Run


If a plate is not
linked


If you access the Load Plates for Run screen from the navigation pane, a plate may 
not be linked (indicated by the active Link button).


To link a plate:


1. Click Link Plate to display the Select Plate from Library dialog box.


2. Select a plate, then click Link Plate.


3. Do either of the following:


• Click Create Injection List, then go to “Review and modify the injection 
list in Preview Run” on page 59.


or


• Click Start Run, then go to “Monitor the run” on page 61.







Review and modify the injection list in Preview Run


59Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Review and modify the injection list in Preview Run
The Preview Run screen allows you to modify the injection list before you start the 
run.


1. Access the Preview Run screen (Figure 7 on 
page 59) from:


• The Load Plates for Run screen by clicking 
Create Injection List.


• The navigation pane by selecting Preview Run. 


• The Dashboard by clicking the Main workflow 
arrow , then selecting Preview Run in the 
navigation pane.


2. Click the icon above the plate to specify the attributes to 
display in the plate view.


3. Click the plate tabs to display Plate A or Plate B.


Figure 7 Preview Run screen


4


Start the run


2
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The Preview Run screen contains an injection list and a plate view. The injection 
list is linked to the plate view. Click an injection to select the associated wells in 
the plate view.


IMPORTANT! If the injection list is blank, make sure that you clicked Create 
Injection List on the Load Plates for Run screen.


4. To modify the injection list at any time before a run or during a run, select an 
injection, then click  Move Up,  Move Down, and  Delete as needed.


Note: Samples with assays that specify more than one instrument protocol are 
listed one time in the injection list for each instrument protocol.


5. To specify a duplicate injection (a replicate injection that uses the same 
instrument protocol as the original injection), select an injection, then click .


Sample data files for each duplicate injection can be saved in a separate folder 
in the results group folder if specified in the results group. For more 
information, see “Results group example 3: store re-injections in separate 
folders” on page 162.


Note: To use a different protocol for a replicate injection, specify a re-injection 
in the Monitor Run screen after you start the run.
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Start the run
When the injection list is configured, click Start Run. The Monitor Run screen is 
automatically displayed.


IMPORTANT! You must specify re-injections before the run completes.


Note: It takes, approximately, 10 seconds for the instrument to initialize after the 
instrument door is closed. Do not start a run until the instrument status light is green.


Monitor the run
The Monitor Run screen (Figure 8 on page 61) is automatically displayed when you 
click Start Run in the Load Plates for Run screen or the Preview Run screen. The 
current injection is highlighted in green in the plate view. The injection list is linked 
to the plate view. Click an injection to select the associated wells in the plate view. A 
selected injection is highlighted in yellow in the plate view.


Figure 8 Monitor Run screen


Note: Samples with assays that specify more than one instrument protocol are listed 
one time in the injection list for each instrument protocol.


1. Click the Table Settings button, then specify the columns to 
show or hide in the injection list.


1


2
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2. Optional:


• Click the icon above the plate to specify the attributes 
to display in the plate view. In addition to the 
attributes available in Preview Run, a Flag attribute is 
available.


If you select the Flags attribute, yellow or red marks 
are displayed for wells with an Average QV value 
(sequencing) or an SQ value (fragment/HID) in the 
Fail or Suspect range. Red marks are displayed for 
wells with offscale data.


• Place the mouse pointer over a well to display sample 
details.


Check sequence or sample quality and specify 
re-injections


When an injection is complete, it is flagged with  in the Injection and Analysis 
columns. If the software detects a problem with offscale data or low quality samples, 
the injection is also flagged with .


Note: If the Injection, Analysis, or Flags columns are not 
displayed, you can click the Table Settings button, then show 
them in the injection list.


Check sequence or sample quality


1. Expand the Flag pane at the bottom right of the screen.
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The flag table displays a quick preview of 
sample quality and identifies samples that may 
need investigation.


The flag table is linked to the plate view. Click 
a flag to select the associated well in the plate 
view:


Note: If no samples are listed in this pane, no 
flags were found and the samples have passed 
quality checks.


•  All samples passed


•  At least one sample is in the suspect 
range and requires review


•  At least one sample is offscale or is in the suspect range
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2. To filter the flag table, select a flag type. To display HID flags, select All. 


To sort the table, double-click column headers. 


The flags you may see in the flag table are:


3. Click a row in the flag table, then click the Sample tab in Instrument Run Views 
to display the associated data in the Sample view. 


Flag/Symbols Description


Offscale 


(green or red)


 (red) At least one data point in the analysis range has 
saturated the CCD camera.


Note: In the View Results screen, an offscale sample is 
flagged with .


Average Quality 
Value (sequencing)


(green, yellow, red) 


 (yellow) or  (red) The Average Quality Value (based on 
CRL, Trace Score, and QV20+ results) is in the Suspect or 
Fail range. For information, see “Basecalling protocol – QV 
settings” on page 178.


Sizing Quality 
(fragment/HID)


(green, yellow, red)


 (yellow) or  (red) The Sizing Quality is in the Suspect 
or Fail range. For information, see, Table 15 on page 183 or 
Table 17 on page 188.


IMPORTANT! Normalization is not applied to samples with 
 (red) Sizing Quality.
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Specify re-injections


You can specify a re-injection before the run completes. A re-injection physically 
re-injects all samples in the capillary array. You can select a different instrument 
protocol than the original injection and can specify whether to collect data for all or 
only selected samples in the array.


1. Select the injections or wells to re-inject: 


Note:  Re-inject is grayed if you select an injection that contains more than 
one results group, or if you select flags in the flags table that correspond to 
samples with different results groups. To enable  Re-inject, select samples 
that specify the same results group.


Note: If you are running an HID plate, see “Re-injections of HID allelic ladder 
samples” on page 67. 


2. In the Re-injection dialog box, select options, then click OK:


• The protocol to use for the re-injection: original, modified, new, or one 
from the library


• When to make the re-injection


Note: Sample data files for each re-injection can be saved in a separate folder in 
the results group folder if specified in the results group. For more information, 
see “Results group example 3: store re-injections in separate folders” on 
page 162.


To collect data for all wells in an injection 1. Select the injection in the injection 
list.


2. Click  Re-inject.


To collect data for only specific wells


(Samples with assays that specify more 
than one instrument protocol are listed 
one time in the injection list for each 
instrument protocol)


Note: You can also specify re-injections 
for specific samples in Review Results.


1. Select the injection.


2. Select in the array view the capillary 
that corresponds to the well or 
sample of interest (see “Array view” 
on page 77).


3. Click  Re-inject.


To collect data for only samples that 
contain flags


1. Select the samples in the flag table 
(see “Check sequence or sample 
quality” on page 62).


2. Click  Re-inject.
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If you select a protocol other than the original


If you select a protocol other than the original, the software:


• Creates a copy of the assay specified for the re-injected well 
(Original_Assay-1).


• Adds the new or modified instrument protocol to Original_Assay-1.


• Assigns Original_Assay-1 to the re-injected well only.


• Saves the plate (the software does not save the copy of the assay to the library).


How re-injections are displayed in the plate view


If the Injection Number attribute is selected for display 
in the plate view, the number of the original injection 
and the re-injection are shown. 


Note: If you select only specific wells for the 
re-injection (which physically re-injects all samples for 
the capillary array but collects data only for the selected 
wells), the re-injection number is displayed for all 
samples in the re-injection, not just the samples selected 
for data collection.
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Re-injections of
HID allelic ladder


samples


If you select to re-inject a sample that includes an allelic ladder in its results group, 
but the allelic ladder is not part of the injection, the software prompts you to select 
one or more allelic ladder samples to re-inject.


For example:


• You are running an 8-capillary instrument, and you have specified one results 
group for each set of three injections (for more information, see “Results group 
example 2: store one allelic ladder per run folder (8-capillary instruments)” on 
page 161)


• The allelic ladder sample is in Injection 1.


• You select for re-injection a sample that is in injection 2.


• The software prompts you to select one or more allelic ladder samples to 
re-inject.


The allelic ladders available to select are from the same plate and within the 
same results group as the original injection. If the results group does not contain 
an allelic ladder sample, the software does not prompt you to select one for re-
injection. 


In the Add Allelic Ladder to Re-injection dialog box: 


1. Select one or more allelic ladder samples.


IMPORTANT! The software does not display the well location of allelic ladder 
samples in this dialog box. To identify allelic ladder samples for re-injection, 
include the well position in the allelic ladder sample name when you assign 
plate contents.


2. Select whether to collect data for the remaining samples in the allelic ladder 
re-injection.
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3. Select whether to apply a modified instrument protocol to the allelic ladder 
re-injections, or whether to use the original instrument protocol for the allelic 
ladder re-injection(s). You will select the modified protocol in the next screen.


IMPORTANT! Allelic ladders that are injected under the same conditions are 
recommended to accurately genotype samples in the secondary analysis 
software (GeneMapper® ID-X Software v1.2 or later). 


4. Click OK.


5. Specify the remaining re-injection settings as described in “Specify 
re-injections” on page 65.


Two re-injections are added to the injection list. The first re-injection collects data for 
the selected sample. The second re-injection collects data for the allelic ladder.
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Review completed injections in Review Results
You can review results for any completed injections. Select the injection, then click 
Review Results. The samples for the injection are loaded in the Samples Table in 
Review Results. For more information, see “Review Results” on page 79.


Start and stop a run


Start a run You can start a run in the:


• Load Plates for Run screen (see “Load plates for run and create the injection 
list” on page 56).


• Preview Run screen (see “Start the run” on page 61).


Pause and
resume a run


As needed, click:


•  Pause – Pauses the run after the current injection completes (the symbol 
is not displayed in the injection list because the injection continues to 
completion).


•  Resume – Resumes the run.


Abort or
terminate


As needed, click:


•  Abort – Stops the current injection. Do not click Delete to stop an injection.


IMPORTANT! You can stop the current injection only when the front panel 
indicator is blinking green. If you click  Abort when the front panel 
indicator is solid green, the physical injection is already completed (although 
the software is still processing the information) and a message is displayed 
indicating that there is no injection in process.


•  Terminate – Stops the instrument run. Terminate is active only when a run 
is paused.
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More features in Assign Plate Contents


Use the Plate View


Name samples in
the Plate View


To name samples in the Plate View: 


To name one sample • Click a well, then type a sample name directly into the field, 
then press Enter.
or


• Copy and paste a name from 
another well.


To set the direction for the 
cursor when you press Enter:


• Click to set the Enter 
key to move the cursor 
vertically to the next row. 


• Click to set the 
Enter key to move the cursor 
horizontally to the next 
column. 


To name multiple 
samples


1. Click a named well.


2. Click-drag multiple wells.


3. Right-click and select Fill or Fill Series to populate the 
selected fields 


Note: To use Fill 
Series, type a 
number as the 
last character of 
the named well). 
You can also 
copy and paste 
sample names.


To name all wells at 
one time


1. Select all wells.


2. Select assays, file name 
conventions, and results 
group for the plate.


3. Enter name and select 
sample type (in the 
Customize Sample Info 
pane) for the whole plate.
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Customize the
plate view


• Click Show In Wells 
to specify the 
attributes to display in 
wells.


• Click Select Wells to 
select wells with a 
specific attribute.


• Click Zoom In, Zoom 
Out, and Fit as 
needed.


View the
capillary/plate


map


Click Array Selection to select wells by 
injection. Click again to turn off array 
selection.


Use the Table View


1. Click Table View.


2. Click the Sample Name field, then 
type a name.


3. Click  next to each field, then 
select a setting.
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4. Right-click a column 
header, then select Fill 
or Fill Series to 
populate the selected 
fields (to use Fill 
Series, type a number 
as the last character of 
the named well).


Note: You can 
double-click column 
headers to sort columns. Multi-column sorting is supported (see “Multi-column 
sorting” below).


Sort and customize tables


Multi-column
sorting


You can sort any table in the software. Multi-column sorting is supported:


• Double-click a column header to sort the column. 


• Alt+Shift-click another column header to sort another column. 


• Alt+Shift-click a third column header to sort a third column. 


Numbers in the column headers reflect sort order.
•


Customize tables You can customize any table in the software. Click the Table 
Settings button, then specify the columns to show or hide.
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Add assays, file name conventions, and results groups to a plate


1. If no assay is listed at the bottom of the Assign Plate Contents screen, add at 
least one assay. You can specify different assays for different wells. 


2. (Optional) If no file name conventions or results groups are listed at the bottom 
of the Assign Plate Contents screen, add as needed. File name conventions and 
results groups are optional, but are very useful for naming and organizing data 
files.


Create a plate for importing


Create a plate
import template


The 3500 Series Data Collection Software allows you to import plate information 
from files that you create in an application other than the 3500 Series Data Collection 
Software.


To create a template for importing plate information, set up a plate in the 3500 Series 
Data Collection Software, then export it to create a file that contains the correct 
header and column information for importing:


1. In the Dashboard, click Create Plate from Template.


2. In the Open Plate Template from Library dialog box:


a. Select a filter to display the plate template type 
of interest.


b. Select a plate template, then click Open.


3. Enter a name for the plate, then specify the capillary length and polymer type 
for the plate.


4. Click Assign Plate Contents.
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5. In the Assign Plate Contents screen, click  Export.


Note: Before you click Export, you can assign other plate elements to the plate 
import template as described in “Assign plate contents” on page 46.


6. Select a file type 
for the plate import 
template.


7. Enter a name and 
location for the 
plate record 
template.


8. Click Save.


The figure below shows 
the format of the exported plate.


Create a plate
import file


1. Open a plate import template (see “Create a plate import template” on page 73).


2. Save the plate import template under a new name.


3. Enter sample names (required).


4. (Optional) Enter information for the remaining columns.


Note: If you specify assay, results group, or file name convention names, the 
names you enter must exactly match the names of existing items in the library. 


5. Save the plate import file.


Edit a plate 


You can edit a plate from:


• Library – Select a plate, then click Edit.


• Dashboard – Click Edit Existing Plate.


• Define Plate Properties screen – Select Open Plate Edit Existing Plate.


• Assign Plate Contents screen – Select Open Plate Edit Existing Plate.
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Import and export a plate 


You can import and export plates from:


• Plates library – Plates in .xml format for use on another 3500 or 3500xL 
analyzer instrument. See “Import and export a library entry” on page 141.


• Define plate properties – Plates in .txt, .csv, and .xls format – files you create 
that contain plate information in a specific format.


• Assign Plate Contents – Plates in .txt, .csv, and .xls format – files you create 
that contain plate information in a specific format.


Create a plate template


A plate template contains default settings that you can edit when you create a plate 
from the template.


1. Create a plate (see “Create a new plate” on page 144).


2. (Optional) Add sample names and sample types (see “Name samples and assign 
sample types in the plate view” on page 48).


3. (Optional) Add the assays, file name conventions, and results groups 
appropriate for this plate template’s application (see “Add assays, file name 
conventions, and results groups to a plate” on page 73). 


Adding assays, file name conventions, and results groups to the plate template 
automatically displays these items in the Assign Plate Contents screen when you 
open the plate template. You do not have to add these items from the library for 
each plate you create.


• (Optional) Click Show In Wells to specify the attributes 
to display in wells in the template.


4. Select Save Plate Save As Template. The software 
displays the template icon below the plate layout.
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Specify the default plate type for the Open Plate dialog box


Specify the default plate type for the Open Plate dialog box in Preferences.


Save electronic version of reports


When you print any report, you can select CutePDF Writer as the printer, to save 
the report to .pdf.


More features in Load Plate for Run


Link a plate from the recent plates or recent runs tab


Instead of clicking Link to select a plate, you can click-drag a plate from the Recent 
Plates tab (pending plates) or the Recent Runs tab (processed plates).
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More features in Monitor Run


Review the Instrument Run views


Select an injection, then click an instrument run view tab. As needed:


• Click to zoom in and out


• Click  to detach a view and display it in a 
separate window that you can move around on the 
screen.


To locate a detached view, click the 3500 task bar 
icon.


Array view The Array view shows the color data (based on the dominant fluorescence color) for 
each capillary as a function of instrument scan number (time). Adjust the brightness 
and color by using the slider bars above the view.


Sample view The Sample view shows the relative dye concentrations as a function of instrument 
scan number (time) for the selected capillary. You can select and deselect the dye 
colors to display.
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EPT view The EPT view (ElectroPhoresis Telemetry) shows instrument data conditions (laser 
power, temperatures, electrophoresis voltage) as a function of time. In the legend to 
the right of the EPT view, you can select and deselect the traces to display in the 
view.
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Workflow 
Start the system:


1. Start the instrument (page 22).


2. Start the computer (page 24).


3. Check maintenance notifications in the Dashboard (page 28).


4. Check consumable status in the Dashboard (page 29).


5. Replenish consumables (page 31).


Review sequencing results:


1. Review sequence quality (page 81).


2. Specify re-injections (page 85).


3. Review quality reports (page 85).


4. Export sequencing results (page 87).


Review fragment/HID results:


1. Review sample quality (page 89).


2. Specify re-injections (page 95).


3. Review quality reports (page 95).


4. Export sizing results (page 96).


Set up and run:


1. Prepare the instrument (page 42).


2. Preheat the oven (page 42).


3. Check instrument status (page 53).


1. Load plates for run and create the injection list (page 56).


2. Review and modify the injection list in Preview Run (page 59).


3. Start the run (page 61).


4. Monitor the run (page 61), check sequence or sample quality and specify 
re-injections (page 62).


1. Create or import a plate (page 43).


2. Assign plate contents (page 46).


3. Print the plate layout (page 50).


4. Prepare and load sample plates 
(page 51).


Quick Start a run (page 55).


(Optional) print or save (.pdf) calibration and performance check reports to save with 
results:
• Spatial calibration (page 99)
• Spectral calibration (page 103).
• Sequencing install standard performance check (page 122).
• Fragment or HID install standard performance check (page 132).







80 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Chapter 4 Review Results


Review Sequencing Results


Access the View Sequencing Results screen


Access the View Sequencing Results screen from:


• The Monitor Run screen by clicking Review 
Results.


• The navigation pane by selecting View Sequencing 
Results.


• The Dashboard by clicking View Run Results.


Review results for
the currently
running plate


If you access the View Sequencing Results screen while an instrument run is in 
progress, the Trace Quality View lists results for completed injections in the current 
run.


Select one or more samples, then click  Open Trace to display their data in the 
Trace pane.


Note: The basecaller version listed in the basecalling protocol is limited to a 3-digit 
number. The version listed in sequencing results is a 4-digit number. The fourth digit 
is an internal number used by the software.
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Review
previously run


samples


If you access the View Sequencing Results screen when no run is in progress and no 
plate is linked, no samples are listed. (If the plate from the most recent run is linked, 
the results from that plate are displayed.)


To view results for samples other than those from the most recent run, click 
Import, then select the samples to review.


Review sequence quality


1. Display Metric Analysis 
results to review sample 
basecalling and trimming 
results.


2. Click the Table Settings 
button, then specify the columns to show or hide.


3. Double-click column headers to sort columns. 
Multi-column sorting is supported (see “Sort” on 
page 97).


4. Review the results:


5. Review warnings:


a. Scroll to the right of the Metric Analysis table to display the Warning 
column.


b. Display the Analysis Status legend.


Result Description


Trace Score The average basecall quality value (QV) of bases in the clear 
range sequence of a trace.


The clear range is the region of the sequence that remains 
after excluding the low-quality or error-prone sequence at the 
5' and 3' ends. The clear range is calculated by the KB 
basecaller using QVs. 


CRL The longest uninterrupted segment of bases with a Quality 
Value (QV) ≥ 20. In addition to evaluating the QV of a base call, 
the software considers the QV of adjacent bases within +/- 20 
bases, before including a base in the continuous read length.


QV20+ The total number of bases in the entire trace that have 
basecaller quality values equal to or greater than 20.


Trace Score Quality
CRL Quality
QV20 Quality 


Pass/fail/check determined by the settings in the Basecalling 
protocol QV Settings tab. 


PUP Score A measure of noise as calculated as the ratio of the 
fluorescence signal of the highest secondary peak to the 
fluorescent signal of the main called base.







82 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Chapter 4 Review Results


c. Review warnings:


6. (Optional) Click Minimize and Restore to collapse and expand 
the samples table. 


Review traces


1. Select the samples of interest in the samples table, then click Open Trace. 


2. Select items from the trace toolbar to manipulate the trace as needed. Place the 
mouse pointer over a button for the description of the button.


3. (Optional) Modify trace display:


• Use the Tile Viewer options to display 
up to four traces at a time. 


• Set trace colors in Preferences (see “Set 
sequencing preferences” on page 36).


Result Description


 Success Basecalling and trimming successful.


 Success with 
warning 


Basecalling successful, trimming not successful. 
Warning messages are listed in the Warning/Error 
Message column (default position is the last column in 
the table).


 Fail Basecalling and trimming failed, no results generated.


 Error 
Basecalling and trimming failed due to internal software 
error, no results generated.


 Unclassified 
No analysis performed.







Review Sequencing Results


83Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


4. Set the category of base for the Tab key. 


5. Review traces: press Tab to review bases from left 
to right in a trace. Shift+Tab to move right to left.


6. Click the tabs at the bottom of 
the trace pane for different views 
of the data.
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Understand Quality Values (QVs)


Quality value
ranges


Applied Biosystems recommends the following ranges for QVs (set in Preferences, 
see “Set sequencing preferences” on page 36):


• Pure bases – Low QV ≤ 15, Medium QV = 15 to 19, High QV = 20+ (default)


• Mixed bases – Low QV ≤ 5, Medium QV = 5 to 10, High QV >10 (investigate 
to determine the best range for your application)


Note: The predicted probability of error for a basecall is high QV > 10.


Note: You can set the software to trim (set the clear range) using quality values in the 
basecalling protocol (see “Basecalling protocols library (primary analysis – 
sequencing)” on page 174).


Pure base versus
mixed base QVs


Pure bases and mixed bases have the same probability of error for the associated 
basecall (10-q/10). Note the following:


• High-quality pure bases typically have QVs of 20 or higher.


• The distribution of quality values for mixed bases differs dramatically from that 
of pure bases. 


• For mixed bases, quality values greater than 30 are rare.


• Good mixed bases may be assigned quality values as low as 5, because the 
probability of error with mixed bases is higher. Review mixed bases with QVs 
between 5 and 10.


Quality values
(QV) and


probability of
error (Pe)


Display
thumbnails


1. Click View Thumbnails to display results as thumbnails.


QV Pe QV Pe


1 79.0% 30 0.10%


5 32.0% 35 0.032%


10 10.0% 40 0.010%


15 3.2% 45 0.0032%


20 1.0% 50 0.0010%


25 0.32% 60 0.00010%
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2. Sort as needed. 


3. To compare signal across all samples on a 
plate, select Uniform Y Scaling. 


4. Click View Tables to close the thumbnail 
pane.


Specify re-injections


Before the run is complete, you can select a sample, then click  Re-inject.


View, print, and save (.pdf) trace quality reports


 View Trace
Reports


1. Click  View Trace 
Reports to see the available 
reports for traces and print 
the reports you want. You 
can set defaults for the 
reports in Preferences (see 
“Set sequencing 
preferences” on page 36).


2. Select the report type and 
review the content of each report. See “Report options” on page 86.
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3. Modify report settings as needed. You can specify additional report settings in 
Preferences (see “Trace Print (user preference)” on page 38, “Trace Quality 
(user preference)” on page 38, and “Trace Quality Report (user preference)” on 
page 39).


4. Double-click different elements in the report to open the Trace view and display 
the associated sample.


5. To print the report, click  Print, then preview or print.


6. To save the report electronically (.pdf), print the report and select CutePDF 
Writer as the printer.


7. Close the report.


Report options • QC – One-page bar chart that shows trace score statistics and results for each 
selected sample.


• Plate – One-page per plate for all selected samples that shows the well-location 
thumbnail raw data traces with color-coded headers that reflect Trace Score 
quality.


• Trace Score, CRL, and QV20+ – One-page bar chart that shows trace score, 
CRL, or QV20+ statistics and results for each selected sample.


• CRL Distribution – One-page bar chart that shows CRL statistics and CRL 
results distribution for all selected samples.


• Signal Strength – One-page graph that shows with average sequencing dye 
signal strength for all selected samples.
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1.


Export sequencing results


1. Filter the table of interest.


2. Select an export option: Results, Reports, 
or Traces.


3. Select the export options and the location 
for the export file, then click OK.


The file(s) are exported to the specified location with the following naming 
conventions:


• Results – export_ReportName.txt


• Reports – ReportName.* (* is the format you selected: .txt, .xls, .pdf, 
.html)


• Traces – FileName.* (* is the export format you selected: .annotation.txt, 
.phd.1, .scf, .fsta, .qual, .seq)
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Review Fragment/HID Analysis results


Access the View Fragment/HID Results screen


Access the View Fragment/HID Results screen from:


• The Monitor Run screen by clicking Review 
Results.


• The navigation pane by selecting View Sequencing 
Results.


• The Dashboard by clicking View Run Results.


Review results for
the currently
running plate


If you access the View Fragment/HID Results screen while an instrument run is in 
progress, the samples table lists results for completed injections in the current run.


Select one or more samples in the samples table to display their data in the plot view 
and sizing table view.
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Review
previously run


samples


If you access the View Fragment/HID Results screen when no run is in progress and 
no plate is linked, no samples are listed. (If the plate from the most recent run is 
linked, the results from that plate are displayed.)


To view results for samples other than those from the most recent run, click 
Import, then select the samples to review.


Note: By default, the Fragment 
Samples view is selected. If you 
are importing HID files, click 
HID Samples.


Review sample quality


1. In the samples view, click the Table Settings button, 
then specify the columns to show or hide.


2. Double-click Offscale, Pull-Up (fragment), Broad 
Peak (HID), and SQ columns to sort suspect and 
failing flags to the top of the table.


Multi-column sorting is supported (see “Sort” on page 97).


Flag/Symbols Description


Offscale 


 
 At least one data point in the analysis range has saturated the CCD camera.


Note: In the Monitor Run screen, an offscale sample is flagged with .
Spectral Pull-Up (fragment 
analysis only)


 


 At least one peak contains a pull-up peak. 


A pull-up peak is identified when the peak height of the minor peak is ≤ X% of and 
within ±Y data point of the major peak, where X and Y are values you specify. See 
Chapter 6, Manage Library Resources.


Broad Peak (HID  analysis 
only) 


 


 At least one peak exceeds the Broad Peak threshold.


Broad peaks affect Sizing Quality. See Chapter 6, Manage Library Resources.


Note: The value displayed when you place the mouse pointer over a Broad Peak 
flag is an internal value and does not reflect the peak width.


Normalization Limit


 


•  – Sample was collected with a normalization size standard, sample 
Normalization Factor is within range.


•  – Sample was collected with a normalization size standard, sample 
Normalization Factor is not within range. 


• No Data – Normalization is enabled, but Sizing Quality is .
• NO – Sample was not collected with a normalization size standard.
• N/A – Sample was not collected on a 3500 or 3500xL analyzer instrument.


For more information, see “Review normalized data” on page 90.


Note: If the Sizing Quality is , normalization is not applied, even if the 
Normalization Factor is within the normalization range.
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3. Click a flag in the samples table, or select samples in the samples table to 
display the associated data in the Plot View and Sizing Table View.


4. (Optional) Modify the sample view:


• Right-click the Size Standard field to view the size standard for a sample.


• Click Minimize and Restore to collapse and expand the 
samples table. 


Review normalized data


Normalization corrects for instrument, capillary, and injection variability. When 
specified in the primary analysis protocol, the software calculates a normalization 
factor for each sample. The normalization factor is used as a multiplier to adjust the 
peak height of the sample peaks relative to the GS600 LIZ® V2 size standard peaks.


A sample is normalized if it is collected with a normalization size standard (specified 
in the primary analysis protocol [sizecalling or QC] in the assay).


Note: If the Sizing Quality is , normalization is not applied, even if the 
Normalization Factor is within the normalization range. Ensure that you use the 
normalization size standard appropriate for your application. For more information, 
see “Normalization size standards provided” on page 171.


Sizing Quality


   


Note: If the Sizing Quality is 
, normalization is not 


applied, even if the 
Normalization Factor is within 
the normalization range.


   The Sizing Quality is in the Fail or Suspect range. Place the mouse pointer 
over a flag to display the Sizing Quality value for the sample. See Chapter 6, Manage 
Library Resources.


Flag/Symbols Description
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How
normalization is


applied


To normalize, the software:


1. Determines if the data was collected on the 3500 or 3500xL analyzer 
instrument.


2. Determines if the sample was collected with a normalization size standard 
definition file (normalization is enabled).


3. If normalization is enabled, the software calculates a Normalization Factor for 
the sample using multiple size standard fragments. The Normalization Factor is 
calculated by dividing the Normalization Target by the observed average peak 
height of the size standard fragments in the samples.


4. Compares the sample Normalization Factor to the thresholds (set in the 
instrument protocol).


5. If the calculated Normalization Factor is within the Normalization Factor range, 
multiplies the peak heights of the sample by the calculated Normalization 
Factor.


If the calculated Normalization Factor is outside the Normalization Factor 
range, multiplies the peak heights of the sample by the maximum or minimum 
Normalization Factor threshold setting (for example, if the Normalization 
Factor range is 0.3 to 3.0 and the calculated Normalization Factor is 5, the 
software applies a Normalization Factor of 3.0).


6. Indicates the normalization state of the sample in the Normalization Limit 
column in the Samples View.


Normalization
factor in


secondary
analysis


If normalization is applied in the 3500 Series Data Collection Software, the 
calculated Normalization factor is stored with the raw data and is applied to the raw 
data in the GeneMapper® ID-X  Software v4.1 and the GeneMapper® ID-X  Software 
Software v1.2 secondary analysis software. You can turn normalization off and on in 
the analysis method used in the GeneMapper® v4.1 and GeneMapper® ID-X  
Software v1.2 secondary analysis software. If normalization is not applied in the 
3500 Series Data Collection Software (either a normalization size standard was not 
used, or Sizing failed ), normalization cannot be applied in the secondary analysis 
software.


Review plots


1. Select the samples of interest in the samples table.


2. Select items from the plot toolbar to manipulate the plot as needed. Place the 
mouse pointer over a button for the description of the button. 
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IMPORTANT! If you first view a 4-dye sample, then view a 5-dye sample, you 
must manually select the fifth dye. It is not automatically selected when you 
switch to a 5-dye sample.


3. Apply scaling settings to 
plots:


Enter the range for Y 
axis and X axis, then 
click the Zoom buttons.


IMPORTANT! You must 
open Plot Settings each time you 
access the View Results screen, then 
click Zoom. Scaling settings are not 
automatically applied when you 
access this screen, or when you click 
Apply.


To apply scaling settings to all samples in the samples table, select all of the 
samples in the samples table to display them in the plot view, specify the scaling 
settings, click Zoom, then click Page Up and Page Down in the plot view to 
move through the samples.


If the  button is grayed, it indicates that the Plot 
Settings dialog is open. Click the 3500 task bar 
icon, then select Plot Settings.


4. Display multiple plots as needed: in the Plot 
Settings Display tab, select Checkerboard.


5. Click a peak to label it (to label all peaks, see “Label 
peaks” on page 93).


Zoom 1. Place the mouse pointer above the top of the plot or to the left of the plot at the 
start of the area you want to zoom, then click to turn the pointer to .


2. With the  still above the plot or to the left of the plot, 
click-drag to the end of the area you want to zoom. Do not 
drag the  inside the plot area. Doing so changes  
back to a pointer and does not zoom as expected.


Change plot
settings


Click  (Plot Settings) in the Plot View toolbar. For information on plot settings, 
click in the plot settings tabs. 
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If the  button is grayed, it indicates that the Plot Settings dialog is open. Click the 
3500 task bar icon, then select Plot Settings.


 Overlay samples 1. Select samples from the Samples View to display the plots.


2. Click  Overlay All. When  Combine Dyes is selected, the plot view 
displays one plot with all samples and all dyes. When  Separate Dyes is 
selected,  the plot view displays on plot per dye. Each dye plot contains all 
samples.


Label peaks 1. Select samples from the Samples View to display the plots.


2. Click  (Plot Settings) in the Plot View toolbar.


3. In the Plot Settings dialog box, select the Labels tab.


4. If you have already specified default labeling preferences, under Labelling 
Options:


a. Enable Show Peak Labels.


b. Click Label Peaks.


c. Click Apply.


IMPORTANT! You must open Plot Settings each time you access the View 
Results screen, then click Label Peaks. Labelling settings are not automatically 
applied when you access this screen, or when you click Apply.


If you have not specified default label settings:


a. Under Labels to Show, select the needed labels.


b. Under Labelling Options:


– Enable Show Peak Labels.


– To label all peaks with the selected labels, click Label Peaks (make 
sure All is selected).


– To label selected peaks, select the category from the Label Peaks list 
(Height, Area, Size), specify the range to label for the selected 
category (for example, if you select Height, specify the height range 
of the peaks to label), then click Label Peaks.


– Enable Retain Labels.


a. Click Save to Preferences to save these settings for future use. You can 
change preferences at any time.


b. Click Apply.
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View thumbnails Click View Thumbnails to display the traces for 
the samples selected in the samples view, and the 
dyes selected in the plot view. 


Review sizing


The Sizing Table View displays:


• For fragment samples – All dyes


• For HID samples – Size standard dye only (orange or red)


Set up the sizing
table


1. Select the samples of interest in the samples table to display plots.


2. In the sizing table, click the Table Settings button, 
then specify the columns to show or hide.


3. Filter the table as needed.


4. Double-click column headers to sort columns. 
Multi-column sorting is supported (see “Sort” on 
page 97).


5. Selecting rows in the sizing table, then click Label Selected Peaks.


Examine the size
standard plot


1. In the Plot View toolbar, deselect all dye colors except the size standard dye 
color (red or orange).


2. In the sizing table, select the size standard peaks of interest.
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3. Click Label Selected Peaks to label the size standard peaks in the Plot View.


Note: If labels are not displayed, click  (Plot Settings) in the Plot View 
toolbar, then select Show Labels in the Labels tab. Click Save to Preferences to 
retain this setting.


4. Ensure that all size standard peaks are present and correctly labeled.


 Overlay the
sizing curve


1. Click  (Plot Settings) in the Plot View toolbar.


2. Select Overlay Sizing Curve in the Display tab.


Specify re-injections


Before the run completes, select a sample with suspect or failing flags, then click 
Re-inject.


View, print, and save (.pdf) sample quality reports


1. Select the samples of interest in the samples table.


2.  Click  Reports to see the 
available reports for traces and print 
the reports you want.


3. Select the report type. Reports are 
displayed in the Sizing Table View at 
the bottom of the screen.


4. Modify report settings as needed.


5. To print the report, click  Print, then preview or print.


6. To save the report electronically (.pdf), print the report and select CutePDF 
Writer as the printer.


7. Close the report.
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Report options • Sizing – One page per selected sample that shows the quality ranges set in the 
sizecalling or QC protocol, the quality values for the sample, and the 
electropherogram for the sample. Plot zooming is not retained in the report.


• Overlay – One page for all selected samples that shows the size standard dyes 
overlaid with the size standard curves.


• Plate – One page per plate for all selected samples that shows the well-location 
thumbnail traces with color-coded headers that reflect sizing quality. Plot 
zooming is not retained in the report.


Export sizing results 


1. Set up the sizing table as described above. All rows and columns displayed in 
the sizing table are exported.


2. Click Export Results.
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More features in Review Results


Use Rename


Note: Changes to sample names are tracked only if your system includes the SAE 
module and auditing is enabled on your system.


1. In the Sample Name column, select the samples to rename, or click the Sample 
Name column header to select the entire column.


2. Click Rename.


3. In the Search field, enter the sample name to change.


4. In the Rename field, enter the new name.


5. Click Search, then click Rename.


Sort


Double-click column headers to sort. Multi-column sorting is supported:


• Double-click a column header to sort the column.


• Alt+Shift-click another column header to sort another column.


• Alt+Shift-click a third column header to sort a third column.


Numbers in the column headers reflect sort order.
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Modify sequence, fragment analysis, or HID data
To edit, modify, or further analyze sequence, fragment analysis, or HID data, import 
the sample data files into a secondary analysis software application such as:


– Sequencing – SeqScape® Software v2.7 (or later), MicroSeq® ID Analysis 
Software v2.2 (or later), Variant Reporter™ Software (v1.1 or later), and 
Sequence Analysis (SeqA) Software (v5.4 or later)


– Fragment analysis – GeneMapper® Software v4.1 (or later)


– HID – GeneMapper® ID-X Software v1.2 (or later)
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Section 1 Calibration


Spatial calibration
The 3500 Series Data Collection Software uses images collected during the spatial 
calibration to establish a relationship between the signal emitted by each capillary 
and the position where that signal falls on and is detected by the CCD camera.


When to perform a spatial calibration


Perform a spatial calibration after you:


• Remove or replace the capillary array


• Open the detector door or move the detection cell


• Move the instrument


Perform a spatial calibration


IMPORTANT! Do not open the instrument door during a spatial calibration run. 
Doing so will stop the run and require you to restart the 3500 Series Data Collection 
Software.


1. Access the Spatial Calibration screen: 
Select Maintenance, then select 
Spatial Calibration in the navigation 
pane.


Note: The screen does not display 
results unless you have previously 
performed a spatial calibration.
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2. Select No Fill, or select Fill to fill the array with polymer before starting the 
calibration. 


(Optional) Select Perform QC Checks if you want the system to check each 
capillary against the specified range for spacing and intensity. During the 
calibration, the software calculates:


3. Click Start Calibration. 


The display updates as the run progresses. 


If the average of any of the QC values exceeds the threshold, a Spatial QC 
Check error message is displayed.


2
3


4


Attribute Calculation Threshold


Average peak height • 8-cap: 6400 RFU
• 24-cap: 3000 RFU


Uniformity (peak height 
similarity)


0.2 


Capillary spacing max spacing − min spacing 2 pixels


sum of all peak heights 


number of peaks 


standard deviation


average peak height
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Evaluate the spatial calibration profile


When the run is complete:


1. Evaluate the spatial calibration profile to ensure that you see:


• One sharp peak for each capillary. Small shoulders are acceptable.


• One marker (+) at the apex of every peak. No off-apex markers.


• An even peak profile (all peaks about the same height).


2. If the results meet the criteria above, click Accept Results. 


If the results do not meet the criteria above, click Reject Results, then go to 
“Spatial calibration troubleshooting” on page 300.


Example spatial profiles


8-capillary


24-capillary


Export spatial calibration results


To export spatial calibration results:


1. Click Export.


2. Enter an export file name.


3. Select the export file type.


4. Click Save.
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The export file contains the following results:


View and print a spatial calibration report


Note: Spatial and spectral calibration reports include the date on which a capillary 
array is installed for the first time on the instrument. Install standard reports use the 
most recent install date if a capillary array was removed and re-installed on the 
instrument.


1. Click  View Spatial Calibration Report.


2. In the Report screen, click toolbar options to manipulate the report as needed. 
Place the mouse pointer over an item for a description of the item.


3. To print the report, click  Print. 


4. Close the report.


Save historical calibration reports (.pdf) for record keeping


IMPORTANT! After performing a calibration, save the calibration report 
electronically for record keeping. The software does not save historical calibration 
results. Only the most recent spatial calibration is maintained in the software.


1. Click  View Spatial Calibration Report.


2. Click  Print. 


3. In the Printer dialog box, select CutePDF Writer as the printer.


4. Specify a name and location for the report.


• Capillary Number • Spacing


• Position (pixels) • Intensity
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Spectral calibration
A spectral calibration creates a de-convolution matrix that compensates for dye 
overlap (reduces raw data from the instrument) in the 4-dye, 5-dye, 6-dye, or AnyDye 
data stored in each sample file. 


When to perform a spectral calibration


Perform a spectral calibration for each dye set/polymer type combination you will 
use:


• Sequencing dye set/polymer type 


• Fragment dye set/polymer type 


• HID dye set/polymer type


Perform a spectral calibration when you:


• Use a dye set that you have not previously calibrated


• Change the capillary array


• Change the polymer type 


• Have a service engineer perform an optical service procedure, such as 
realigning or replacing the laser or CCD camera or mirrors on the instrument


• See a decrease in spectral separation (pull-up/pull-down in peaks) in the raw or 
analyzed data


Note: If you are using the v3.1 sequencing standard or v1.1 sequencing standard and 
want to run a performance check and a spectral calibration, you can skip this process, 
and run the Sequencing Install Standard performance check. If you select Keep 
Spectral Calibration Data in the Performance Check, the software runs a spectral 
calibration for dye set E or Z during a sequencing check and allows you to save the 
spectral calibration data. For information, see “Run the sequencing install standard 
performance check” on page 119. 


Estimated run
times Standard Polymer Type Run Time (min)


Matrix standard Any ≤30


Sequencing standard POP-7™ polymer ≤40


POP-6™ polymer ≤135
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Prepare for the spectral calibration


Prepare the
instrument


1. If you have not already done so, perform a spatial calibration (see “Spatial 
calibration” on page 99).


2. In the Dashboard, check consumable status (page 29). Ensure that:


• Consumables are not expired


• Adequate injections remain for consumables


3. Ensure that the buffer levels are at the fill lines (“Check buffer fill levels” on 
page 31). 


4. Set the oven temperature, then click Start Pre-heat:


• 60 °C – POP-7™ polymer


• 50 °C – POP-6™ polymer


Pre-heat the oven and detection cell while you prepare for a run (detection cell 
temperature is set by the software). Preheating helps mitigate subtle first-run 
migration rate effects. The pre-heat function automatically turns off after 
2 hours.


Applied Biosystems recommends that you pre-heat the oven for at least 
30 minutes before you start a run if the instrument is cold.


5. Check the pump assembly for bubbles and run the Remove Bubble wizard if 
needed (see page 251).


Prepare the
standard


calibration plate


IMPORTANT! Do not use warped or damaged plates.


1. Prepare the calibration standard as described in the standard product insert. See 
Table 28 on page 259 and Table 29 on page 260 for standard part numbers.


Dye 
set Standard


E BigDye® Terminator (BDT) v1.1 Sequencing Standard


BigDye® Terminator (BDT) v1.1 Matrix Standard


Z BigDye® Terminator (BDT) v3.1 Sequencing Standard


BigDye® Terminator (BDT) v3.1 Matrix Standard


F DS-32 Matrix Standard


E5 DS-02 Matrix Standard


G5 DS-33 Matrix Standard
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2. Load the standards in injection position 1 in the spectral calibration plate:


IMPORTANT! You do not create a plate for the calibration. The software uses 
predetermined positions for the calibration. You cannot specify standard 
location on the plate. If you do not place calibration standards in the positions 
indicated, the calibration will fail.


• 96 – Supports 96-well standard reaction plate. 8-strip standard tubes are 
also supported with appropriate retainers. 


• 96-Fast Tube – Supports 96-well Fast reaction plate. 8-strip fast tubes are 
also supported with appropriate retainers


3. Briefly centrifuge the plate containing the standards.


4. Verify that each sample 
is positioned correctly 
in the bottom of its 
well.


IMPORTANT! If the 
reagents of any well 
contain bubbles or are 
not located at the 
bottom of the well, briefly centrifuge the plate, remove the plate from the 
centrifuge, and verify that each sample is positioned correctly in the bottom of 
its well.


5. Store the plate on ice until you prepare the plate assembly and load the plate in 
the instrument.


8-capillary


96-well plate


A1 through H1


24-capillary


96-well plate


A1 through H1, A2 through H2, and 
A3 through H3


24-capillary


384-well plate


Note: 384-well 
plates are not 
supported on 
8-capillary 
instruments.


Columns 1, 3, 
and 5 in rows 
A, C, E, G, I, K, 
M, O
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Prepare the plate
assembly


IMPORTANT! Prepare the plate assembly on a clean, level surface. Do not heat plates 
that are sealed with septa.


1. Align the holes in the septa 
strip with the wells of the plate, 
then firmly press downward 
onto the plate.


2. Place the sample plate into the 
plate base.


IMPORTANT! Make sure to 
use the correct plate base for 
standard plates versus 8-tube 
strips and fast plates. Using the 
wrong plate base may affect 
performance.


3. Snap the plate retainer (cover) onto the plate, septa, and plate base.


4. Verify that the holes of the plate retainer and the septa strip are aligned. If not 
aligned, re-assemble and then assemble the plate assembly.


IMPORTANT! The array tips will be damaged if the plate retainer and septa strip 
holes do not align correctly. 


Load the plate in
the instrument


1. Place the plate in the autosampler with the labels 
facing you (or the instrument door) and the 
notched corner of the plate in the notched corner 
of the autosampler. 


2. Close the instrument door to re-initialize the 
instrument.


Perform a spectral calibration


IMPORTANT! Do not change electronic signature settings during a spectral 
calibration.


IMPORTANT! If you change polymer type, spectral calibrations for the original 
polymer type are not retained.


Plate retainer


Plate with 
septa strip


Plate base
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1. Access the Spectral Calibration screen: 
Select Maintenance, then select 
Spectral Calibration in the navigation 
pane.


Note: The screen does not display 
results until you perform a spectral 
calibration. To view previous calibration 
data, click History View.


2. Select the number of wells in the spectral calibration plate and specify the plate 
location in the instrument.


Note: You do not create a plate for the calibration. The software uses 
predetermined positions for the calibration. You cannot specify standard 
location on the plate. 


2
3


4


5
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3. Select the chemistry standard and the dye set that you are running the 
calibration for.


Note: If the dye set list is empty, ensure that your instrument is configured with 
a compatible polymer type and capillary length for the selected chemistry 
standard.


IMPORTANT! To calibrate a custom dye set using AnyDye, first create the dye 
set (see “Create a new dye set” on page 168), then select the name of the custom 
dye set from the Dye Set list. The AnyDye selection in the Dye Set list contains 
default settings. It does not correspond to custom dye sets created with the 
AnyDye dye set template.


4. (Optional) Select Allow Borrowing. Selecting this option instructs the software 
to automatically replace information from failed capillaries with information 
from an adjacent passing capillary with the highest Quality value. For more 
information, see “What you see during a spectral calibration” on page 112.


5. Click Start Run. The following occurs:


• The system sets up three injections (see “What you see during a spectral 
calibration” on page 112 for information on the number of injections 
performed).


• The Capillary Run Data display updates after each injection is complete.


• The status bar updates during Run 1.


IMPORTANT! The status bar does not update during Run 2 or Run 3.


• Passing and failing capillaries are shown in green and red respectively. 
Borrowed capillaries are shown in yellow with an arrow indicating the 
adjacent capillary from which results were borrowed.


To display the result for each capillary (spectral data, Quality Value, and 
Condition Number) below the run results table, click a capillary in the table.


Note: The results displayed when you click a borrowed capillary are the passing 
results borrowed from the adjacent capillary. To determine the reason that a 
capillary fails, view the spectral calibration report. See “View and print a 
spectral calibration report” on page 116.
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For all spectral calibration injections (even capillaries that are green in the 
Overall row), evaluate the data as described in the next section.


Spectral Quality
Values and
Condition
Numbers


Spectral Quality Value


A spectral Quality Value reflects the confidence that the individual dye emission 
signals can be separated from the overall measured fluorescence signal. It is a 
measure of the consistency between the final matrix and the data from which it was 
computed. A Quality Value of 1.0 indicates high consistency, providing an ideal 
matrix with no detected pull-up/pull-down peaks.


In rare cases, a high Quality Value can be computed for a poor matrix. This can 
happen if the matrix standard contains artifacts, leading to the creation of one or 
more extra peaks. The extra peak(s) causes the true dye peak to be missed by the 
algorithm, and can lead to a higher Quality Value than would be computed with the 
correct peak. Therefore, it is important to visually inspect the spectral calibration 
profile for each capillary (see “Evaluate the spectral calibration data” on page 110).


Condition Number


A Condition Number indicates the amount of overlap between the dye peaks in the 
fluorescence emission spectra of the dyes in the dye set.


If there is no overlap in a dye set, the Condition Number is 1.0 (ideal conditions), the 
lowest possible value. The condition number increases with increasing peak overlap. 


The ranges that the software uses to determine if a capillary passes or fails are: 


Dye Set Quality Value Minimum Condition Number Maximum


AnyDye 0.8 (default) 20.0 (default)


E 0.95 5.5


E5 0.95 6.0


F 0.95 8.5


G5 0.95 13.5


J6 0.95 8.0


Z 0.95 5.5
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Evaluate the spectral calibration data


IMPORTANT! Do not accept a spectral calibration until you examine the data for all 
capillaries.


When a spectral calibration completes successfully, the Overall row displays green, 
red, or yellow results. 


For each capillary:


1. Click a capillary to display the spectral and raw data for a capillary. 


2. Check that the data meet the following criteria: 


Attribute Acceptance Criteria Example


Order of the 
peaks in the 
spectral profile 
from left to right


• 4-dye: blue-green-yellow-red


• 5-dye: blue-green-yellow-red-orange


Order of the 
peaks in the raw 
data profile from 
left to right


• Sequencing (matrix standard only):
– 4-dye: red-yellow-blue-green


• Fragment analysis/HID:
– 4-dye: red-yellow-green-blue
– 5-dye: orange-red-yellow-green-blue


Extraneous 
peaks in the raw 
data profile


None


Note: The E5 profile may include extraneous 
peaks outside the matrix peak region which 
can be ignored. 
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3. As needed, zoom on the spectral profile traces to determine if the data meet the 
criteria:


a. Place the pointer above the top of the plot or to the 
left of the plot at the start of the area you want to 
zoom, then click to turn the pointer to .


b. With the  still above the plot or to the left of the 
plot, click-drag to the end of the area you want to 
zoom. Do not drag the  inside the plot area. Doing so changes  
back to a pointer and does not zoom as expected.


You can also click zoom and fit buttons to zoom. 


4. If the data for all capillaries meet the criteria above, click Accept Results. 


5. If any capillary data does not meeting the criteria above, click Reject Results, 
then go to “Spectral calibration troubleshooting” on page 301.


Peak 
morphology in 
the spectral 
profile


• No gross overlaps, dips, or other 
irregularities


• Peaks separate and distinct


Note: The profiles of G5 (shown to the 
right), F, and J6 may not be as smooth as 
the profiles for other dye sets (shown above) 
due to the effect of variable binning (a 
feature that reduces signal variation 
between dyes of different fluorescent 
efficiencies).


Attribute Acceptance Criteria Example
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What you see during a spectral calibration


A spectral calibration automatically sets up three injections. The number of 
injections performed depends on:


• The number of capillaries that pass or fail during an injection


• Whether you select the Allow Borrowing option


Note: The first time you perform a spectral calibration (for each dye set) after 
installing a new capillary array, you may notice pull-down peaks (or mirror image 
peaks). These pull-down peaks will eventually correct themselves once the run 
completes.


Capillary
information


sharing


A spectral calibration can share capillary information:


• Between injections – If a capillary in an injection does not meet the spectral 
Quality Value and Condition Number limits shown on page 109, the software 
automatically uses the information from that capillary in a different injection.


• Within an injection – If a capillary in an injection does not meet the spectral 
Quality Value and Condition Number limits shown on page 109 and the Allow 
Borrowing option is selected, the software can also use the information from a 
capillary to the left or the right of that capillary, if the values are higher than 
those for that capillary in a different injection. 


Spectral
calibration with


Borrowing
disabled


When Borrowing is disabled, all capillaries must pass (meet the spectral Quality 
Value and Condition Number limits) for the calibration to pass.


Injection 1 • The software evaluates the Quality Value and Condition Number of all 
capillaries.


• If all capillaries pass, the calibration is complete, and injections 2 and 3 
are not performed.


• If any capillaries fail, injection 2 is performed.


Injection 2 • The software evaluates the Quality Value for each capillary across 
injections 1 and 2 and uses the information from the capillary with the 
highest Quality Value.


• If all capillaries now pass, the calibration is complete and injection 3 is not 
performed.


• If the same capillary fails in both injection 1 and 2, injection 3 is 
performed.


Injection 3 • The software evaluates the Quality Value for each capillary across 
injections 1, 2, and 3 and the information from the capillary with the 
highest Quality Value.


• If all capillaries now pass, the calibration passes.
• If the same capillary fails in injection 1, 2, or 3, the calibration fails.







Spectral calibration


113Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Spectral
calibration with


Borrowing
enabled


When Borrowing is enabled, all capillaries have to pass (meet the spectral Quality 
Value and Condition Number limits) within the borrowing limits:


• 8-capillary instruments – One adjacent-capillary borrowing event allowed


• 24-capillary instruments – Up to three adjacent-capillary borrowing events 
allowed (the number of allowed borrowing events can be decreased in 
Preferences).


Injection 1 • The software evaluates the Quality Value and Condition Number of all 
capillaries.


• If all capillaries pass, the calibration is complete, and injections 2 and 3 
are not performed.


• If any capillaries fail, the software borrows from an adjacent capillary.
• If, after borrowing, >1 or > 3 capillaries fail, injection 2 is performed.


Injection 2 • The software evaluates the quality values between adjacent capillaries in 
injection 2 and for each capillary across injections 1 and 2 and the 
information with the highest Quality Value for each capillary.


• If all capillaries pass, the calibration is complete and injection 3 is not 
performed.


• If, after borrowing, >1 or > 3 capillaries from injection 1 or 2 do not pass, 
injection 3 is performed.


Injection 3 • The software evaluates the quality values between adjacent capillaries in 
injection 3 and for each capillary across injections 1, 2, and 3, then the 
information with the highest Quality Value for each capillary.


• If all capillaries now pass, the calibration passes.
• If after borrowing, >1 or > 3 capillaries from injection 1, 2, or 3 do not 


pass, the calibration fails.
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Example spectral calibration data


Dye Set E created
from Sequencing


Standard


Dye Set Z created
from Sequencing


Standard







Spectral calibration


115Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Dye Set G5
created from


Matrix Standard
Set DS-33


Dye Set E5
created from


Matrix Standard
Set DS-02


Export spectral calibration results


To export spectral calibration results:


1. Click Export Spectral Calibration Results.
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Section 1 Calibration


2. Specify an export file name and location.


3. Click Save.


The export file contains the following results:


View and print a spectral calibration report


Note: Spatial and spectral calibration reports include the date on which a capillary 
array is installed for the first time on the instrument. Install standard reports use the 
most recent install date if a capillary array was removed and re-installed on the 
instrument.


1. Click  View Spectral Calibration Report.


2. In the Report screen, click toolbar options to manipulate the report as needed. 
Place the mouse pointer over an item for a description of the item.


3. To print the report, click  Print. 


4. Close the report.


Save historical calibration reports (.pdf) for record keeping


IMPORTANT! After performing a calibration, save the calibration report 
electronically for record keeping. The software does not save historical calibration 
results. Only the most recent spectral calibration for each dye set is maintained in the 
software.


• Capillary Number • Quality Value


• Condition Number • Peak Height


• Scan Number • Reason For Failure


• Borrowed From Capillary • Run From Injection
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1. Click  View Spectral Calibration Report.


2. Click  Print. 


3. In the Printer dialog box, select CutePDF Writer as the printer.


4. Specify a name and location for the report.


View the spectral calibration history


Select History View, then select a dye set to view the associated calibration history.
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Section 2 Performance check


The Performance check allows you to periodically self-check the instrument system 
using Applied Biosystems standard. 


Run the sequencing install standard performance check


When to perform When your instrument is installed, the service engineer runs a sequencing install 
standard performance check. 


Applied Biosystems recommends that you run the sequencing install standard 
performance check monthly to verify that the instrument meets read length 
specifications. 


The Sequencing Install Performance check has an option to include and save the 
spectral calibration. If you select this option and you accept the sequencing install 
standard results, you do not need to run the spectral calibration (described in 
“Spectral calibration” on page 103) for E and Z dye sets. You still need to run 
spectral calibrations for other dyes sets.


The performance check is application-specific. If you will run general sequencing 
applications with POP-7™ polymer and MicroSeq® ID applications with POP-6™ 
polymer, install the appropriate polymer and perform separate performance checks.


Estimated run
times


• General sequencing – 45 minutes 


• MicroSeq® ID – 2 hours


Prepare for the sequencing install standard performance check


Prepare the
instrument


1. In the Dashboard, check consumable status (“Check consumable status” on 
page 29). Ensure that:


• Consumables are not expired


• Adequate injections remain for consumables


2. Ensure that the buffer levels are at the fill lines (“Check buffer fill levels” on 
page 31). 


3. Set the oven temperature, then click Start Pre-heat:


• 60 °C – General sequencing POP-7™ polymer


• 50 °C – MicroSeq® ID POP-6™ polymer


Pre-heat the oven and detection cell while you prepare for a run (detection cell 
temperature is set by the software). Preheating helps mitigate subtle first-run 
migration rate effects. The pre-heat function automatically turns off after 
2 hours.


Applied Biosystems recommends that you pre-heat the oven for at least 
30 minutes before you start a run if the instrument is cold.
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4. Check the pump assembly for bubbles and run the Remove Bubble wizard if 
needed (see page 251).


Prepare the
installation


standard plate


IMPORTANT! Do not use warped or damaged plates.


1. Prepare the sequencing install standard as described in the product insert. See 
Table 28 on page 259 for standard part numbers.


2. Load the standards in injection position 1 in the spectral calibration plate:


IMPORTANT! You do not create a plate for the performance check. The 
software uses predetermined positions for the performance check run. You 
cannot specify standard location on the plate. If you do not place standards in 
the positions indicated, the calibration will fail.


• 96 – Supports 96-well standard reaction plate. 8-strip standard tubes are 
also supported with appropriate retainers. 


• 96-Fast Tube – Supports 96-well Fast reaction plate. 8-strip fast tubes are 
also supported with appropriate retainers.


3. Briefly centrifuge the plate containing the standards.


Application Standard


General sequencing 
(POP-7™ polymer, 50-cm capillary)


BigDye® Terminator (BDT) v3.1 Standard


MicroSeq® ID applications
(POP-6™ polymer, 50-cm capillary)


BigDye® Terminator (BDT) v1.1 Standard


8-capillary


96-well plate


A1 through H1


24-capillary


96-well plate


A1 through H1, A2 through H2, and 
A3 through H3


24-capillary


384-well plate


Note: 384-well 
plates are not 
supported on 
8-capillary 
instruments.


Columns 1, 3, 
and 5 in rows 
A, C, E, G, I, K, 
M, O







Spectral calibration


121Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


4. Verify that each sample 
is positioned correctly 
in the bottom of its 
well.


IMPORTANT! If the 
reagents of any well 
contain bubbles or are 
not located at the 
bottom of the well, briefly centrifuge the plate, remove the plate from the 
centrifuge, and verify that each sample is positioned correctly in the bottom of 
its well.


5. Store the plate on ice until you prepare the plate assembly and load the plate in 
the instrument.


Prepare the plate
assembly


IMPORTANT! Prepare the plate assembly on a clean, level surface. Do not heat plates 
that are sealed with septa.


1. Align the holes in the septa 
strip with the wells of the plate, 
then firmly press downward 
onto the plate.


2. Place the sample plate into the 
plate base. 


IMPORTANT! Make sure to 
use the correct plate base for 
standard plates versus 8-tube 
strips and fast plates. Using the 
wrong plate base may affect 
performance.


3. Snap the plate retainer (cover) onto the plate, septa, and plate base.


4. Verify that the holes of the plate retainer and the septa strip are aligned. If not 
aligned, re-assemble and then assemble the plate assembly.


IMPORTANT! The array tips will be damaged if the plate retainer and septa strip 
holes do not align correctly. 


Load the plate in
the instrument


1. Place the plate in the autosampler with the labels 
facing you (or the instrument door) and the 
notched corner of the plate in the notched corner 
of the autosampler. 


2. Close the instrument door to re-initialize the 
instrument.


Plate retainer


Plate with 
septa strip


Plate base
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Run the sequencing install standard performance check


1. Access the sequencing install standard 
screen (Figure 9 on page 122): Select 
Maintenance, then select Sequencing 
Install Standard in the navigation pane.


2. Select the chemistry type: General 
Sequencing or MicroSeq® ID.


3. Select the plate type and plate position in 
the instrument.


Note: You do not create a plate for the performance check. The software uses 
predetermined positions for the run. You cannot specify standard location on the 
plate. 


Figure 9 Sequencing Install Standard screen


2
3


4


5
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4. (Optional) If you have not already run a spectral calibration, select Keep 
Spectral Calibration Data to save the sequencing install standard run (if it 
passes) as a spectral calibration. General Sequencing with BDTv3.1 Install 
standard and POP-7™ polymer generates a Z dye set spectral calibration.


Note: he spectral calibration record will only be saved if Keep Spectral 
Calibration Data option is checked on the screen. If you decide to uncheck the 
option, create a separate spectral calibration from the Maintenance menu. 


• MicroSeq® with BDTv1.1 Install Standard and POP-6™ polymer generates 
an E dye set spectral calibration.


5. Click Start Run. 


IMPORTANT! Do not accept a sequencing installation standard run until you 
examine the data.







124 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Section 2 Performance check


What you see during a run


The system performs one run, then evaluates:


• Spectral data, if you specified to keep spectral data


• Sequence data


The Capillary Run Data display (Figure 10 on page 124) updates after the run is 
complete:


• The spectral calibration status is displayed in the first row of the run results 
table. Passing and failing capillaries in the performance run are shown in green 
and red respectively for the CRL criteria. Borrowed capillaries (spectral only) 
are shown in yellow with an arrow indicating the adjacent capillary from which 
results were borrowed. The spectral result for each capillary is displayed below 
the run results table.


Note: Clicking a borrowed capillary displays borrowed, not failed, data. For 
information on why a capillary failed, look in the Sequencing Install Standard 
Detail Report.


• The sequencing install standard status is displayed in the third row of the run 
results table (CRL Pass/Fail).


• The Quality Value and Condition Number for each capillary is displayed below 
the table. 


Figure 10 Sequencing install standard – capillary run data 
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How the software determines passing and failing capillaries for the spectral 
calibration


The software evaluates the Quality Value and Condition Number for each capillary 
(for more information, see “Spectral Quality Values and Condition Numbers” on 
page 109).


Borrowing is automatically enabled: 1 borrowing event is allowed for 8-capillary 
instruments, up to 3 borrowing events for 24-capillary instruments. For more 
information, see “Capillary information sharing” on page 112. The number of 
borrowing events can be decreased – see “User preferences” on page 34.


Thresholds used by the software for pass/fail are:


How the software determines passing and failing capillaries for the 
sequencing performance check


The software calculates the Contiguous Read Length for each capillary. Capillaries 
that are below the threshold fail. The remaining results that the software displays are 
for information only.


Dye Set Quality Value Minimum Condition Number 
Maximum


E 0.95 5.5


Z 0.95 5.5


Result Description


Contiguous Read 
Length (CRL) 


The longest uninterrupted segment of bases with an average Quality Value (QV) ≥ 20. 


In addition to evaluating the QV of a base call, the software considers the QV of adjacent 
bases within a ± 20-bp moving average to determine a contiguous read length based on 
quality values: the software starts from the 5' end and calculates the average QV across a 
moving window size of 20, sliding 1 bp at a time, to the 3' end. The resulting longest 
contiguous segment is determined as the CRL.


CRL Pass/Fail • General sequencing – Capillaries with a CRL ≤ 500 bp fail.
• MicroSeq® ID – Capillaries with a CRL ≤ 600 bp fail.


For information only – Based on alignment of the base-called sample sequence with the known reference of the 
sequencing install standard


CRL Basepair 
Accuracy


CRL accuracy is determined by base-pair comparison between the base-called sample and 
the known reference sequence for the install standard within the contiguous read length 
region calculated (as described in the CRL definition above). 


Read Length The length of read (in bases) at which base calling accuracy is ≥98.5%.


The read length value for this information is derived from basecall-accuracy, not from quality 
value.


Basepair Accuracy 
(Read Length 
Accuracy)


Basepair Accuracy is determined by base-pair comparison between the sample and the 
known reference sequence for the install standard in the read length range (see the Scoring 
settings at the top of the screen for read length range) with ≥98.5% accuracy in the called 
sequence when compared to the reference sequence).


CRL Median and SD Median and standard deviation for all capillaries.
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Evaluate sequencing install standard data


When a sequencing install standard run completes successfully, the CRL Pass/Fail 
row displays green or red results. 


For each capillary:


1. Click a capillary to display the spectral and raw data profiles for a capillary. 


2. Check that the data meet the following criteria:


3. (Optional) Review the CRL accuracy to determine discrepancies from the 
reference sequence:


• General sequencing: 40 to 539 bp


• MicroSeq® ID: 20 to 619 bp


If you observe large discrepancies (for example, 5 to 10 contiguous miscalled 
bases in the middle of a sequence), review the data. If you see a raw data peak 
larger than the adjacent peaks with baseline pull-up in all 4-dye color channels, 
it may indicate the presence of a bubble. Check the pump, run the Remove 
Bubbles wizard (see “Remove bubbles from the polymer pump” on page 251), 
then repeat the run as needed.


4. If the data for all capillaries meet the criteria above, click Accept Results. 


5. If the data for the required number of capillaries do not meet the criteria above 
(7 capillaries for 8-capillary instruments, 21 capillaries for 24-capillary 
instruments):


a. (Optional) If you want to generate a report for the failed calibration, click 
 View Summary Report or  View Detail Report before you click 


Reject Results. To save the report electronically, select CutePDF as the 
printer.


Attribute Acceptance Criteria Example


Order of the peaks in the 
spectral profile (intensity vs 
pixel) from left to right


4-dye: blue-green-yellow-red


Extraneous peaks in the raw 
data profile (intensity vs scan)


None


Note: The E5 profile may include 
extraneous peaks outside the matrix peak 
region, which can be ignored. 


E5:


Peak morphology in the spectral 
profile (intensity vs pixel)


• No gross overlaps, dips, or other 
irregularities


• Peaks separate and distinct
• Peak apexes are separate and distinct 


(the tails will overlap)
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b. Click Reject Results. For troubleshooting information, see “Sequencing 
install standard troubleshooting” on page 302.


IMPORTANT! If you reject results, the spectral calibration is not saved.


Example sequencing install standard results


View previously run sequencing install standards


Select History View, then select an install standard to view the associated calibration 
information.


View and print a sequencing install standard report


IMPORTANT! Ensure that all dyes are selected before viewing the report. The report 
may contain incomplete data if all dyes are not selected.


Note the following:


• Install standard reports include the most recent install date if a capillary array 
was removed, then re-installed on the instrument. Spatial and spectral 
calibration reports include the date on which a capillary array is installed on the 
instrument for the first time.
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• The sorting in the Install Standard screen is not applied to the report.


• You can generate a report for a failed installation standard run before you click 
Reject Results. 


1. Click  View Summary Report or  View Detail Report.


2. In the Report screen, click toolbar options to manipulate the report as needed. 
Place the mouse pointer over an item for a description of the item.


3. To print the report, click  Print. 


4. To save the report electronically (.pdf), print the report and select CutePDF 
Writer as the printer.


5. Close the report.


Save historical performance check reports (.pdf) for record keeping


IMPORTANT! After performing a performance check, save the performance check 
report electronically for record keeping. The software does not save historical 
calibration results. Only the most recent spectral calibration for each dye set is 
maintained in the software.


1. Click  View Summary Report or  View Detail Report.


2. Click  Print. 


3. In the Printer dialog box, select CutePDF Writer as the printer.


4. Specify a name and location for the report.
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Run the fragment analysis or HID Install standard 
performance check


When to perform


When your instrument is installed, the service engineer runs a fragment analysis or 
HID install standard install performance check. 


Applied Biosystems recommends that you run the fragment or HID install standard 
performance check monthly to verify that the instrument conforms to fragment 
analysis sizing precision, sizing range, and peak height specifications. 


IMPORTANT! The performance check is application-specific. If you change polymer 
and capillary length, you must perform a new performance check. 


Estimated run
time


30 minutes 


Prepare for the fragment or HID install standard performance check


Prepare the
instrument


1. If you have not already done so, perform a spatial calibration (see “Spatial 
calibration” on page 99).


2. In the Dashboard, check consumable status (page 29). Ensure that:


• Consumables are not expired


• Adequate injections remain for consumables


3. Ensure that the fluid levels are at the fill lines (“Check buffer fill levels” on 
page 31). 


4. Set the oven temperature to 60 °C, then click Start Pre-heat.


Pre-heat the oven and detection cell while you prepare for a run (detection cell 
temperature is set by the software). Preheating helps mitigate subtle first-run 
migration rate effects. The pre-heat function automatically turns off after 
2 hours.


Applied Biosystems recommends that you pre-heat the oven for at least 
30 minutes before you start a run if the instrument is cold.


5. Check the pump assembly for bubbles and run the Remove Bubble wizard if 
needed (see page 251).


Prepare the
installation


standard plate


IMPORTANT! Do not use warped or damaged plates.
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1. Prepare the installation standard as described in the product insert. See Table 29 
on page 260 for standard part numbers.


2. Load the standards in injection position 1 in the plate:


IMPORTANT! You do not create a plate for the performance check. The 
software uses predetermined positions for the performance check run. You 
cannot specify standard location on the plate. If you do not place standards in 
the positions indicated, the calibration will fail.


3. Briefly centrifuge the plate containing the standards.


4. Verify that each sample 
is positioned correctly 
in the bottom of its 
well.


IMPORTANT! If the 
reagents of any well 
contain bubbles or are 
not located at the 
bottom of the well, briefly centrifuge the plate, remove the plate from the 
centrifuge, and verify that each sample is positioned correctly in the bottom of 
its well.


Application Installation Standard


Fragment analysis
(G5 dye set, POP-7™ polymer, 50 cm 
capillary)


GeneScan™ Installation Standard DS-33 


HID 
(G5 dye set, POP-4™ polymer, 36 cm 
capillary)


AmpFlSTR® Identifiler® Allelic Ladder 


8-capillary


96-well plate


A1 through H1


24-capillary


96-well plate


A1 through H1, A2 through H2, and 
A3 through H3


24-capillary


384-well plate


Note: 384-well 
plates are not 
supported on 
8-capillary 
instruments.


Columns 1, 3, 
and 5 in rows 
A, C, E, G, I, K, 
M, O
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5. Store the plate on ice until you prepare the plate assembly and load the plate in 
the instrument.


Prepare the plate
assembly


IMPORTANT! Prepare the plate assembly on a clean, level surface. Do not heat plates 
that are sealed with septa.


1. Align the holes in the septa strip with the wells of the plate, then firmly press 
downward onto the plate.


2. Align the holes in the septa 
strip with the wells of the plate, 
then firmly press downward 
onto the plate.


3. Place the sample plate into the 
plate base. 


IMPORTANT! Make sure to 
use the correct plate base for 
standard plates versus 8-tube 
strips and fast plates. Using the 
wrong plate base may affect 
performance.


4. Snap the plate retainer (cover) onto the plate, septa, and plate base.


5. Verify that the holes of the plate retainer and the septa strip are aligned. If not 
aligned, re-assemble and then assemble the plate assembly.


IMPORTANT! The array tips will be damaged if the plate retainer and septa strip 
holes do not align correctly. 


Load the plate in
the instrument


1. Place the plate in the autosampler with the labels 
facing you (or the instrument door) and the 
notched corner of the plate in the notched corner 
of the autosampler. 


2. Close the instrument door to re-initialize the 
instrument.


Plate retainer


Plate with 
septa strip


Plate base
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Run the fragment analysis or HID install standard performance check


1. Access the Fragment Install Standard or 
the HID install standard screen: Select 
Maintenance, then select Fragment 
Install Standard or HID Install 
Standard in the navigation pane.


2. Select the plate type and plate position in 
the instrument.


Note: You do not create a plate for the 
performance check. The software uses 
predetermined positions for the run. You 
cannot specify standard location on the 
plate. 


3. Click Start Run.
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What you see during a run


The system performs one run and indicates the number of observed allele and size 
standard peaks.


The Capillary Run Data display updates after the run is complete. The number of 
observed size standard and allele peaks is shown. Results for each allele are shown at 
the bottom of the screen in the Run Information table.


Note: The example shown below is for the HID install standard.


Number of peaks
per capillary


Plot and allele
size/height


information for the
selected capillary


Allele results for all
capillaries
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How the software determines passing and failing capillaries for the 
fragment/HID performance check


The software evaluates peaks in the data for each capillary. To be identified as a 
possible allele, peaks must be within the following ranges (nominal allele size, or 
reference bin size, is hard-coded):


• All markers except THO1: ± 0.7 bp of nominal size for the allele


• THO1: ± 0.5 bp of nominal size for the allele


For all peaks that are within the nominal size range, the software calculates the 
Average Peak Height and the Sizing Precision. Peaks that meet the thresholds below 
pass. 


Evaluate fragment/HID install standard data


1. Examine the number of size standard and allele peaks found for each capillary.  


Note: The number of expected peaks shown below is for the HID install 
standard.


Result Description Threshold


Avg Peak Height Average of peak heights for observed allele peaks of the 
included capillaries.


• Fragment: > 175 RFU
• HID: > 400 RFU


Sizing Precision Standard deviation of the observed allele fragment 
sizes.


≤0.15 for expected alleles


Pass/Fail Alleles with a sizing precision and average peak height that do not meet thresholds fail.


Note: Review the data for failed alleles as described below.


Result Description


For information only


Nominal Size Expected allele fragment peak size (bp).


Mean Average fragment size for the observed allele peaks.


Peak Height % > Min Percentage of observed allele peaks with a peak height above the minimum threshold.


Sizing Accuracy Difference between the allele size and the mean allele size.


Expected


Observed
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2. If the expected number of alleles and size standard peaks are found, click 
Accept Results. 


If the expected number of alleles and size standard peaks are not found, 
troubleshoot as described below.


Troubleshoot 1. Click a capillary 
with fewer than the 
expected number of 
peaks to display 
detailed information 
for each allele in the 
table below the plot. 


2. Double-click the 
Size column to sort 
results and identify 
the alleles that were 
not found. 


A “0” Size value 
indicates that an 
allele falls outside 
the expected size 
window (Nominal 
Size ± 0.7 bp or ± 0.5 for THO1).


3. Troubleshoot failing data:


a. Analyze the install standard data files in your secondary analysis software 
(GeneMapper® Software v4.1 or later; GeneMapper® ID-X Software 
Software v1.2 or later using Identifiler® kit panels and bins).


b. Evaluate the failed data and examine the alleles not found by the 3500 
Series Data Collection Software.


c. If the alleles are properly called in the secondary analysis software, you 
can:


– Deselect the Include checkmark for a capillary.


– Click Recalculate.


– Accept the install standard results.


Note: The GeneMapper® ID-X Software may identify alleles not identified 
by the 3500 Series Data Collection Software because of the bin-offsetting 
feature (which uses the observed alleles in the allelic ladder samples to 
adjust the reference bin locations for samples).


If the alleles are not properly called:
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– (Optional) Click  View Detail Report to save a record of the failed 
run. To save the report electronically (.pdf), print the report and select 
CutePDF Writer as the printer. For more information, see “Save 
historical performance check reports (.pdf) for record keeping” on 
page 138.


– Click Reject Results.


– Rerun the install standard to determine if the problem may be caused 
by sample preparation, a poor injection, a capillary issue, or a system 
problem (which may require instrument service). For more 
information, see “Fragment/HID install standard troubleshooting” on 
page 303.


Example fragment install standard results


Example HID install standard results


View previously run install standards


Select History View, then select an install standard to view the associated calibration 
information.


View and print a fragment or HID install standard detail report


IMPORTANT! Ensure that all dyes are selected before viewing the report. The report 
will contain incomplete data if all dyes are not selected.


Note the following:
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• Install standard reports include the most recent install date if a capillary array 
was removed, then re-installed on the instrument. Spatial and spectral 
calibration reports include the date on which a capillary array is installed on the 
instrument for the first time.


• The sorting in the Install Standard screen is not applied to the report.


• To generate a report for a failed installation standard run, you must do so before 
you click Reject Results. 


1. Click  View Detail Report.


2. In the Report screen, click toolbar options to manipulate the report as needed. 
Place the mouse pointer over an item for a description of the item.


3. To print the report, click  Print. 


4. Close the report.


Save historical performance check reports (.pdf) for record keeping


IMPORTANT! After performing a performance check, save the performance check 
report electronically for record keeping. The software does not save historical 
calibration results. Only the most recent spectral calibration for each dye set is 
maintained in the software.


1. Click  View Detail Report.


2. Click  Print. 


3. In the Printer dialog box, select CutePDF Writer as the printer.


4. Specify a name and location for the report.
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6Manage Library Resources


Overview of libraries
The Library workflow contains the screens where you manage assays, protocols, and 
other items that you use to acquire and process data.


The Library workflow contains:


• Items that you select when you set up a run: 


– Plates


– Assays


– Optional filename conventions


– Optional results groups


• Items that you select when you create an assay:


– Instrument protocols


– Primary analysis protocols – Basecalling (sequencing), sizecalling 
(fragment analysis), QC (HID analysis)


– Optional secondary analysis protocols – Sequencing analysis, fragment 
analysis, and HID analysis


• Items you select when you create instrument sizecalling and QC protocols:


– Dye sets 


– Size standards


Factory-provided,
template, and
locked items


The 3500 Series Data Collection Software libraries include factory-provided items 
that are optimized for different applications (for example, instrument protocols with 
specific run modules and primary analysis protocols with specific settings). You can 
use the factory-provided items directly. If the factory-provided items do not suit your 
needs, you can modify the factory-provided items, or create new items.


Entries in the library may be flagged with the following symbols:


•  Factory-provided. Cannot be edited or deleted.


•  Template.


•  Locked. If your system includes the SAE module, can be unlocked and 
modified only by the user who created it, the administrator, or another user with 
unlock permissions. For information, see Chapter 7, “Use Security, Audit, and 
E-Sig Functions (SAE Module)” on page 197.
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General library procedures


Access libraries


Select Library in the menu bar to access the Library 
workflow.


The Library workflow contains the screens where you 
manage assays, protocols, and other items that you use 
to acquire and process data.


The Library workflow contains:


• Items that you select when you set up for a run: 
plates, assays, filename conventions, and results 
groups


• Items that you select when you create an assay:


– Instrument protocols


– Primary analysis protocols – Basecalling 
(sequencing), sizecalling (fragment analysis), 
QC (HID analysis)


– Optional secondary analysis protocols – 
Sequencing analysis, fragment analysis, and HID analysis


• Items you select when you create instrument, sizecalling, and QC protocols:


– Dye sets 


– Size standards


You can click Main Workflow, or select Dashboard or any other menu item at any 
time to advance from the Library workflow.


Create a new entry from a factory-provided, template, or locked entry


IMPORTANT! Auditing of an item depends on whether it is created directly from the 
library or from within another item (for example, you can create an assay directly 
from the library, or within a plate in the Assign Plate Contents screen). For more 
information on auditing, see “Review the object audit history” on page 210.


1. Select the factory-provided entry in the library.


2. Click  Duplicate. The software creates a “Copy of ” the item you duplicated.


3. Select the “Copy of ” item, then click  Edit.


4. Enter a name for the item.


5. Modify parameters as needed (see the appropriate section for information).
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6. Click Save.


Delete a library entry


IMPORTANT! Auditing of an item depends on whether it is deleted directly from the 
library or from within another item (for example, you can delete an assay directly 
from the library, or within a plate in the Assign Plate Contents screen). For more 
information on auditing, see “Review the object audit history” on page 210.


Note: You cannot delete  factory-provided items.


Select an item, then click  Delete.


Deleting a library entry does not affect existing items that contain the entry. (When 
you select an item to include in a higher-level item, a copy of that item is included in 
the higher-level item. For example, when you select an instrument protocol to include 
in an assay, a copy of the instrument protocol is included in the assay. If you delete 
the instrument protocol, the copy of the instrument protocol in the assay remains 
intact.)


For information on how deleted items are tracked in auditing, see “Audit action” on 
page 210.


Edit a library entry


IMPORTANT! Auditing of an item depends on whether it is edited directly from the 
library or from within another item (for example, you can edit an assay directly from 
the library, or within a plate in the Assign Plate Contents screen). For more 
information on auditing, see “Review the object audit history” on page 210.


1. Select an item, then click  Edit.


2. Modify parameters as needed.


3. Click Save.


Import and export a library entry


You can import and export .xml files for use with other 3500 or 3500xL analyzer 
instruments:


• Import – Click  Import, then select the .xml file to import. If any items in 
the import file exist in the library, the software displays a message and gives you 
the option to replace or skip the item.


• Export – Select one or more entries, then click  Export, then specify a 
location for the export file.


To select multiple entries, Shift-click to select contiguous entries, Ctrl-click to 
select non-contiguous entries.
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View audit and e-signature histories for library entries


Note: An administrator can also view audit and e-signature histories in the SAE 
module. For information, see Chapter 7, “Use Security, Audit, and E-Sig Functions 
(SAE Module)” on page 197.


To view the audit or e-signature history for a library entry:


1. Select the item in the library.


2. Click  View Audit History or  View E-Signature History (active only if 
the selected item is enabled for e-sig).


Note: Factory-provided items do not list creation date in the audit history. If you 
duplicate a factory-provided item, the new item contains an audit history that 
starts with the duplication date listed as the creation date.


3. For more information, see “Display audit histories” on page 209.


Sort, filter, and search library entries


Sort Double-click column headers to sort. Multi-column sorting is supported:


• Double-click a column header to sort the column.


• Alt+Shift-click another column header to sort another column.


• Alt+Shift-click a third column header to sort a third column.


Numbers in the column headers reflect sort order.


Filter You can select an application type from the Filter list 
to display only plates for the selected application.


Search In each library, you can select a category to search, 
then enter the text to search for. The list of categories 
corresponds to the column headers in each library.


Click Go to search. Click Clear to remove the search 
criteria.
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Customize a library table


Click the Table 
Settings button, then 
specify the columns to 
show or hide.


Click:


• Apply – To use 
the settings for 
this session only.


• Save to 
Preferences – To 
save for future use by all users. If your system includes the SAE module, 
preferences are saved for the logged-in user. 


• Restore Defaults – To restore factory default settings.


Plates library
The Plates library contains all plates that have been saved in the software (plates that 
have been run and plates that have not yet been run).


Plate overview


Plate definition A plate associates sample attributes (sample information and analysis information) 
with a well position. A plate defines how samples are analyzed during capillary 
electrophoresis and how sample files are named and stored after analysis.


When you create a plate, you specify:


• Plate type (sequencing, fragment, mixed, or HID)


• Number of wells, capillary length, and polymer type


When you set up a plate for a run, you add assays, optional file name conventions, 
and optional results groups to wells in the plate. If you add these items from the 
library, a copy of the items is added to the plate, and can be modified independently 
from the original items stored in the library. For information on how changes are 
tracked if auditing is enabled, see “Audit action” on page 210.


Plate templates The Plates library includes templates that are optimized for different applications (for 
example, plates defined with the appropriate polymer and capillary length) that you 
can use to create new plates. 
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Create a new plate 


1. Access the Plates library.


2. Click Create.


The software switches to the Main 
workflow and displays the Define 
Plate Properties screen (Figure 11 
on page 145).


Note: You can also access the 
Define Plate Properties screen from 
the Dashboard and the Assign Plate 
Properties screen.


3. To create a new plate, specify settings 
(Table 6 on page 145).


To create a new plate based on an 
existing plate, click  New Plate, 
then select an option. Select a plate, 
click Open, then specify settings.


For information on other Create New Plate options, see:


• “Create a plate from a template” on page 43.


• “Create a plate for importing” on page 73 (for the Create New Plate from a 
Standard Format File option)


4. Select a Save option.
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Figure 11 Define Plate Properties


Table 6 Define Plate Properties


Setting Description


Plate Details


Name Plate name. Names must be unique.


Number of Wells • 96 well – For standard 96-well plates
– 96–Supports 96-well standard reaction plate. 8-strip standard 


tubes are also supported with appropriate retainers. 
• 96 Fast tube – For Fast 96-well plates and 8-strip tubes


– 96-Fast Tube– Supports 96-well Fast reaction plate. 8-strip fast 
tubes are also supported with appropriate retainers.


• 384 well – 384-well plates


Plate Type • Sequencing
• Fragment analysis
• Mixed (Seq + Frag)
• HID


Capillary Length and Polymer Capillary length and polymer type with which the plate will be used


Owner, Barcode, Description (optional) Optional text entries


You can use these entries to search for plates in the Plates library and in 
run logs (Tools View Logs).
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Secondary Analysis 


Note: The secondary analysis protocol settings you specify in an assay must match the auto-analysis settings for the 
plate. For more information, see:


• “Sequencing analysis protocols library (secondary analysis)” on page 189
• “MicroSeq® ID protocols library (secondary analysis)” on page 191
• “Fragment analysis protocols library (secondary analysis)” on page 193
• “HID analysis protocols library (secondary analysis)” on page 195


Perform Auto-Analysis Enables the plate for use with auto-analysis with a supported secondary 
software


Software Type Supported secondary software


Software Location Computer on which the supported secondary software is installed


Username User name and password required by the secondary analysis software


Password


Auto-Analysis is performed
(fragment/HID only)


Determines when data is sent to the secondary analysis software:


• Only when the results group is complete
• When every injection completes


Table 6 Define Plate Properties (continued)


Setting Description
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Assays library


Assay overview


An assay contains the instrument protocol (dye set and run configuration) and 
primary analysis protocol needed to collect data and basecall or sizecall a sample. 
Assays, File Name Conventions, and Results Groups may already be listed in the 
plate template when you create a plate from a template. 


Note: If no assay is listed, add at least one assay. 


An assay contains:


• One or more instrument protocols appropriate for the sample type/dye set for 
which the assay will be used


• A primary analysis protocol that depends on your application:


– Sequencing – Basecalling protocol


– Fragment – Sizecalling protocol


– HID – QC protocol


• (Optional) A secondary analysis protocol that depends on your application:


– Sequencing – SeqScape® Software v2.7 or later) or MicroSeq® ID 
Analysis Software v2.2 (or later)


– Fragment analysis – GeneMapper® Software v4.1 (or later)


– HID – GeneMapper® ID-X Software ID-X Software v1.2 (or later)


Assays are required by all application types. You must assign an assay to all named 
sample wells on a plate before you can link a plate and run it.


When you create an assay, you add one or more instrument protocols and a primary 
analysis protocol. If you add these items from the library, a copy of the items is added 
to the assay, and can be modified independently from the original items stored in the 
library. For information on how changes are tracked if auditing is enabled, see “Audit 
action” on page 210.
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Create a new assay


If factory-provided assays do not suit your needs, you can create new assays: 


1. Access the Assays library.


2. Click Create.


Note: You can also create an 
assay from the Assign Plate 
Contents screen.


3. In the Create New Assays dialog box, select an application type: Sequencing, 
Fragment, or HID. The screen changes depending on the application type you 
select (Figure 12 on page 149 shows the sequencing screen).


4. Specify settings (see Table 7 on page 149).


5. Save the assay:


• If you are creating the assay from the Library, click Save.


• If you are creating the assay from the Assign Plate Contents screen, click 
Apply to Plate or Save to Library. 
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Figure 12 Create New Assay – sequencing – the highlighted area changes 
based on the Application Type


Table 7 Assay settings


Setting Description


Assay Name Name of the assay. Names must be unique.


Locked When enabled, allows the entry to be unlocked and modified only by the user who created 
it, the administrator, or another user with unlock permissions. Useful when your system 
includes the SAE module (described in Chapter 7, “Use Security, Audit, and E-Sig 
Functions (SAE Module)” on page 197.


Color Color code for the assay when it is 
displayed in the Assign Plate Contents 
screen (if Assay Color is selected for Show 
In Wells).


Application Type • Sequencing
• Fragment analysis
• HID
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Do you wish to assign 
multiple instrument 
protocols to this assay?


When you select 
Yes, allows you to 
select or create 
additional 
instrument 
protocols for the 
assay. The software 
creates one 
injection for each 
instrument protocol 
specified in an 
assay.


Instrument Protocol Instrument protocol for data collection.


For information, see “Instrument protocol library” on page 165.


Sequencing


• Basecalling Protocol Protocol for primary analysis (basecalling and trimming) and quality determination.


For information, see “Basecalling protocols library (primary analysis – sequencing)” on 
page 174.


• SeqScape software 
/MicroSeq® software 
D Protocols


Optional protocol for secondary analysis (auto-analysis).


For information, see:


• “Sequencing analysis protocols library (secondary analysis)” on page 189.
• “MicroSeq® ID protocols library (secondary analysis)” on page 191.


Fragment


• Sizecalling Protocol Protocol for primary analysis (peak detection and sizing) and quality determination.


For information, see “Sizecalling protocols library (primary analysis – fragment)” on 
page 179.


• GeneMapper® 
software Protocol


Optional protocol for secondary analysis (auto-analysis).


For information, see “Fragment analysis protocols library (secondary analysis)” on 
page 193.


HID


• QC Protocol Protocol for primary analysis (peak detection and sizing) and quality determination.


For information, see “QC protocols library (primary analysis – HID)” on page 184.


• GeneMapper® ID-X 
Protocol


Optional protocol for secondary analysis (auto-analysis).


For information, see “HID analysis protocols library (secondary analysis)” on page 195.


Table 7 Assay settings (continued)


Setting Description
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File name conventions library


File name convention overview


A File Name Convention (FNC) specifies the naming convention for sample data 
files. It is an optional component in a plate.


If you do not specify a file name convention, data files are named in this format:


<sample name>_<well>


The file extension is determined by the application you run:


• Sequencing – .ab1 (you can also set Preferences to export additional file 
formats. See “Set sequencing preferences” on page 36.)


• Fragment analysis – .fsa


• HID – .hid


Note: The file location specified in a file name convention is used only if a results 
group is not specified for a well.


When you set up a plate for a run, you can optionally add file name conventions to 
the plate. If you add this item from the library, a copy of the item is added to the 
plate, and can be modified independently from the original item stored in the library. 
For information on how changes are tracked if auditing is enabled, see “Audit action” 
on page 210.


Create a new file name convention


If factory-provided file name conventions do not suit your needs, you can create new 
file name conventions: 


1. Access the File Name 
Conventions library.


2. Click Create.


Note: You can also create a file 
name convention from the Assign 
Plate Contents screen.
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3. In the Create New File Name Conventions dialog box (Figure 13 on page 153), 
select attributes and delimeters (see Table 8 on page 153). 


As you select attributes, the software displays a preview of the file name.


4. To add delimiters between items in the Selected Attributes list:


a. Ctrl-click or Shift-click to select two or more attributes.


b. Select a delimiter.


c. Select the Add between attributes check box.


d. Click Add.


5. Save the file name convention:


• If you are creating the file name convention from the Library, click Save.


• If you are creating the assay from the Assign Plate Contents screen, click 
Apply to Plate or Save to Library.
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Figure 13 Create New File Name Convention


Table 8 File name conventions settings


Setting Description


Name Name of the file name convention. Names must be unique.


Locked When enabled, allows the entry to be unlocked and modified only by the user who created 
it, the administrator, or another user with unlock permissions. Useful when your system 
includes the SAE module (described in Chapter 7, “Use Security, Audit, and E-Sig 
Functions (SAE Module)” on page 197.
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Color Color code for the file name convention 
when it is displayed in the Assign Plate 
Contents screen (if File Name Convention 
Color is selected for Show In Wells).


Preview of name Interactively displays the attributes you select.


Available attributes • Amplicon Name (from Customize 
Sample Info in sequencing assays)


• Analysis Protocol Name – (primary 
analysis protocol)


• Assay Name
• Capillary Number
• Custom Text fields (up to 3)
• Date of Run
• Injection Number
• Instrument Name
• Instrument Protocol
• Owner Name (plate owner)
• Plate Name


• Polymer Type
• run name
• Sample Type
• Specimen Name (from Customize Sample 


Info in sequencing assays)
• Time of Run (run start time)
• Unique Time Stamp Integer – (numeric string 


in milliseconds that does not correspond to 
the current time)


• User-defined Fields (up to 5; specified in 
Assign Plate Contents, see page 48)


• User Name (available only when security is 
enabled in the SAE module)


• Well Position


IMPORTANT! The maximum allowed length of a file name, including the path, is 
240 characters. The software warns you if your selections will possibly exceed the 
maximum, but allows you to save the file name convention. However, you will see a 
pre-check validation error when you start a run if the file name will exceed 240 characters.


Delimiters Symbols you can include in the file name: Dash (-), Dot (.), Underscore (_), Plus (+), Dollar 
($).


Custom text Text to display for the custom text attribute fields.


File location The file location in the file name convention is used only if no results group is specified for a 
well.f


The Results Group file location overrides the File Name Convention file location.


Table 8 File name conventions settings (continued)


Setting Description
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Result group library


Results group overview


A Results Group is used to name, sort, and customize the folders in which sample 
data files are stored. It is an optional component in a plate.


Note: The file location specified in a results group overrides the file location in the 
file name convention specified for a well.


When you set up a plate for a run, you can optionally add results groups to wells in 
the plate. If you add this item from the library, a copy of the item is added to the 
plate, and can be modified independently from the original item stored in the library. 
For information on how changes are tracked if auditing is enabled, see “Audit action” 
on page 210.


Allelic ladder
location (HID


analysis)


To accurately genotype samples, the GeneMapper® ID-X Software requires at least 
one allelic ladder sample per run folder. (Multiple allelic ladder samples in a single 
run folder can also be used for analysis.)


Applied Biosystems recommends that you run one allelic ladder for 24 a set of 
samples:


• 8-capillary instruments – One allelic ladder per 3 injections


• 24-capillary instruments – One allelic ladder per 1 injection


Note: Run HID validation studies to determine the required number of allelic 
ladders for your application.


See “Results group example 2: store one allelic ladder per run folder (8-capillary 
instruments)” on page 161 for a results group example that places three injections in 
each run folder for 8-capillary instruments.
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Create a new results group


If the factory-provided results groups do not suit your needs, you can create new 
results groups: 


1. Access the Results Groups 
library.


2. Click Create.


Note: You can also create a 
results group from the Assign 
Plate Contents screen.


3. In the Create Results group dialog box (Figure 14 on page 158), select attributes 
and delimeters (see Table 9 on page 158). 


As you select attributes, the software displays a preview of the results group 
name.
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4. To add delimiters between items in the Selected Attributes list:


a. Ctrl-click or Shift-click to select two or more attributes.


b. Select a delimiter.


c. Select the Add between attributes check box.


d. Click Add.


5. Save the results group:


• If you are creating the results group from the Library, click Save.


• If you are creating the results group from the Assign Plate Contents screen, 
click Apply to Plate or Save to Library.


The Results Group file location overrides the File Name Convention file location.
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Figure 14 Create New Results Group


Table 9 Results group settings


Setting Description


Name Name of the results group. Names must be unique.


The Results Group Name is a required attribute, you cannot remove this attribute from the 
Selected Attribute list.


Locked When enabled, allows the entry to be unlocked and modified only by the user who created 
it, the administrator, or another user with unlock permissions. Useful when your system 
includes the SAE module (described in Chapter 7, “Use Security, Audit, and E-Sig 
Functions (SAE Module)” on page 197.
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Color Color code for the results group when it 
is displayed in the Assign Plate 
Contents screen (if Results Group Color 
is selected for Show In Wells).


Preview of name Interactively displays the attributes you select.


Available attributes • Results Group Name (required)
• Assay Name
• Injection Number
• IP Name (instrument protocol)
• Logged-in User Name (available only 


when security is enabled in the SAE 
module)


• PA Protocol Name (primary analysis)
• Plate Name
• Prefix
• Start Instrument Run Date/time Stamp
• Suffix


Delimiters Symbols you can include in the results group name: Dash (-), Dot (.), Underscore (_), Plus 
(+), Dollar ($).


Prefix/suffix text Text to display for the prefix or suffix text attribute fields.


Select re-injection 
folder option


• Store reinjection sample files in a separate reinjection folder (same level as injection 
folders)


• Store reinjection sample files with original sample files (same level)


Select folder option Location:


• Default file location (specified in Preferences User Run Setup)
• Custom location


Sub-folder options:


• Include an instrument run name folder (run name can be user-defined in the Load Plates 
for Run screen)


• Include a results group name folder
• Include an injection folder


Table 9 Results group settings (continued)


Setting Description
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Results group example 1: store files by plate name


Two default, factory-provided, results groups are provided that store sample data files 
by plate name:


• Figure 15 on page 160 shows the factory-provided PN_Injfolder_RG results 
group and the folders created when it is used. This results group creates a folder 
for each injection.


• Figure 16 on page 161 shows the factory-provided PN_RG results group and the 
folders created when it is used. This results group does not create a folder for 
each injection. All samples for a plate are stored in the same folder. If you 
include two plates in a run, a separate folder is created for each plate.


Figure 15 PN_Injfolder_RG results group
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Figure 16 PN_RG results group


Results group example 2: store one allelic ladder per run folder (8-capillary 
instruments)


Applied Biosystems recommends that you run one allelic ladder for each set of 
24 samples (see “Allelic ladder location (HID analysis)” on page 155).


To store one allelic ladder per run folder on an 8-capillary instrument, create one 
results group for each set of three injections on the plate. Each results group specifies 
a results group name folder. Because you assign one results group to a set of three 
injections, all 24 sample data files, including the allelic ladder, are stored in the same 
results group folder.


The example below shows one results group; for a full 96-well plate, create three 
more with the same settings, but different names, for example, Injection 4 - 6, 
Injection 7 - 9, and Injection 10 -12.
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Results group example 3: store re-injections in separate folders


Figure 17 on page 163 shows an example results group that specifies a sample file 
storage location of:


C:\Example\instrument run (IR) folder\result group name folder[results group 
name+start instrument run date/time stamp+logged in user name]\injection name or 
re-injection name folder.


The numbers in the figure relate the elements in the results group with the elements 
in the file hierarchy created by a run that uses this results group (Figure 20 on 
page 164).
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Figure 17 Results group example


Figure 18 on page 163 shows the injection list for a run that specifies duplicate and 
re-injections. 


The numbers in the figure relate the elements in the injection list with the elements in 
the file hierarchy created by this run (Figure 20 on page 164).


Figure 18 Injection list example


Figure 19 on page 164 shows an example file name convention that specifies a 
sample name syntax of:


sample name.(primary) analysis protocol name.unique time stamp integer


The numbers in the figure relate the elements in the file name convention with the 
files created by a run that uses file name convention (Figure 20 on page 164).







164 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Chapter 6 Manage Library Resources


Figure 19 File name convention example


Figure 20 on page 164 shows the folders and files generated by the results group, file 
name convention, run name, and injections shown in Figure 17 on page 163, 
Figure 18 on page 163, and Figure 19 on page 164.


Figure 20 Folder hierarchy and file naming example


1 File location from results group 


2 Instrument Run Name folder from results group 


3 Results group Name folder from results group 


4 Injection folder from results group 


Duplicate injections indicated with _n where n is the number of duplicates. 


5 Run name (default or user-defined) from injection list 


6 Results group name syntax from results group


7 File name syntax from file name convention 
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Instrument protocol library


Instrument protocol overview


An instrument protocol contains the parameters that control the instrument during 
data acquisition. An instrument protocol is a required element of an assay for all 
applications.


When you create an assay, you add one or more instrument protocols to the assay. If 
you add these items from the library, a copy of the items is added to the assay, and 
can be modified independently from the original items stored in the library. For 
information on how changes are tracked if auditing is enabled, see “Audit action” on 
page 210.


Create a new instrument protocol


If factory-provided instrument protocols do not suit your needs, you can create new 
instrument protocols: 


1. Access the Instrument Protocols 
library.


2. Click Create.


3. In the Create New Instrument 
Protocol dialog box (Figure 21 on 
page 166), select an application 
type: Sequencing, Fragment, or 
HID. The run module selection list 
is filtered based on the application 
you select.


4. Specify settings (Table 10 on 
page 166).


5. Save the assay:


• If you are creating the assay 
from the Library, click Save.


• If you are creating the assay from the Assign Plate Contents screen, click 
Apply to Plate or Save to Library. 
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Figure 21 Create New Instrument Protocol – normalization parameters circled in 
red are displayed for fragment analysis and HID applications only


Instrument
protocol settings


Table 10 Instrument protocol settings


Setting Description


Application Type • Sequencing
• Fragment analysis
• HID


Capillary Length, Polymer, 
Dye set


Capillary length, polymer type, and dye set with which the protocol will be used


Run module Factory-provided modules that specify instrument control parameters. For more 
information, see “Run modules” on page 263.


Protocol name Name of the protocol. Names must be unique.


Locked When enabled, allows the entry to be unlocked and modified only by the user who 
created it, the administrator, or another user with unlock permissions. Useful when your 
system includes the SAE module (described in Chapter 7, “Use Security, Audit, and E-
Sig Functions (SAE Module)” on page 197.


Description Optional text entry.
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Oven temperature ( °C) Temperature setting for main oven throughout run.


Run voltage (kVolts) Final sample electrophoresis separation run voltage.


Prerun voltage (kVolts) Pre run voltage setting before sample injection.


Injection voltage (kVolts) Injection voltage setting for sample injection.


Run time (sec) Length of time data is collected after voltage is ramped up to the run voltage and the 
run starts.


PreRun time (sec) Prerun voltage time.


Injection time (sec) Sample injection time.


Data delay (sec) Time from the start of separation to the start of sample data collection.


Advanced options – Do not change unless advised otherwise by Applied Biosystems support personnel


Voltage tolerance (kVolts) Maximum allowed voltage variation.


Voltage # of Steps (nk) Number of voltage ramp steps to reach Run Voltage. 


Voltage step interval (sec) Dwell time at each voltage ramp step. 


First read out time (ms) The interval of time for a data point to be produced. First ReadOut time should be 
equal to Second ReadOut time.


Second read out time (ms) The interval of time for a data point to be produced. Second ReadOut time should be 
equal to First ReadOut time.


Fragment and HID protocols only: Normalization parameters – Leave at default settings (for information on how these 
parameters are used, see “Review normalized data” on page 90).


Normalization Target The expected average RFU for the subset of peaks in the GS600 LIZ® v2 size standard 
used for normalization.


The default value for each run module has been experimentally determined based on 
the average peak height of selected peaks in the GS600 size standard with a specific 
injection time.


IMPORTANT! If you change the injection time in an instrument protocol, adjust the 
Normalization Target proportionately. For example, for an instrument protocol with an 
injection time of 10 seconds and a Normalization Target of 2000: if you change the 
injection time to 15 seconds (50% increase), change the Normalization Target to 3000 
(50% increase).


Normalization Factor 
Thresholds


The passing range for Normalization Factor (default range is 0.3 to 3.0). 


IMPORTANT! Increasing the factor threshold above 3.0 may cause amplification of 
noise.


If the calculated Normalization Factor is outside the Normalization Factor range, the 
software multiplies the peak heights of the sample by the low or high Normalization 
Factor threshold setting (for example, if the Normalization Factor range is 0.3 to 3.0 and 
the calculated Normalization Factor is 5, the software applies a Normalization Factor 
of 3.0).


Normalization Factor Average peak height of the subset of peaks in the GS600 LIZ® v2 size standard used 
for normalization divided by the Normalization Target.


Samples are flagged with  in results if Normalization Factor is within threshold range, 
or with  if it is out of threshold range.


Table 10 Instrument protocol settings (continued)


Setting Description
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Dye sets library


Dye set overview


A dye set defines the following for an instrument protocol: 


• Dye color(s)


• Order of the dye peaks in the standard


• Spectral analysis parameters


When you create an instrument protocol, you add a dye set to the protocol. If you add 
this item from the library, a copy of the item is added to the assay, and can be 
modified independently from the original item stored in the library. For information 
on how changes are tracked if auditing is enabled, see “Audit action” on page 210.


Create a new dye set


If factory-provided dye sets do not suit your needs, you can create new dye sets:


1. Access the Dye Sets library.


2. Click Create.


3. In the Create New Dye Set dialog 
box (Figure 22 on page 169).


4. Specify settings (Table 11 on 
page 169).


5. Click Save.
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Figure 22 Create New Dye Set


Table 11 Dye set settings


Setting Description


Dye Set Name Name of the dye set. Names must be unique.


Locked When enabled, allows the entry to be unlocked and modified only by the user who created 
it, the administrator, or another user with unlock permissions. Useful when your system 
includes the SAE module (described in Chapter 7, “Use Security, Audit, and E-Sig Functions 
(SAE Module)” on page 197.


Chemistry The standard for which you are creating the dye set: Sequencing Standard or Matrix 
standard


Dye Set Template Factory-provided template upon which to base the dye set.


The Any Dye template can be used for applications that do not use all of the dye colors 
contained in the matrix standard kits used for spectral calibration.
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Arrange Dyes Displays the dyes and the peak order for the dye set template selected. 


Editable only for AnyDye template: 


• Dye Selection – Specifies the dyes to use for calibration
• Reduced Selection – Specifies the dyes used in the samples.


For example, if you use the 5 dye kit and have samples with only blue peaks, you can 
“reduce” or deconvolute with blue and orange (size standard) dyes only.


Parameters Specifies the Quality Value, Condition Number, Scan, and Sensitivity requirements for the 
dye set.


Notes Optional text entry.


Table 11 Dye set settings


Setting Description
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Size standards library


Size standard overview


A size standard defines the sizes of known fragments. It is used to generate a 
standard curve. The standard curve is used to determine the sizing of unknown 
samples.


When you create a sizecalling (fragment) or QC (HID) protocol, you add a size 
standard to the protocol. If you add this item from the library, a copy of the item is 
added to the protocol, and can be modified independently from the original items 
stored in the library. For information on how changes are tracked if auditing is 
enabled, see “Audit action” on page 210.


Normalization size standards provided


The library contains factory-provided normalized size standards that you can use to 
normalize fragment analysis and HID data:


• Fragment analysis:


– GS600LIZ+Normalization 


– GS600(60-600)LIZ+Normalization – For applications that have primer 
peaks that obscure the 20 and 40-mer peaks of the GS600 size standard.


• HID:


– GS600(80-400)LIZ+Normalization


Normalization corrects for instrument, capillary, and injection variability. For each 
sample, the software calculates a normalization factor based on a threshold setting. 
The normalization factor is used as a multiplier to adjust the peak height of the 
sample peaks relative to the GS600 LIZ® v2.0 size standard peaks.


IMPORTANT! Normalization is not applied to samples with failing sizing quality. 
Select a size standard definition file appropriate for your application that accurately 
sizes samples. For example, if your application includes small fragments that may be 
obscured by primer peaks, or large fragments that may not be present due to slower 
migration rates, specify a size standard definition file that eliminates these fragments 
from sizing.
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For more information, see “Review normalized data” on page 90.


Create a new size standard


If factory-provided size standards do not suit your needs, you can create new size 
standards: 


1. Access the Size Standards library.


2. Click Create.


3. In the Create New Size Standard 
dialog box (Figure 22 on page 169), 
enter a size standard name.


4. (Optional):


• Select the Locked check box. 
When enabled, allows the 
entry to be unlocked and 
modified only by the user who 
created it, the administrator, or 
another user with unlock 
permissions. Useful when your 
system includes the SAE 
module (described in 
Chapter 7, “Use Security, 
Audit, and E-Sig Functions 
(SAE Module)” on page 197.


• Enter a description.


5. Select a dye color.


6. Enter sizes in the list on the left. Separate sizes with a comma, space, or return.


7. Click Add Sizes.


Instrument A 


2000


500


1500


1000


2000


500


1500


1000


N o r m a l i z e dN o t  N o r m a l i z e d


Instrument B 


Instrument B Instrument A 
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8. Click Save.


Figure 23 Create New Size Standard


Modify a factory-provided normalization size standard


1. Select a factory-provided normalization size standard (indicated in the name 
with “+Normalization.”)


2. Click  Duplicate.


3. Edit the copy of the normalized size standard. The size standard peaks used to 
normalize the data are displayed in gray and are not editable.


4. Click Save.
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Basecalling protocols library (primary analysis – 
sequencing)


Basecalling protocol overview


A basecalling protocol is the required primary analysis protocol for sequencing 
applications.


A basecalling protocol defines the settings used by the sequencing basecallers to 
assign base calls to each detected peak and assign a quality value:


• Analysis settings


• Ranges for the sequencing quality flags displayed in View Results


When you create a sequencing assay, you add a basecalling protocol to the assay. If 
you add this item from the library, a copy of the item is added to the assay, and can be 
modified independently from the original item stored in the library. For information 
on how changes are tracked if auditing is enabled, see “Audit action” on page 210.


Create a new basecalling protocol


If factory-provided basecalling protocols do not suit your needs, you can create new 
basecalling protocols: 


1. Access the Basecalling Protocols 
library.


2. Click Create.


3. In the Analysis Settings tab of the 
Create New Basecalling Protocol 
dialog box (Figure 24 on 
page 175), specify settings (see 
Table 12 on page 175).


4. Click QV Settings. In the QV 
Settings tab of the Create New 
Basecalling Protocol dialog box 
(Figure 25 on page 177), then 
specify settings and Table 13 on 
page 178).


5. Click Save.
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Figure 24 Create New Basecalling Protocol – Analysis Settings


Table 12 Basecalling protocol – Analysis settings


Setting Description


Name Name of the protocol. Names must be unique.


Locked When enabled, allows the entry to be unlocked and modified only by the user who 
created it, the administrator, or another user with unlock permissions. Useful when your 
system includes the SAE module (described in Chapter 7, “Use Security, Audit, and E-
Sig Functions (SAE Module)” on page 197.


Description Optional text entry.


Basecaller Basecalling algorithm used to identify bases. 


Note: The basecaller version listed in the basecalling protocol is a 3-digit number. The 
version listed in sequencing results is a 4-digit number. The fourth digit is an internal 
number used by the software.


Mobility file Compensates for mobility differences between dyes and primers, correcting the color 
code to the chemistry used to label the DNA during instrument processing. 
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Quality Threshold • Basecall Assignment (ambiguous bases):
– Do not assign N’s to basecalls
– Assign N’s to basecalls with QV<15 – Bases with a QV less than the threshold 


display N instead of the base letter
• Ending base – Last base on which to perform basecalling:


– At PCR Stop
– After X number of Bases
– After X number of Ns in X number of Bases
– After X number of Ns


Note: If you have short PCR products, select the At PCR Stop check box.


Mixed bases threshold When enabled, allows the software to determine the secondary 
peak height where the base position is considered a potential 
mixed base. 


Adjust this parameter by dragging the bar in the display or 
typing in a numeric value.


Analyzed Data Scaling Determines scaling of the processed traces. This parameter does not affect the 
accuracy of the basecalling. 


• True Profile – The processed traces are scaled uniformly so that the average height 
of peaks in the region of strongest signal is about equal to a fixed value. The profile 
of the processed traces will be very similar to that of the raw traces.


• Flat Profile – The processed traces are scaled semi-locally so that the average 
height of peaks in any region is about equal to a fixed value. The profile of the 
processed traces will be flat on an intermediate scale (> about 40 bases).


Clear range methods • Use clear range minimum and maximum – Specifies the first and last base in the 
range to consider, or trims the specified number of bases from the 3' end.


• Use quality values – Sets a window with a specified number of allowed low-quality 
bases by removing bases until there are < X number of bases per Z number of bases 
with QV < Y.


• Use identification of N cells – Sets a window with a specified number of allowed 
ambiguous base calls (Ns) by removing bases until there are < X number of Ns per Y 
number of bases. 


Table 12 Basecalling protocol – Analysis settings (continued)


Setting Description
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Figure 25 Create New Basecalling Protocol – QV Settings


QV settings are quality value ranges used in the following screens:


• Monitor Run screen – The state of the QV flag:


– If all three values are in the pass range, the QV flag in Monitor Run is set to 
 (green).


– If any values are in the suspect range, the QV flag in Monitor Run is set to 
 (yellow).


– If any value fails are in the fail range, the QV flag in Monitor Run is set to 
 (red).


• View Sequencing Results Metric Analysis Results table – The 
pass/check/fail status for Trace Score Quality, CRL Quality, and QV20+ Quality 
results.
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Table 13 Basecalling protocol – QV settings


Setting Description


Contiguous Read Length The longest uninterrupted segment of bases with an average Quality Value (QV) ≥ 20. 


In addition to evaluating the QV of a base call, the software considers the QV of 
adjacent bases within a ± 20-bp moving average to determine a contiguous read length 
based on quality values: the software starts from the 5' end and calculates the average 
QV across a moving window size of 20, sliding 1 bp at a time, to the 3' end. The 
resulting longest contiguous segment is determined as the CRL.


Trace Score The average basecall quality value (QV) of bases in the clear range sequence of a trace.


QV20+ The total number of bases in the entire trace with quality values ≥ 20.
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Sizecalling protocols library (primary analysis – fragment)


Sizecalling protocol overview


A sizecalling protocol is the required primary analysis protocol for fragment 
applications.


A sizecalling protocol defines peak detection, sizing, and quality values.


When you create a fragment assay, you add a sizecalling protocol to the assay. If you 
add this item from the library, a copy of the item is added to the assay, and can be 
modified independently from the original item stored in the library. For information 
on how changes are tracked if auditing is enabled, see “Audit action” on page 210.


Create a new sizecalling protocol


If factory-provided sizecalling protocols do not suit your needs, you can create new 
sizecalling protocols: 


1. Access the Sizecalling Protocols 
library.


2. Click Create.


3. In the Analysis Settings tab of the 
Create New Sizecalling Protocol 
dialog box (Figure 26 on 
page 180), specify settings (see 
Table 14 on page 180).


4. Click QC Settings. In the QC 
Settings tab of the Create New 
Sizecalling Protocol dialog box 
(Figure 27 on page 183), then 
specify settings and Table 15 on 
page 183).


5. Click Save.
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Figure 26 Create New Sizecalling Protocol – Analysis Settings


IMPORTANT! Normalization is not applied to samples with  Size Quality flags. 
Specify analysis settings that accurately detect and size the size standard, and QC 
settings with appropriate pass fail ranges. The 3500 Series Data Collection Software 
does not support re-analyzing data with new settings. 


Table 14  Sizecalling protocol – Analysis settings


Setting Description


Protocol Name Name of the protocol. Names must be unique.


Description Optional text entry.


Size standard Size standard definition in the software that corresponds to the dye set used in the 
chemistry.


To apply normalization, select a normalization size standard (see “Normalization size 
standards provided” on page 171).







Sizecalling protocols library (primary analysis – fragment)


181Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Analysis Range Specify the range (in data points) to analyze:


• Full Range to analyze the entire scan region as collected by the genetic analysis 
instrument, including the primer peak.


• Partial Range to analyze only data points within a specified range. Enter Start Point 
in data points after the primer peak and before the first required size standard peak. 
Enter a Stop Point after the last required size standard fragment. Start and Stop 
points may vary from instrument to instrument and platform to platform. Display raw 
data to determine the appropriate analysis range.


Data points outside the specified analysis range are ignored.


Note: Ensure the Analysis Range contains all size standard fragments included in the 
Sizing Range specified below.


Sizing Range Specify the size range (in base pairs) appropriate for the kit you are using:


• All Sizes for the software to analyze fragments of all sizes in the Analysis Range. 
• Partial Sizes for the software to analyze only fragments within a specified range. 


Enter a Start Size and a Stop Size appropriate for the size standard used.


Size Calling Method • Local Southern - (default) Determines the fragment sizes using the reciprocal 
relationship between fragment length and electrophoretic mobility.


• 3rd Order Least Squares - Uses regression analysis to build a best-fit size calling 
curve.


• 2nd Order Least Squares - Uses regression analysis to build a best-fit size calling 
curve.


• Cubic Spline Interpolation - Forces the sizing curve through all the known points of 
the selected size standard.


• Global Southern Method - Compensates for standard fragments with anomalous 
electrophoretic mobility (similar to least squares methods).


Primer Peak If the primer peaks in your application obscure peaks of interest, select Present. 
Selecting Present instructs the algorithm to ignore primer peaks. Primer peaks are still 
displayed in the trace.


Note: If this setting does not allow detection of the 20 and 40-mer peaks for samples 
that use the GS600 LIZ size standard, running samples with the 
GS600(60-600)LIZ+Normalization may allow detection of the peaks.


Peak Amplitude Thresholds Specify the threshold (RFU) for peak detection for each dye color. Peaks below the 
threshold are not detected.


For example, if you use the default values of 175, peaks with heights equal to or greater 
than 175 are detected. Peaks with heights below 175 are still displayed in the 
electropherogram plots but are not detected or labeled.


Note: Set the peak amplitude thresholds to 175 in your GeneMapper® Software 
analysis method.


Smoothing Select an option to smooth the outline of peaks and reduce the number of false peaks 
detected:


• None (default) to apply no smoothing. Best if the data display sharp, narrow peaks 
of interest.


• Light to provide the best results for typical data. Light smoothing slightly reduces 
peak height.


• Heavy for data with very sharp, narrow peaks of interest. Heavy smoothing can 
significantly reduce peak height.


Table 14  Sizecalling protocol – Analysis settings (continued)


Setting Description
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Baseline Window Specify a window to adjust the baseline signals of all detected dye colors to the same 
level for an improved comparison of relative signal intensity. Note the following:


• A small baseline window relative to the width of a cluster, or grouping of peaks 
spatially close to each other, can result in shorter peak heights. 


• Larger baseline windows relative to the peaks being detected can create an 
elevated baseline, resulting in peaks that are elevated or not resolved to the 
baseline.


Min. Peak Half Width Specify the smallest half peak width at full height for peak detection. The range is 2 to 
99 data points. 


Polynomial Degree Polynomial Degree cannot be greater than Peak Window Size.


Adjust to affect the sensitivity of peak detection. You can adjust this parameter to 
detect a single base pair difference while minimizing the detection of shoulder effects 
and/or noise.


The peak detector calculates the first derivative of a polynomial curve fitted to the data 
within a window that is centered on each data point in the analysis range.


Using curves with larger polynomial degree values allows the curve to more closely 
approximate the signal and, therefore, captures more of the peak structure in the 
electropherogram.


For information on optimizing Polynomial Degree and Peak Window Size, see 


Peak Window Size Enter a window width in data points for peak detection sensitivity. If more than one 
peak apex is within the window, all are labeled as a single peak. Note the following:


• The maximum value is the number of data points between peaks.
• The Peak Window Size setting is limited to odd numbers. 


To increase peak detection sensitivity: Increase polynomial degree, decrease peak 
window size.


To decrease peak detection sensitivity: Decrease polynomial degree, increase peak 
window size.


Slope Thresholds Peak Start 
and End


• Peak Start - The peak starts when the first derivative (slope of the tangent) in the 
beginning of the peak signal before the inflection point becomes equal to or 
exceeds the “Peak Start” value. This threshold is set to 0 by default, which means 
that the peak will normally start at the leftmost point where the slope of the tangent 
is closest to 0° (horizontal line). A value other than 0 moves the peak start point 
toward its center. The value entered must be non-negative.


• Peak End - The peak ends when the first derivative (slope of the tangent) in the end 
of the peak signal after the inflection point becomes equal to or exceeds the “Peak 
End” value. This value is set to 0 by default, which means that the peak will normally 
end at the rightmost point where the slope of the tangent is closest to 0° (horizontal 
line). A value other than 0 moves the peak end point toward its center. The value 
entered in this field must be non-positive. 


Table 14  Sizecalling protocol – Analysis settings (continued)


Setting Description
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Figure 27 Sizecalling Protocol – QC Settings


IMPORTANT! Normalization is not applied to samples with  Size Quality flags. 
The 3500 Series Data Collection Software does not support re-analyzing data with 
new settings.


Table 15 Sizecalling protocol – QC settings


Setting Description


Size Quality Enter the Pass Range and the Low Quality Range for the SQ flag displayed in View 
Fragment Results.


Results that are within the Pass range are flagged as  (Pass). Results that are within the 
Low Quality range are flagged as  (Low Quality). Results that are between the Pass and 
Low Quality ranges are flagged  (Check).


For example, with a Pass Range of 0.75 to 1.0 and a Low Quality Range of 0.0 to 0.25, any 
result above 0.75 is , any result at 0.25 or lower is , and any result between 0.26 to 
0.74 is . 


How Size Quality is determined


The Size Quality algorithm evaluates the similarity between the fragment pattern for the size 
standard dye specified in the size standard definition and the actual distribution of size 
standard peaks in the sample, calculates an interim SQ (a value between 0 and 1).


Assume Linearity Defines the expected linear range. Useful in large fragment size standards where non-
linearity might be expected.


Pull-Up Enter the pull-up ratio and tolerance for pull-up peak identification.


A pull-up peak is identified when the peak height of the minor peak is:


• ≤ X% (pull-up ratio) of the major peak and 
• Within ±Y data point (pull-up scan) of the major peak


When at least one peak is identified as a pull-up peak, the  (Check) flag is displayed for 
the Spectral Pull-Up quality flag in View Fragment Results.
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QC protocols library (primary analysis – HID)


QC protocol overview


A QC protocol is the required primary analysis protocol for HID applications. A QC 
protocol defines peak detection, sizing, and quality values.


When you create an HID assay, you add a QC protocol to the assay. If you add this 
item from the library, a copy of the item is added to the assay, and can be modified 
independently from the original item stored in the library. For information on how 
changes are tracked if auditing is enabled, see “Audit action” on page 210.


Create a new QC protocol


If factory-provided QC protocols do not suit your needs, you can create new QC 
protocols: 


1. Access the QC Protocols library.
.


2. Click Create.


3. In the Analysis Settings tab of the Create New QC Protocol dialog box 
(Figure 28 on page 185), specify settings (see Table 16 on page 185).


4. Click QC Settings. In the QC Settings tab of the Create New QC Protocol 
dialog box (Figure 29 on page 188), specify settings (Table 17 on page 188).


5. Click Save.
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Figure 28 Create New QC Protocol – Analysis Settings


IMPORTANT! The default values in the QC protocol templates (other than peak 
amplitude threshold values) have been optimized for each kit. You must optimize and 
validate peak amplitude threshold values during internal HID validation. If you 
modify other settings, ensure that the size standard is accurately detected and sized 
with the new settings. Normalization is not applied to samples with  Size Quality 
flags. The 3500 Series Data Collection Software does not support re-analyzing data 
with new settings. 


Table 16 QC protocol – Analysis settings


Setting Description


Protocol Name Name of the protocol. Names must be unique.


Description Optional text entry.
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Size standard Size standard definition in the software that corresponds to the dye set used in the 
chemistry.


To apply normalization, select a normalization size standard (see “Normalization size 
standards provided” on page 171).


Analysis Range Select Full to collect data points for the entire scan region, including the primer peak. You 
can specify a limited analysis range in the GeneMapper® ID-X Software.


Note: If you select Partial, ensure that the Analysis Range contains all size standard 
fragments included in the Sizing Range specified below.


Sizing Range Select Partial, then specify 80 to 400 to limit the fragment sizes evaluated for the size 
standard.


If you specify sizes outside this range, the Sizing Quality may fail.


Size Calling Method Select the method to determine the molecular length of unknown fragments appropriate for 
the AmpFlSTR® kit you use:


• Local Southern - (default) Determines the fragment sizes using the reciprocal 
relationship between fragment length and electrophoretic mobility. The unknown 
fragment is surrounded by two known-sized fragments above and one below, then two 
below and one above. The results are averaged and the size of the allele is determined.


– Identifiler® kit
– SEfiler Plus™ kit
– Sinofiler™ kit
– Yfiler® kit


– Profiler Plus® kit
– COfiler® kit
– Profiler® kit
– SGM Plus® kit


• 3rd Order Least Squares - Uses regression analysis to build a best-fit size calling curve.
– MiniFiler™ reagent.


Size calling options for kits other than those listed above are:


• 2nd Order Least Squares - Uses regression analysis to build a best-fit size calling 
curve.


• Cubic Spline Interpolation - Forces the sizing curve through all the known points of the 
selected size standard.


• Global Southern Method - Compensates for standard fragments with anomalous 
electrophoretic mobility (similar to least squares methods).


IMPORTANT! If you modify peak detection settings, ensure that the size standard is accurately detected and sized 
with the new settings. Normalization is not applied to samples with  Size Quality flags. The 3500 Series Data 
Collection Software does not support re-analyzing data with new settings. For more information on peak detection 
parameters, see the GeneMapper® ID-X Software Reference Guide.


Smoothing Select an option to smooth the outline of peaks and reduce the number of false peaks 
detected:


• None to apply no smoothing. Best if the data display sharp, narrow peaks of interest.
• Light (default) to provide the best results for typical data. Light smoothing slightly 


reduces peak height.
• Heavy for data with very sharp, narrow peaks of interest. Heavy smoothing can 


significantly reduce peak height.


Baseline Window Specify a window to adjust the baseline signals of all detected dye colors to the same level 
for an improved comparison of relative signal intensity. Note the following:


• A small baseline window relative to the width of a cluster, or grouping of peaks spatially 
close to each other, can result in shorter peak heights. 


• Larger baseline windows relative to the peaks being detected can create an elevated 
baseline, resulting in peaks that are elevated or not resolved to the baseline.


Table 16 QC protocol – Analysis settings (continued)


Setting Description







QC protocols library (primary analysis – HID)


187Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Peak Amplitude 
Thresholds


IMPORTANT! Optimize these thresholds during internal HID validation.


Specify the threshold (RFU) for peak detection for each dye color. Peaks below the 
threshold are not detected.


For example, if you use the default values of 175, peaks with heights equal to or greater 
than 175 are detected. Peaks with heights below 175 are still displayed in the 
electropherogram plots but are not detected or labeled.


Note: Ensure that the same peak amplitude thresholds are used in secondary analysis 
software such as GeneMapper® (v4.1 or later)


Min. Peak Half Width Specify the smallest half peak width at full height for peak detection. The range is 2 to 
99 data points. 


Polynomial Degree Adjust to affect the sensitivity of peak detection. You can adjust this parameter to detect a 
single base pair difference while minimizing the detection of shoulder effects and/or noise.


The peak detector calculates the first derivative of a polynomial curve fitted to the data 
within a window that is centered on each data point in the analysis range.


Using curves with larger polynomial degree values allows the curve to more closely 
approximate the signal and, therefore, captures more of the peak structure in the 
electropherogram.


Peak Window Size Enter a window width in data points for peak detection sensitivity. If more than one peak 
apex is within the window, all are labeled as a single peak. Note the following:


• The maximum value is the number of data points between peaks.
• The Peak Window Size setting is limited to odd numbers. 


To increase peak detection sensitivity: Increase polynomial degree, decrease peak window 
size.


To decrease peak detection sensitivity: Decrease polynomial degree, increase peak window 
size.


Slope Thresholds Peak 
Start and End


Not recommended for use with AmpFlSTR® kit data.


• Peak Start - The peak starts when the first derivative (slope of the tangent) in the 
beginning of the peak signal before the inflection point becomes equal to or exceeds the 
“Peak Start” value. This threshold is set to 0 by default, which means that the peak will 
normally start at the leftmost point where the slope of the tangent is closest to 0° 
(horizontal line). A value other than 0 moves the peak start point toward its center. The 
value entered must be non-negative.


• Peak End - The peak ends when the first derivative (slope of the tangent) in the end of 
the peak signal after the inflection point becomes equal to or exceeds the “Peak End” 
value. This value is set to 0 by default, which means that the peak will normally end at 
the rightmost point where the slope of the tangent is closest to 0° (horizontal line). A 
value other than 0 moves the peak end point toward its center. The value entered in this 
field must be non-positive. 


Table 16 QC protocol – Analysis settings (continued)


Setting Description
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Figure 29 Create New QC Protocol – Analysis Settings


IMPORTANT! Normalization is not applied to samples with  Size Quality flags. 
The 3500 Series Data Collection Software does not support re-analyzing data with 
new settings.


Table 17 QC Protocol – QC Settings


Setting Description


Size Quality Enter the Pass Range and the Low Quality Range for the SQ flag displayed in View HID 
Results.


Results that are within the Pass range are flagged as  (Pass). Results that are within 
the Low Quality range are flagged as  (Low Quality). Results that are between the 
Pass and Low Quality ranges are flagged  (Check).


For example, with a Pass Range of 0.75 to 1.0 and a Low Quality Range of 0.0 to 0.25, 
any result above 0.75 is , any result at 0.25 or lower is , and any result between 
0.26 to 0.74 is . 


Size Quality How Size Quality is determined


The Size Quality algorithm evaluates the similarity between the fragment pattern for the 
size standard dye specified in the size standard definition and the actual distribution of 
size standard peaks in the sample, calculates an interim SQ (a value between 0 and 1).


Weighting


The Broad Peak (BD) threshold specified in the QC Protocol - QC Settings tab affects 
the SQ. To determine the final SQ value, the software:


• Evaluates size standard peak widths in the sample in the dye color specified in the 
size standard definition. 


• If the width of any size standard peak in the sizing range exceeds the broad peak 
threshold, applies a 0.5 weighting factor:
Interim SQ × (1−0.5)


Note: The GeneMapper® ID-X Software allows you to set broad peak weighting. For 
more information, see the GeneMapper® ID-X Software Reference Guide.


Broad Peak Enter the maximum peak width (in base pairs).


When a peak width is greater than the threshold, the  (Check) flag is displayed for 
the BD (Broad Peak) quality flag in View HID Results.
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Sequencing analysis protocols library (secondary analysis)


Sequencing analysis protocol overview


A sequencing protocol is the optional secondary analysis (auto-analysis) protocol for 
SeqScape® Software v2.7 or later sequencing applications.


A sequencing analysis protocol defines the:


• Secondary analysis software (SeqScape® Software) location


• SeqScape® Software project, template, and specimen to use for auto-analysis


When you create a sequencing assay, you can optionally add a sequencing analysis 
protocol to the assay. If you add this item from the library, a copy of the item is added 
to the assay, and can be modified independently from the original item stored in the 
library. For information on how changes are tracked if auditing is enabled, see “Audit 
action” on page 210.


Create a new sequencing analysis protocol


1. Access the Sequencing Analysis 
Protocols library.


2. Click Create.


3. In the Create New Sequencing 
Analysis Protocol dialog box 
(Figure 30 on page 190), specify 
settings (see Table 18 on 
page 190).


4. Select the remaining secondary 
analysis items, then click Save.


Note: If the project, project 
template, or specimen of interest 
is not displayed in a list, re-select 
the secondary analysis software 
instance to update the list.


IMPORTANT! The auto-analysis 
settings you specify for the plate 
to run with this protocol must 
contain the same secondary 
software and location settings. For more information, see “Create a new plate” 
on page 144.
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Figure 30 Create New Sequencing Analysis Protocol


Table 18 Create New Sequencing Analysis Protocol


Setting Description


Protocol Name Name of the protocol. Names must be unique.


Description Optional text entry.


Lock When enabled, allows the entry to be unlocked and modified only by the user who created 
it, the administrator, or another user with unlock permissions. Useful when your system 
includes the SAE module (described in Chapter 7, “Use Security, Audit, and E-Sig 
Functions (SAE Module)” on page 197.


Application Type Automatically set to Sequencing.


Secondary Analysis 
Software


IMPORTANT! The secondary analysis software must be installed and properly configured 
with the 3500 Series Data Collection Software before it is listed as a selection in this 
screen. For information on setting up the SeqScape® Software for auto-analysis.


Secondary Analysis 
Software Instance


Computer on which the secondary analysis software is running.


Project SeqScape software project to create.


Project Template Project template to use.


Specimen Specimen in which to save the sample data files.


Note: For each specimen a sequencing analysis protocol is required.
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MicroSeq® ID protocols library (secondary analysis)


MicroSeq® ID analysis protocol overview


A MicroSeq® ID protocol is the optional secondary analysis (auto-analysis) protocol 
for MicroSeq® ID Analysis Software v2.2 or later sequencing applications.


A MicroSeq® ID analysis protocol defines the:


• Secondary analysis software (MicroSeq® ID Analysis Software) location


• MicroSeq® ID Analysis Software project and specimen to use for auto analysis


When you create a sequencing assay, you can optionally add a MicroSeq® ID 
analysis protocol to the assay. If you add this item from the library, a copy of the item 
is added to the assay, and can be modified independently from the original item 
stored in the library. For information on how changes are tracked if auditing is 
enabled, see “Audit action” on page 210.


Create a new MicroSeq® ID analysis protocol


1. Access the MicroSeq® ID 
Protocols library.


2. Click Create.


3. In the Create New MicroSeq® ID 
Protocol dialog box (Figure 31 on 
page 192), specify settings (see 
Table 19 on page 192).


4. Select the remaining secondary 
analysis items, then click Save.


Note: If the project or specimen 
of interest is not displayed in a 
list, re-select the secondary 
analysis software instance to 
update the list.


IMPORTANT! The auto-analysis 
settings you specify for the plate 
to run with this protocol must 
contain the same secondary 
software and location settings. For 
more information, see “Create a 
new plate” on page 144.
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Figure 31 Create New MicroSeq® ID Protocol


Table 19 MicroSeq® ID Analysis protocol settings


Setting Description


Protocol Name Name of the protocol. Names must be unique.


Description Optional text entry.


Lock When enabled, allows the entry to be unlocked and modified only by the user who 
created it, the administrator, or another user with unlock permissions. Useful when 
your system includes the SAE module (described in Chapter 7, “Use Security, Audit, 
and E-Sig Functions (SAE Module)” on page 197.


Application Type Automatically set to Sequencing.


Secondary Analysis Software IMPORTANT! The secondary analysis software must be installed and properly 
configured with the 3500 Series Data Collection Software before it is listed as a 
selection in this screen. For information on setting up the MicroSeq® ID Analysis 
Software for auto-analysis, see the MicroSeq® ID Analysis Software Getting Started 
Guide.


Secondary Analysis Software 
Instance


Computer on which the secondary analysis software is running.


Project MicroSeq® ID software project and specimen to create.


Project Template Project template to use.


Specimen Specimen in which to save the sample data files.
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Fragment analysis protocols library (secondary analysis)


Fragment analysis protocol overview


A fragment analysis protocol (GeneMapper® protocol) is the optional secondary 
analysis (auto-analysis) protocol for GeneMapper® Software v4.1 or later fragment 
applications.


A fragment analysis protocol defines the:


• Secondary analysis software (GeneMapper® Software) location


• GeneMapper® software analysis method, size standard, and panel that the 
GeneMapper® software will use during auto-analysis


Create a new fragment analysis protocol


1. Access the Fragment Analysis 
Protocols library.


2. Click Create.


3. In the Create New Fragment 
Analysis Protocol dialog box 
(Figure 32 on page 194), specify 
settings (see Table 20 on 
page 194).


4. Select the remaining secondary 
analysis items, then click Save.


Note: If the analysis method, size 
standard, or panel of interest is not 
displayed in a list, re-select the 
secondary analysis software 
instance to update the list.


IMPORTANT! The auto-analysis 
settings you specify for the plate 
to run with this protocol must 
contain the same secondary 
software and location settings. For 
more information, see “Create a 
new plate” on page 144.
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Figure 32 Create New Fragment Analysis Protocol


Table 20 Fragment Analysis protocol settings


Setting Description


Protocol Name Name of the protocol. Names must be unique.


Description Optional text entry.


Lock When enabled, allows the entry to be unlocked and modified only by the user who 
created it, the administrator, or another user with unlock permissions. Useful when 
your system includes the SAE module (described in Chapter 7, “Use Security, Audit, 
and E-Sig Functions (SAE Module)” on page 197.


Application Type Automatically set to Fragment analysis


Secondary Analysis Software IMPORTANT! The secondary analysis software must be installed and properly 
configured with the 3500 Series Data Collection Software before it is listed as a 
selection in this screen.


Secondary Analysis Software 
Instance


Computer on which the secondary analysis software is running


Properties GeneMapper® software analysis method, size standard, and panel to use for auto-
analysis.
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HID analysis protocols library (secondary analysis)


HID analysis protocol overview


An HID analysis protocol (GeneMapper® ID-X protocol) is the optional secondary 
analysis (auto-analysis) protocol for GeneMapper® ID-X Software v1.2 or later for 
HID applications.


An HID analysis protocol defines the:


• Secondary analysis software (GeneMapper® ID-X Software) location


• GeneMapper® ID-X Software analysis method, size standard, and panel that the 
GeneMapper® ID-X Software will use during auto-analysis


When you create an HID assay, you can optionally add an HID analysis protocol to 
the assay. If you add this item from the library, a copy of the item is added to the 
assay, and can be modified independently from the original item stored in the library. 
For information on how changes are tracked if auditing is enabled, see “Audit action” 
on page 210.


Create a new HID analysis protocol 


1. Access the HID Analysis 
Protocols library.


2. Click Create.


3. In the Create New HID Analysis 
Protocol dialog box (Figure 33 on 
page 196), specify settings (see 
Table 21 on page 196).


4. Select the remaining secondary 
analysis items, then click Save.


Note: If the analysis method, size 
standard, or panel of interest is not 
displayed in a list, re-select the 
secondary analysis software 
instance to update the list.


IMPORTANT! The auto-analysis 
settings you specify for the plate 
to run with this protocol must 
contain the same secondary 
software and location settings. For 
more information, see “Create a 
new plate” on page 144.
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Figure 33 Create New HID Analysis Protocol


Note: If you are running a stand-alone version of the 3500 Series Data Collection 
Software (a version that is not installed on the instrument computer), you can create 
plates and protocols, then export them for use on the instrument computer.


Table 21 HID Analysis protocol settings


Setting Description


Protocol Name Name of the protocol. Names must be unique.


Description Optional text entry.


Lock When enabled, allows the entry to be unlocked and modified only by the user who 
created it, the administrator, or another user with unlock permissions. Useful when 
your system includes the SAE module (described in Chapter 7, “Use Security, Audit, 
and E-Sig Functions (SAE Module)” on page 197.


Application Type Automatically set to HID.


Secondary Analysis Software IMPORTANT! The secondary analysis software must be installed and properly 
configured with the 3500 Series Data Collection Software before it is listed as a 
selection in this screen. For information on setting up the GeneMapper® ID-X 
Software for auto-analysis, see the GeneMapper® ID-X Software v1.2 Installation 
Guide.


Secondary Analysis Software 
Instance


Computer on which the secondary analysis software is running.


Properties GeneMapper® ID-X analysis method, size standard, and panel to use for 
auto-analysis.
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Section 1 Administrators


Administrators overview of system security, auditing, and 
electronic signature 


The SAE (Security, Audit, E-Signature) module is an optional component of the 
3500 Series Data Collection Software. The SAE module provides the following 
functionality:


• System security – Controls user access to the software. A default Administrator 
user account is provided, and additional user accounts and permissions can be 
user-defined.


System security can be enabled or disabled globally. 


• Auditing – Tracks changes made to library items, actions performed by users, 
and changes to the SAE settings. The software automatically audits some 
actions silently. You can select other items for auditing and specify the audit 
mode. Provides reports for audited library items, SAE changes, and actions.


Auditing can be enabled or disabled globally and by record type. It is enabled 
globally by default.


• Electronic signature (e-sig) – Determines if users are permitted, prompted, or 
required to provide a user name and password when performing certain 
functions. Can be configured so that a predefined list of functions can be 
performed only if the data used for the functions is signed (for example, you can 
run a plate only if the calibration data for the system has been signed. Can be 
configured to require multiple signatures and to require specific users or users 
with specific permissions to sign.


Electronic signature can be enabled or disabled globally and by e-sig type. It is 
enabled globally by default.


Example
applications


You can configure the SAE module in a variety of ways:


• Require users to log in, and leave audit and e-sig disabled.


• Allow only certain users to create or modify protocols.


• Allow only certain users to approve reviewed samples.
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Configure the security system


Access the Security screen and enable or disable security


The Security screen allows you to disable and enable security, control restrictions and 
security policies for all user accounts, and set up notifications when certain security 
events occur.


Security is enabled by default.


IMPORTANT! If you disable security, you inactivate audit and electronic signature 
functions. However, when you disable security, no audit record is generated to 
indicate that audit and electronic signature functions are disabled.


1. Access the Security screen.


2. Click Disable or Enable (Figure 34 on 
page 198). Note the following:


• Disabling Security inactivates Auditing 
and E-signature.


• The Disable and Enable commands are 
grayed when a run is in process.


• The software requires you to enter your user name and password when you 
enable security.


• When security is disabled, the  is not active in lower parts of the screen. 


Figure 34 Security – disable or enable
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Set account setup and security policies


Security policies apply to all user accounts.


1. Under Account Setup, specify user name limits.


IMPORTANT! The software allows spaces in user names (Define name 
spacing). Use spaces in user names with caution. For information, see “Spaces 
in user names” on page 200.


2. Specify the allowed characters in user names: spaces and alpha, numeric, 
upper/lower case, and special characters (commas, periods, semicolons, dashes, 
underscores, and tildes).


3. Specify password limits.


4. Specify the required characters in passwords: spaces and alpha, numeric, 
upper/lower case, and special characters (any non-space, non-alpha, or non-
numeric characters).


5. Specify password reuse. You cannot disable the password reuse restriction.


6. Under Security Policies, specify password expiration, account suspension, and 
session timeout settings.


Note: A session times out while a run is in progress if the timeout period is 
exceeded and there is no other user activity.


7. Click Setup Messaging Notification Settings to specify when and how to 
notify the administrator of certain security events. For information, see “Set up 
messaging notifications” on page 200.


8. Click Save Settings.
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The new settings are applied to the logged-in user the next time the user logs in. 


Spaces in user
names


If you allow spaces in user names, be aware of the following issues: 


• Leading and trailing spaces in user names are difficult to detect on the screen or 
in printed reports.


• The number of consecutive spaces in a user name is difficult to determine on the 
screen or in printed reports.


Spaces in user names may cause confusion when searching for an audit or E-Sig 
record associated with a user name. To find a record associated with a user name, 
you must specify the user name exactly, including leading, consecutive, and trailing 
spaces. 


Set up messaging notifications


1. In the Security screen (Figure 34 on page 198), click Messaging Notifications 
to display the Setup Notifications dialog box.


2. Select the events for notification: 


• # failed authentications over specified time interval – A user attempts to 
log in with an incorrect password. The message indicates the number of 
failed authentications.


• Session timeout for a user – No activity occurred in a user account for the 
specified period of inactivity.


• Account suspension for failed authentication –  The user exceeds 
maximum number of allowed failed authentications (login attempts with an 
incorrect password).


• Notification for SAE activation – Security has been enabled or disabled. 
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3. Select the notification method:


• Pop-up dialog – The software immediately displays a pop-up message to 
the current user if an event is triggered by the current user. The message 
instructs the user to inform a system administrator of the event.


• Message when Admin logs in – If an event triggers notification, the next 
time any user with an Administrator role logs in, the software displays a list 
those events, indicating the time each event occurred and the user who 
triggered the event.


The Administrator has the option of acknowledging the event, which 
removes it from the notification list.


4. Click OK.


Manage user accounts


Create or edit a user account


The software includes a default Administrator user account with permissions 
(defined by the account user role) to perform all functions in the software. You 
cannot modify this account.


Create a user
account


1. Access the Users screen.


2. Click Create to display the New User dialog box.
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3. Enter user name, password, first name, middle initial (optional) and last name. 
Click a field to display the field limits, which are specified in Security settings.


Note: First name, MI (middle initial), and last name are used to create User Full 
Name, which is displayed as the name of the logged-in user.


Note: You cannot change the user name after you save the user account.


4. Select Pre-expired to require the user account to specify a new password at first 
log in. The Password Expires On date is specified in Security settings. 


5. Select the user role (described in “Create or edit a user role” on page 203) and 
the electronic signature state (determines if a user account has permission to 
electronically sign objects). Leave the status set to Active.


6. (Optional) Enter email (for information only), phone, and comments.


7. Click Save. 


If the Save button is grayed, it indicates an invalid entry in a field. Click a field 
to display the limits for the field, then enter a valid entry.


The Users screen displays the following information for each user account:


• Full Name


• Role


• Status


• Password Expired (true=yes, 
false=no)


• Last Modified On


• Password Change Date (by 
either user or administrator)


• Email (for records only)


• Phone


• Comments
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Edit a user
account


1. In the Users screen, select a user account, then click  Edit.


Note: If you select multiple users, only Status and Role will be changed.


2. Edit settings as needed. You cannot edit the user name of an existing user.


3. Click Save.


Activate a
suspended user


account


1. Select the user.


2. Click Edit.


3. Change the status from Suspended to Active. 


Delete (inactivate)
a user account


You cannot delete a user because user records are required for auditing. To disable a 
user account, inactivate it.


1. Select the user.


2. Click Edit.


3. Change the status from active to inactive. 


4. Click Save.


Determine the name of the logged-in user


To display the full name of the logged-in user, 
place the mouse pointer on the Logout menu. 
The full name of the logged-in user is also 
displayed in the Load Plates for Run screen and 
the Monitor Run screen.


Create or edit a user role


User roles determine the permissions associated with a user account. 


Three default user roles are included in the software. You can modify two of them, 
and can create your own roles with customized settings as needed:


• Administrator (cannot be edited or deleted)


• Scientist


• Technician







204 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Section 1 Administrators


To determine the permissions for these roles or to edit these roles, select the role, 
then click  Edit.


Create a user role 1. Access the Roles screen.


2. Click Create.


3. Enter a role name and (optional) comment.


4. Select permissions (see Table 22 on page 204). To select all permissions in a 
category, select the checkbox next to the category.


5. Click Save Role.


Table 22 User role permissions


Category Permissions


Setup Create plate/plate template


Run • Edit default instrument name
• Manage injection list
• Duplicate injection
• Re-inject


Primary Analysis Edit sample names


Export sequencing results


• Assay
• File name convention
• Results group
• Instrument protocol
• PA protocol (primary analysis: 


basecalling and sizecalling)
• SA protocol (secondary analysis: 


sequencing, fragment analysis, HID 
analysis)


• QC protocol (primary analysis: HID)
• Size standard
• Dye set


• Create
• Edit
• Delete
• Import
• Export
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Edit a user role 1. In the Roles screen, select a user role, then click  Edit.


2. Edit settings as needed. You cannot edit the Administrator user role.


3. Click Save.


View and print a user report


1. Select the User or Roles tab. Click  View Report. 


2. In the Report screen, click toolbar 
options to manipulate the report as 
needed. Place the mouse pointer 
over an item for a description of the 
item.


3. To print the report, click  Print. 
Close the report.


Plates and templates • Edit
• Delete
• Import
• Export


Locking/Unlocking • Assay
• File name convention
• Results group
• Instrument protocol
• PA protocol
• SA protocol
• QC protocol
• Size standard
• Dye set


Preferences • Edit system preferences
• Export system preferences
• Import system preferences
• Export user preferences (all)


Calibrations • Perform spatial calibration 
• Perform spectral calibration 


Performance check Run performance check install standards


Archiving • Archive
• Purge
• Restore


SAE configuration • Configure SAE
• Log in to timed-out user sessions


Table 22 User role permissions (continued)


Category Permissions
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Save electronic
copies (.pdf) of


the report


To save the report electronically (.pdf), print the report and select CutePDF Writer 
as the printer.


Example reports
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Manage auditing


Access the Audit screen and enable or disable auditing


The Audit screen controls the auditing state (enabled/disabled), the events that are 
audited, and the reasons available to users when audit mode is set to Prompt or 
Required.


Auditing is enabled by default.


IMPORTANT! If you disable security, you inactivate audit and electronic signature 
functions. No audit record is generated for the inactivation of audit and electronic 
signature functions when you disable security.


1. Access the Audit screen.


2. Click Disable or Enable (Figure 35 on 
page 207).


Note: When auditing is disabled, the  is 
not active in lower parts of the screen. 


Figure 35 Audit – disable or enable
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Select objects to audit


1. Select the objects and actions to audit and the mode for each enabled item.


Note: For a list of items that the system audits silently in addition to the 
configurable items listed above, see “Generate audit reports” on page 209.


2. Set the Audit Mode for each item you enable for auditing:


• Prompt – The event is audited, a reason prompt is displayed, but the user 
can cancel and continue without entering a reason. 


• Required – The event is audited, a reason prompt is displayed, and the user 
must specify a reason.


• Silent – The event is audited, no reason prompt is displayed.


3. Click Save Settings.


Create audit reason settings


You can create, modify and delete the reasons that are available for selection in the 
Audit Reason dialog box (displayed when a user performs an audited action).


Object Type (audit records displayed in 
Object Audit History)


Action Type (audit records 
displayed in Action Log)


• Dye set
• Size standard 
• Instrument protocol
• PA protocol (primary analysis)
• SA protocol (secondary analysis)
• QC protocol
• Assay
• Plate template
• File name convention
• Results group
• Plate
• Sample files


• Export assay
• Export plate record
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1. To require users to 
select a pre-defined 
reason in the Audit 
Reason dialog box 
(displayed when a 
user performs an 
audited action), 
enable the User must 
select a reason 
checkbox. Users are 
not permitted to enter 
a reason.


2. As needed, click  
Create, or select a reason, then click  Edit or Delete.


Generate audit reports


Display audit histories


1. Access the Audit Reports screen.


Note: To access the Audit Reports screen, 
the user role for an account must specify the 
Configure SAE permission. Users without 
the Configure SAE permission can view 
object audit histories for individual entries 
in the libraries by selecting entries, then 
clicking View Audit History (see “View 
audit and e-signature histories for library 
entries” on page 142.


2. Select a tab to display:


• Object Audit History – The most recent audit for all user objects (samples 
and objects in the Library) that have been audited.


• System Configuration History – SAE configuration records, including 
audit history for each user account.


• Action log – System-specified audit events.


3. (Optional):


• Sort the table. See “Multi-column sorting” on page 72.


• Specify filters (date range, user name, action, object or record type, object 
or record name, reason), then click Go.


Note: The Reason field in System Configuration History is not used.
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• Select a record, then click Show Object History 
or  Show Audit Details.


• In the history dialog box, select a record, then 
click Show Audit Details.


• Click Table Settings, then specify the columns to 
show or hide.


Review the object audit history


Audit records The Object Audit History lists the most recent audit for the user objects listed below 
(samples and objects in the libraries) that have been audited.


Audit action Possible actions for all objects are update, create, and delete. Audit records are 
generated under the following conditions:


• Dye set


• Size standard 


• Instrument protocol


• PA protocol (primary analysis)


• SA protocol (secondary analysis)


• QC protocol


• Assay


• Plate template


• File name convention


• Results group


• Plate


• Sample files


Action Description


Update The auditing of updates depends on whether an object is modified or 
overwritten:


• Modified – A record is created when an object is modified.
• Updated – A record is not created when an object is overwritten in the 


library. Example: You create a plate, then create a results group from 
within the plate and save it to the library. You then open the plate, edit 
the results group from within the plate, then save it to the library. A 
message indicates that the results group already exists and asks if you 
want to overwrite it. You click Yes. This action is considered a creation 
of a new results group, not a modification of the existing results group. 
No Update record is created; a Create record is created.


Create A record is created when you:


• Create an item in the library.
• Create an item from within another item.
• Modify an item from within another item, then overwrite the item in the 


library when you save it (as described in the “Updated” bullet above).


Delete The auditing of deletions depends on the item deleted:


• Items in the library – A record is retained until it is deleted from the 
library. The deletion of the item from the library is not audited. For 
example, if you delete a size standard from the library, no audit record 
for the deletion is listed in the Object Audit History.


• Items within other items – The deletion of an item from within another 
item is audited. For example, if you change the size standard in a QC 
protocol, an audit record for the change (considered a deletion) is 
listed in the Object Audit History.
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Display the
object history


To display the history for an object, select the object, then click Show Object 
History. 


The object history shows the audit history for the object and for all objects contained 
in the selected object. For example, when you create an assay, a copy of the 
instrument protocol, the primary analysis protocol (and therefore dye set, and size 
standard), and the secondary analysis protocol are included in the assay object. The 
objects contained within an object have audit histories distinct from the audit history 
of the objects stored in the Library.


Review the system configuration history


The System Configuration History lists SAE configuration records.


Note: The Reason field in System Configuration History is not used.


Table 23 Audit – system configuration history


Record Type Action Corresponds To 


Security settings Update • Enable security
• Disable security
• Modify security policies:
• Session timeout settings 


Account settings Update • Modify user name settings
• Modify password settings
• Modify security policies:
• Password expiration
• Account suspension


Audit reason for change Update Modify reason for change


Create Create reason for change


Delete Delete reason for change


Audit settings Update Enable auditing


Disable auditing


Audit type Update • Modify audit settings


Audit type Update • Modify audit settings
• Create reasons for change
• Delete reasons for change


E-Signature function Update • Modify the number of signatures or the authorities for 
a “prompt before” function


• Modify the Enable state of either a “check before” or 
“prompt before” function


E-Signature settings Update • Enable e-signature
• Disable e-signature


E-Signature type


 


Update • Modify e-signature settings
• Modify the enable state of an E-Signature Type
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Review the action log


The Action log lists system-specified audit events.


All items in the action log are audited silently, except for the items noted as 
configurable. Configurable items may include comments in the action log.


Role assignment


 


Create • Create a new user account
• Assign a different user role to an existing user 


account


 Delete Assign a different user role to an existing user account


Role permissions Update Modify user role permissions


 Create Create a user role - creates one role assignment record 
for each permission in a role


Delete Delete a user role - creates one role delete record for 
each permission in the deleted role


User account Update • Edit
• Suspend


Create Create new user account


User role Update Modify user role


Create Create user role


Delete Delete user role


Table 23 Audit – system configuration history (continued)


Record Type (continued) Action Corresponds To 


Table 24 Audit – action log


Category Action


Assay Assay exported successfully


Note: Only one audit record is generated if 
you export multiple assays.


Log In • User logged in
• Login failed
• User logged out


Maintenance Wizards • Remove Bubbles Wizard started
• Flush Array Port Wizard started
• Change Polymer Type Wizard started
• Change Array Wizard started
• Replenish Polymer Wizard started
• Perform Fill Polymer Wizard
• Perform Water Wash Wizard


Plate Plate exported successfully


Note: Only one audit record is generated if 
you export multiple plates.
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View and print audit reports


1. Display the records of interest as described above.


2. Filter the list to decrease the time required to generate reports.


IMPORTANT! You cannot cancel a report after you click a view button.


3. Click View Audit Summary Report or View Audit Detailed Report.


Run • Start
• Pause
• Resume
• Stop (Abort injection)
• Terminate (injection list)


SAE Configuration • Export


System Audit Records • Archive
• Purge
• Restore


System Action Records • Archive
• Purge
• Restore


User Profile • Export


Table 24 Audit – action log (continued)


Category Action
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4. In the Report screen, click toolbar 
options to manipulate the report as 
needed. Place the mouse pointer 
over an item for a description of the 
item.


5. To print the report, click Print.


6. To save the report electronically (.pdf), print the report and select CutePDF 
Writer as the printer.


7. Close the report.


Archive, purge, and restore audit records


The audit archive function makes a copy of audit records. Purge makes a copy of 
audit records, and then deletes them. You can use the Restore function to restore 
purged audit records.


For information on archiving library items (datastore), see “Archive, purge, and 
restore data” on page 254.


Archive and
purge


To selectively archive or purge (delete) system configuration or action audit records:


1. Select records in the appropriate screen.
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2. Click  Archive Audit Records or  Purge Audit Records.


3. If you select Archive, specify a location and name for the .asz archive file. 


 Restore To restore system configuration or action audit records, click Restore, then select 
the .asz file to restore.


Export audit records


As needed, you can export audit records to a .txt file for additional manipulation and 
reporting outside the 3500 Series Data Collection Software.


1. Display the records of interest as described above.


2. Click  Export Audit Records.


3. Specify a name and location for the export .txt file.


4. Click Save.


Note: If you export audit records for samples that are not in their original 
location (samples have been deleted or moved), an error message is displayed. 
Return sample data files to their original location, then export again.
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Manage electronic signature


Access the E-Signature Settings screen and enable or disable e-sig


IMPORTANT! If you disable security, you inactivate audit and electronic signature 
functions. No audit record is generated for the disabling of audit and electronic 
signature functions when you disable security.


1. Access the E-Signature Settings screen 
screen.


2. Click Disable or Enable (Figure 36 on 
page 216).


Note: When e-sig is disabled, the  is not 
active in lower parts of the screen. 


Figure 36 E-Sig – disable or enable
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Select the actions that allow signature


IMPORTANT! Do not change electronic signature settings during a spectral 
calibration.


1. Select the 
checkbox next to 
an item in the 
E-Signature Type 
list to identify 
events for which 
to allow 
electronic signature (see Table 25 on page 218). This selection activates the E-
Sig button for the selected items; it does require an electronic signature for these 
selections.


2. (Optional) For each item that you select,:


a. From the top-right of the screen, select a function after which the system 
will prompt for electronic signature. This selection presents an e-sig 
prompt to users when they perform a function. Users can sign or can 
continue without signing. 


b. From the bottom-right of the screen, select a function (start run) before 
which the system will check for required electronic signatures (see 
Table 26 on page 219). This selection presents an e-sig prompt to users 
when they start a run if the required signatures have not previously been 
made. Users must sign before they can continue. For “check before” 
functions, you can also:


• Change the number of signatures required.


• Set a special authority for a signature: click the Authorities Required 
field, then select the user account or the user role to require for 
electronic signature of this function. By default, each required 
signature needs no special authority; any user can sign.


• Click Apply.
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3. Click Save Settings.


By default, no E-Signature types are enabled.


2a


2b


Table 25 E-signature settings to prompt after


E-Signature Type
Function to 


Prompt After


Approve Dye Set Save


Approve Size Standard Save


Approve Spatial Calibration Accept


Approve Spectral Calibration Accept


Approve Instrument Protocol Save


Approve Sizecall Protocol Save


Approve Basecall Protocol Save


Approve QC Protocol Save


Approve Size Standard Save


Approve Spatial Calibration Accept


Approve Spectral Calibration Accept


Approve Instrument Protocol Save


Approve Sizecall Protocol Save


Approve Basecall Protocol Save


Approve QC Protocol Save


Approve GeneMapper Protocol Save


Approve GeneMapper IDX Protocol Save


Approve SeqScape Protocol Save
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Approve MicroSeq ID Protocol Save


Approve Assay Save


Approve Plate Template Save


Approve Plate Save


Approve Sample Save


Approve Sequencing Install Standard 
Results


Accept


Approve MicroSeq ID Install Standard 
Results


Accept


Approve Fragment Install Standard 
Results


Accept


Approve HID Install Standard Results Accept


Table 26 E-signature settings to check before


E-Signature Type
Function to 


Check Before


Signatures and 
Authorities Required 
(defaults if enabled)


Approve Spatial Calibration Start Run 1 signature, any authorities 
(any user, any user role)


Approve Spectral Calibration


Approve Spatial Calibration


Approve Spectral Calibration


Approve Plate


Approve Sequencing Install Standard 
Results


Approve MicroSeq ID Install Standard 
Results


Approve Fragment Install Standard 
Results


Approve HID Install Standard Results


Table 25 E-signature settings to prompt after (continued)


E-Signature Type
Function to 


Prompt After
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How the software
prompts


electronic
signature before


a run


If the system is configured to check that data is signed fore starting a run and the data 
for the run is not signed, a message is displayed when the user clicks Start Run. 


Example


The e-sig system is configured to require signatures from two users (one from the 
user account named Administrator, and the other from any user account with a 
scientist user role) for a spatial calibration before it can be used in a run. The spatial 
calibration has not been signed.


A user starts a run. The following message is displayed:


 Before the run can start, the following users must sign:


• The Administrator user 


• Any other user with the Scientist role specified and electronic signature enabled 
in their user account


If a user that does not meet the specified criteria signs, this message is displayed 
again.
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Generate e-signature reports


Display e-signature records


1. Access the E-Signature Reports screen.


2. (Optional): 


• Specify filters (date range, user name, 
action, object type, object name), then 
click Go.


• Select a record, then click Show 
Object History.


• In the history dialog box, select a 
record, then click Show E-Signature 
Details.


• Double-click column headers to sort. 
Multi-column sorting is supported (see 
“Multi-column sorting” on page 72). 


• Customize the table (see “Customize tables” on page 72).


3. The records that are displayed (if they are specified in E-Signature settings) are:


• Approve Dye Set


• Approve Size Standard


• Approve Spatial Calibration


• Approve Spectral Calibration


• Approve Instrument Protocol


• Approve Sizecall Protocol


• Approve Basecall Protocol


• Approve Qc Protocol


• Approve Genemapper Protocol


• Approve Genemapper ID-X 
Protocol


• Approve Seqscape Protocol


• Approve Microseq ID Protocol


• Approve Assay


• Approve Plate Template


• Approve Plate


• Approve Sample


• Approve Sequencing Install 
Standard Results


• Approve Microseq ID Install 
Standard Results 


• Approve HID Install Standard 
Results


• Approve HID Install Standard 
Results



javascript:kadovTextPopup(this)
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View and print e-signature reports


1. Display the records of interest as described above.


Note: Filter the list to decrease the time required to generate reports.


2. Click View E-Sig Summary Report or View E-Sig Detailed Report.


3. In the Report screen, click toolbar 
options to manipulate the report as 
needed. Place the mouse pointer 
over an item for a description of the 
item.


4. To print the report, click Print. 


5. To save the report electronically 
(.pdf), print the report and select 
CutePDF Writer as the printer.
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6. Close the report.


Export e-sig records


As needed, you can export e-sig records to a .txt file for additional manipulation and 
reporting outside the 3500 Series Data Collection Software.


1. Display the records of interest as described above.


2. Click  Export E-Sig Records.


3. Specify a name and location for the export .txt file.


4. Click Save.
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Export and import user accounts, security, audit, and 
electronic signature settings


Export 1. In any screen in the SAE module, click  Export 
in the navigation pane.


2. Select the items to export:


• User Profiles – Contains all settings in the following screens:


– Edit User – All user accounts with Active status


– User Role – All user roles and associated permissions (in case a user 
account specifies a user role that does not exist on the system into 
which you import the profiles)


• System Configuration – Contains all settings in the following screens:


– Security – Account setup and security policies


– Audit – Objects selected for auditing, audit modes, and reasons


– E-Signature Settings – Objects selected for E-Signature, functions, 
number of signatures, and authorities


– User Roles – All user roles and associated permissions 


3. Click Export.


4. Specify the name and location for the exported .dat file, then click Save.


A message is displayed when the export completes.


 Import 1. In any screen in the SAE module, click  Import in the navigation pane.


2. Select the .dat file to import, then click Open.


A message is displayed asking if you want to 
overwrite the current system configuration. 
Click Yes.


If any imported user accounts already exist on 
the system, you are prompted to overwrite or 
skip each account.
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Users overview of System Security, Audit Trail and 
E-Signature 


The Security, Audit, E-Signature (SAE) module is an optional component of the 
3500 Series Data Collection Software. The SAE module provides the following 
functionality:


• System security – Controls user access to the software. 


• Auditing – Tracks changes made to library items, actions performed by users, 
and changes to the SAE settings.


• Electronic signature (e-sig) – Requires users to provide a user name and 
password when performing certain functions. 


Depending on the way that your administrator configures these features, you may see 
the following dialog boxes and prompts when you use the software.


Security


Log in If security is enabled on your 
system, you must provide a user 
name and password to access the 
software. 


Your access to functions in the 
software is based on the 
permissions associated with your 
user account. Functions for which 
you do not have permissions are 
grayed out.


If your system is configured for 
password expiration, you will periodically be prompted to change your password. If 
your system is configured to monitor failed log in attempts, you will be locked out of 
the software if you incorrectly enter your user name or password for a specified 
number of times.


Permissions If your user account does not have permission to perform any function in the 
software, menu commands are grayed.
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Determine the
name of the


logged-in user


To display the full name of the logged-in user, 
place the mouse pointer on the Logout menu. 
The full name of the logged-in user is also 
displayed in the Load Plates for Run screen and 
the Monitor Run screen.


Change your
password when it


expires


When your password is about to expire, a message is displayed when you log in.


To change your password, select Tools Change 
Password. 


Enter your current password, then enter the new 
password two times, then click OK.


Account
suspension


If your system is configured to 
suspend a user account for failed 
logins, and you enter an incorrect user 
name and password for more than the 
allowed number of times, your user 
account is suspended, and the Log In 
dialog box indicates that your account 
is inactive.


There are two ways to activate a 
suspended account:


• You can wait until the suspension 
period ends.


• An administrator can change the account status from Suspended to Active.


Note: While a user is suspended, another user can click Reset, then log in and 
replace the suspended user.


 Session timeout If your system is configured to timeout 
and there is no user activity for the 
specified time, the Log In dialog box 
indicates that your user session has timed 
out. You must enter your user name and 
password to access the software.


Note: The administrator or another user 
with permission to log in to timed-out 
sessions can click Reset, then log in.
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Audit
If your system is configured for auditing, you 
may be prompted to specify a reason when 
you make certain changes in the software.


Based on your system configuration, you can 
either select a reason or enter a reason for 
change.


Electronic signature
If your system is configured for 
electronic signature, you may be 
prompted to provide your user name 
and password when you perform 
certain actions in the software.


If an item is set to require two 
signatures, the signers are not 
required to sign at the same time. 
When the first signer signs, the E-Sig 
status is set to Partially Signed. When 
the second signer signs, the E-Sig 
status is set to Signed.


You may also be permitted to sign objects such as plates, calibrations, or other library 
items. If electronic signature is enabled for items, any of the following may apply:


• The  E-Signature button is enabled in the library or the calibration.


• You are prompted to sign as described in “How the software prompts electronic 
signature before a run” on page 220.
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• The Open Plates dialog box or the library displays an “Is signed” column that 
reflects the electronic signature status of an item.
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8Maintain the Instrument


Maintenance schedule
This section lists the common tasks required to maintain your Applied Biosystems 
3500/3500xL Genetic Analyzers in good working condition. 


The Dashboard, in conjunction with the data entered in the schedule section of the 
Planned Maintenance, provide a comprehensive outline of maintenance tasks.


WARNING! Wear appropriate protection, including gloves, laboratory 
goggles, and coat whenever you work with the fluids used on this instrument, 
or parts that may come into contact with these fluids.


IMPORTANT! Use the cleaning agents as described in this manual, only. Use of 
cleaning agents not described in this manual can impair the instrument. 


For the instrument troubleshooting issues, see Appendix E, “Troubleshoot” on 
page 299.


Review maintenance notifications


Review maintenance notifications list in the Dashboard daily, then perform the 
scheduled tasks. 


When you complete a task, click  to mark it as complete, click  to mark it as 
dismissed.


Note: Completed and dismissed tasks are removed from the Maintenance 
Notification section, and they do not appear again unless they are repeating tasks. 
Dismissed tasks can be logged in the Notifications Log.


All actions are recorded in the Notification Log. See “Review the Maintenance 
Notifications Log” on page 257.
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Daily instrument maintenance tasks


Clean the assemblies, anode buffer container, and cathode buffer container, and 
ensure that the outside of the assemblies is dry.


IMPORTANT! Use the cleaning agents as described in this manual, only. Use of 
cleaning agents not described in this manual can impair the instrument. 


Task Frequency For information, see ...


Check consumables on the Dashboard – Refer to the gauges on 
the Dashboard to see the status for anode buffer container, 
cathode buffer container, and polymer.


Before each run “Check consumables 
on the Dashboard” on 
page 236


Visually inspect the level of fluid inside the anode buffer 
container and the  cathode buffer container. The fluid must line 
up with the fill line.


“Change the cathode 
buffer container (CBC)” 
on page 238


Ensure that the plate assemblies are properly assembled.


IMPORTANT! Align the holes in the plate retainer with the holes 
in the septa to avoid damaging capillary tips.


“Prepare the plate 
assembly” on page 53


Ensure that the plate assemblies and the cathode buffer 
container are positioned on the plate deck properly. They should 
sit securely on the deck.


“Load the plate in the 
instrument” on page 53


Ensure the array locking lever on the capillary array is secured. Chapter 1, Instrument 
and Software 
Description


Check for bubbles in the pump block and channels.


Note: Use the Remove Bubble wizard to remove bubbles.


Daily or before each run “Remove bubbles from 
the polymer pump” on 
page 251


Check the loading-end header to ensure that the capillary tips 
are not crushed or damaged.


“To change the capillary 
array” on page 252


Ensure that the pump block is in pushed back position. Daily Chapter 1, Instrument 
and Software 
Description


Clean the instrument surfaces of dried residue, spilled buffer, or 
dirt.


“Routine instrument 
cleaning” on page 242


Check for leaks and dried residue around the Buffer-Pin Valve, 
check valve, and array locking lever.


IMPORTANT! If leaks persist, contact Applied Biosystems.


“Check maintenance 
notifications” on 
page 28
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Weekly instrument maintenance tasks 


Monthly instrument maintenance tasks 


Quarterly maintenance tasks 


Task Frequency For information, see ...


Check the storage conditions of the used arrays to ensure the 
array tip is covered in the reservoir. 


Weekly “Check stored capillary 
arrays” on page 240


Run the Wash Pump and Channels wizard. “Wash the pump 
chamber and channels” 
on page 249


Use a lab wipe to clean the anode buffer container valve pin 
assembly on the polymer delivery pump. 


Chapter 1, Instrument 
and Software 
Description


Restart the computer and instrument. “Reset the instrument” 
on page 314.


Task Frequency For information, see ...


Flush the pump trap Monthly or as needed “Flush the water trap 
(pump trap)” on 
page 241


Empty the condensation container and the water trap waste 
container. The waste container is to the right of the pump block.


Chapter 1, Instrument 
and Software 
Description


Replace cathode buffer container septa. “Change the cathode 
buffer container (CBC)” 
on page 238


Run a performance check Chapter 5, Calibrate 
and Check 
Performance


Clean the autosampler “Routine instrument 
cleaning” on page 242


Clean the drip tray


Check disk space “Monitor disk space” 
on page 256


Defragment the hard drive Monthly


Before fragmentation 
reaches 10%.


“Defragment the 
computer hard drive” 
on page 257


Task Frequency For information, see ...


Run performance check Every three months Chapter 5, Calibrate 
and Check 
Performance
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Annual planned maintenance tasks 


Call your Applied Biosystems representative to schedule annual planned 
maintenance.


As-needed instrument maintenance tasks 


Use the maintenance calendar
The Maintenance calendar is a monthly or daily view of the routine maintenance 
tasks scheduled for your instrument. When a task is due to be performed, it is listed 
in the Maintenance Notifications list in the Dashboard (see “Review maintenance 
notifications” on page 229). 


View the calendar


To go to the Schedule from the Dashboard:


1. In the Dashboard, click Maintain Instrument toggle key. 


The Planned Maintenance options appear on the left-hand 
pane, highlighted below: 


The Dashboard provides you with a list of current 
maintenance notifications, as shown. Click for 
information.


2. From the Left-hand pane, under Planned Maintenance, 
click Schedule


3. Click on the top left-hand corner of the Schedule for 
more information.


Additionally, Applied Biosystems suggests that you add 
the regular maintenance tasks listed below to the 
maintenance calender.


Task Frequency For information, see ...


Change the tray. As needed “Routine instrument 
cleaning” on page 242


Remove dried polymer from the capillary tips with a lint-free 
wipe moistened with deionized water.


Archive and purge library objects


Dashboard Manage Archive or Purge


Chapter 6, Manage 
Library Resources
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Default calendar entries


A set of Applied Biosystems-recommended tasks are scheduled in the calendar, 
flagged with FR (Factory Repeating) in the monthly view and F (Factory) in the daily 
view. User-specified repeating tasks are flagged with R (Repeating) in the monthly 
view, see picture below.


You can change the priority of factory tasks, but you cannot remove them from the 
calendar or alter the frequency at which the notifications for the tasks are displayed. 


Additionally, Applied Biosystems suggests that you add to the maintenance calendar:


• The regular maintenance tasks. 


• A maintenance task to replace a consumable based on its installation date (for 
example, create a task to replace the polymer for two days before the polymer 
will expire)


Create calendar entries


To create a new scheduled task, click Create and follow the prompts.


The following is an example of scheduled events in the calender. 


The Month and Day tabs allow you to view your schedule in different formats. Click 
Detach to move the calendar window.
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Review the Maintenance Notifications Log
The Notifications Log is a history of all notifications messages and the action taken 
for the task (completed or dismissed). You can use this option to review a previous 
run information.


The Dashboard provides you with a list of current routine and maintenance 
notifications, as explained below.


Multi-column sorting is supported (see “Multi-column sorting” on page 72.


To go to the Notifications Log from the Dashboard: 


1. Click Maintain Instrument


2. From the Left-hand pane, under Planned Maintenance, click Notifications Log


Click on the top left-hand corner of the Notification Log for more information.


The Notification Log provides the following information on each event:


Notification time is determined in the Preferences. From the Dashboard, click 
Preferences, to open the Preferences dialog box, click Scheduler Preference, and 
follow the prompts.


Notification Description


Name The name of the event.


Priority The event priority.


Notification Date The date of notification.


Status The current status of the event.


User The name of the user.


Acknowledge Date/Time The date and time when the event was acknowledged.


Description The description for the event.







Review the Maintenance Notifications Log


235Applied Biosystems 3500/3500xL Genetic Analyzer User Guide







236 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Chapter 8 Maintain the Instrument


Instrument operational procedures
The day-to-day operation of the instrument involves performing the following tasks.


Check consumables on the Dashboard
• Change the Anode Buffer Container (ABC)


• Change the Cathode Buffer Container (CBC)


• Change the polymer


• Use the Conditioning Reagent


• Fill Capillary Array with fresh polymer


• Remove bubbles


The Quick View section of the Dashboard provides the necessary information that 
you need to operate the instrument. 


The information shown within the Quick View is generated automatically, via the 
Radio Frequency Identification (RFID) reader. 


Use the information presented to you in the Quick View section before and after 
performing a maintenance task. 


Gauges


Instrument
information


Consumables


Maintenance
notifications
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Change the anode buffer container (ABC)


For the following hazard(s), see the complete safety alert descriptions in “Specific 
chemical alerts” on page 333.


WARNING! CHEMICAL HAZARD. Anode Buffer Container (ABC).


For details see “Instrument reagents and consumables” on page 9.


Contamination might cause poor-quality data. To prevent the contamination, use 
genuine packaged polymer, anode buffer, cathode buffer and conditioning reagent. 


1. Remove the ABC from storage.


2. Check for expiration date on the ABC label to make sure it is not expired prior 
to or during intended use.


3. Allow refrigerated ABC to equilibrate to ambient temperature prior to first use. 
Do not remove the seal until you have completed step 5, below.


IMPORTANT! Ensure that all the buffer is moved to the larger side of the ABC 
prior to removing the seal. 


4. Verify that buffer level is at or above the fill line and check that seal is intact. 


IMPORTANT! Do not use if buffer level is too low or seal has been 
compromised. A fill tolerance of ± 1 mm is acceptable.


5. Tilt the ABC slightly (as shown in the figure 
below) to make sure most of 1✕ buffer is in the 
larger side of the container. There should be less 
than 1 ml of 1✕ buffer remaining in the smaller 
side of the container. 


6. Verify that the buffer is at the fill line.


7. Peel off the seal at the top of the ABC. 
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8. Place the ABC into the Anode end of the 
instrument, below the pump. 


IMPORTANT! The RFID label must be facing 
the instrument (and not you) to ensure that the 
RFID information is read accurately by the 
instrument. 


9. Close the instrument door to re-initialize.


Note: If you do not close the instrument door to re-initialize, you need to click 
Refresh from the Dashboard.


10. Click Refresh from the Dashboard to update the screen.


11. Check the Quick View section of the Dashboard for updated status after 
changing the ABC.


Change the cathode buffer container (CBC)


For the following hazard(s), see the complete safety alert descriptions in “Specific 
chemical alerts” on page 333.


WARNING! CHEMICAL HAZARD. Cathode Buffer Container (CBC).


For details see “Instrument reagents and consumables” on page 9.


Contamination might cause poor-quality data. To prevent the contamination, use 
genuine packaged polymer, anode buffer, cathode buffer and conditioning reagent. 


Use genuine parts and reagent. The use of inappropriate parts, or reagents, causes 
poor-quality data or damage the instrument.


1. Remove the CBC from storage.


2. Check for expiration date on the CBC label to make sure it is not expired prior 
to or during intended use.


3. Allow refrigerated CBC to equilibrate to ambient temperature before use. 


4. Wipe away condensation on the CBC exterior with a lint-free lab cloth. 


5. Verify that buffer level is at or above the fill line and check that seal is intact.


IMPORTANT! Do not use if buffer level is too low or seal has been 
compromised. A fill tolerance of ± 0.5mm is acceptable.


Note: The meniscus must 
be at or above the fill line.
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6. Tilt the CBC back and forth gently and carefully to ensure that the buffer is 
evenly distributed across the top of the baffles. 


Note: If you do not tilt the CBC back and forth, the buffer sticks to the baffles, 
due to surface tension.


7. Verify that the buffer is at or above the fill line.


8. When ready to install CBC, place the container 
on a flat surface (such as a lab bench) and peel 
off the seal.


9. Wipe off any buffer on top of the CBC with a 
lint-free cloth. Ensure that the top of the 
container is dry.


IMPORTANT! Failure to perform this action may 
result in an arcing event and termination of the 
run. 


10. Place the appropriate septa on both sides of the 
CBC.


a. Align the buffer septa (the part that is 
symmetrical) over the 24 holes of the CBC.


b. Push the septa lightly into the holes to start and then push firmly to seat the 
septa.


11. Install the CBC on the autosampler. 


Note: When properly installed, it will click on the 
autosampler as the tabs are snapped in place. 


12. Close the instrument door to re-initialize.


13. Click Refresh from the Dashboard to update the 
screen.


14. Check the Quick View section of the Dashboard for updated status after 
changing the CBC.
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Check stored capillary arrays


IMPORTANT! Wear appropriate protection, including gloves, laboratory goggles, 
and coat whenever you work with the fluids used on this instrument, or parts that may 
come into contact with these fluids.


When the capillary array is installed, electrodes at the bottom are inserted on the 
CBC. The electrodes at the top connect with the polymer delivery pump. Applied 
Biosystems recommends you keep the electrodes on the bottom in the tray with 
1✕ running buffer. For details see “Instrument reagents and consumables” on page 9. 


IMPORTANT! Keep the loading-end of the capillary array in 1✕ running buffer to 
prevent the polymer from drying in the capillaries. If fluid level is low, add distilled 
water (DI) to buffer solution. 


Refer to the Install capillary wizard for instructions on how to store the capillary 
array.


1X running buffer and distilled water (DI)
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Flush the water trap (pump trap)


The water trap must be flushed once per month to prolong the life of the pump and to 
clean any diluted polymer.


Flush with either distilled or deionized water and ensure that the water flows into the 
overflow container. Dispose the excess water (inside the overflow container). See 
“General chemical safety” on page 328.


Note: Leave the trap filled with either distilled or deionized water.


1. Fill the supplied 20 mL, all-plastic Luer lock syringe (in the PDP Cleaning kit, 
4359572) with distilled or deionized water. Expel any bubbles from the syringe.


IMPORTANT! Do not use a syringe smaller than 20 mL. Doing so may generate 
excessive pressure within the trap.


2. Attach the syringe to the forward-facing Luer 
fitting at the top of the pump block. Hold the 
fitting with one hand while threading the syringe 
onto the fitting with the other hand.


3. Open the Luer fitting by grasping the body of the 
fitting and turning it to loosen. Attached syringe 
and turn counterclockwise approximately one-
half turn.


IMPORTANT! DO NOT USE EXCESSIVE 
FORCE when you push the syringe plunger as 
this may damage the trap seals. Take approximately 30 seconds to flush 5 mL of 
either distilled or deionized water through the trap.


Note: Because the water trap volume is approximately 325 µL, a relatively 
small volume of water is adequate for complete flushing. However, a larger 
volume only improves flushing as long as force and flow rate are kept within the 
limits given above.


4. Remove the syringe from the Luer fitting. Hold the fitting with one hand while 
turning the syringe counterclockwise with the other hand.


5. Close the Luer fitting by lightly turning clockwise until the fitting seals against 
the block.







242 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Chapter 8 Maintain the Instrument


Routine instrument cleaning


IMPORTANT! Wear appropriate protection, including gloves, laboratory goggles, 
and coat whenever you work with the fluids used on this instrument, or parts that may 
come into contact with these fluids.


1. Ensure the oven and instrument doors are closed.


2. Press the Tray button on the front of the instrument to move the autosampler to 
the forward position.


IMPORTANT! Use the cleaning agents as described in this manual, only. Use of 
cleaning agents not described in this manual can impair the instrument. Please 
contact your local Life Technologies sales office if you have any questions.


3. Wipe off any liquid on or around the autosampler using a lint-free tissue.


4. Clean off any polymer build-up crystals on the instrument, including the 
capillary tips, with deionized water and lint-free tissue.


5. Clean the array plug.


6. Clean out the drip trays with deionized water, or ethanol (absolute), and lint-free 
tissue.


Note: The drip tray can be removed.
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Move and level the instrument


CAUTION! PHYSICAL INJURY HAZARD. Do not attempt to lift the 
instrument or any other heavy objects unless you have received related 
training. Incorrect lifting can cause painful and sometimes permanent back 
injury. Use proper lifting techniques when lifting or moving the instrument. 
Two or three people are required to lift the instrument, depending upon 
instrument weight.


1. Remove the following components from the instrument:


• Any plate assemblies from the autosampler.


• CBC from the autosampler.


• Capillary array: click Shutdown the Instrument in the Maintenance 
Wizards. See “To shutdown the instrument” on page 253.


• Anode buffer reservoir.


2. Switch off the circuit breaker on the back of the instrument. 


3. Disconnect the power cord and the Ethernet cable.


IMPORTANT! While moving the instrument, avoid any shock or vibration.


4. Move the instrument.


5. Turn the instrument legs to level the instrument.


To move the instrument corner ... Turn the leg ...


up right (clockwise)


down left (counterclockwise)
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Use the Maintenance Wizards to perform operations


About Maintenance Wizards


To activate the Maintenance Wizards from the Dashboard, click 
Maintain Instrument toggle key. 


The Maintenance Wizards feature of the Data Collection software 
allows you to perform operations necessary for sustaining the 
instrument. 


In no particular order, these operations include the following:


• Install a Capillary Array


• Remove bubbles from the polymer pump


• Wash the pump chamber and channels


• Fill the array with fresh polymer


• Replenish the polymer installed on the instrument


• Change the type of polymer installed on the instrument with the option to 
change the capillary array.


• Shutdown the Instrument.


IMPORTANT! Once started, Wizard operations cannot be canceled.


IMPORTANT! After performing a conditioning wash ensure that the buffer level 
inside the ABC is at or above fill line before proceeding to the next step except for 
the wash pump and channels wizard. 
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Replenish polymer


IMPORTANT! Do not use a polymer pouch that has been installed on one type of 
instrument on another type of instrument. For example, if you install a new polymer 
pouch originally on a 3500 (8-capillary) instrument, do not subsequently use that 
same polymer pouch on a 3500xL (24-capillary) instrument, or vice versa. Doing so 
may result in a lower number of samples/injections than specified.


For the following hazard(s), see the complete safety alert descriptions in “Specific 
chemical alerts” on page 333.


WARNING! CHEMICAL HAZARD. POP-4™, POP-6™, and POP-7™ 
polymers.


For details see “Instrument reagents and consumables” on page 9.


If you are replacing the same polymer type only, follow the procedures below:


IMPORTANT! If you remove a polymer pouch for storage, place a Pouch Cap 
(PN 4412619) onto the pouch, then place an empty pouch (or conditioning reagent) 
on the connector to prevent desiccation of any residual polymer on the connector.
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1. In the Maintenance Wizards screen, click Replenish Polymer. 


Note: The Replenish Polymer Wizard takes 10 to 20 minutes to complete.


2. Follow the prompts in the Replenish 
Polymer Wizard window. 


3. Click Refresh from the Dashboard to 
update the screen.


4. Check the Quick View section of the 
Dashboard for updated status after 
replenishing the polymer.
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Change polymer type


IMPORTANT! Do not use a polymer pouch that has been installed on one type of 
instrument on another type of instrument. For example, if you install a new polymer 
pouch originally on a 3500 (8-capillary) instrument, do not subsequently use that 
same polymer pouch on a 3500xL (24-capillary) instrument, or vice versa. Doing so 
may result in a lower number of samples/injections than specified.


For the following hazard(s), see the complete safety alert descriptions in “Specific 
chemical alerts” on page 333.


WARNING! CHEMICAL HAZARD. POP-4™, POP-6™, and POP-7™ 
polymers.


IMPORTANT! If you remove a polymer pouch for storage, place a Pouch Cap 
(PN 4412619) onto the pouch, then place an empty pouch (or conditioning reagent) 
on the connector to prevent desiccation of any residual polymer on the connector.


For details see “Instrument reagents and consumables” on page 9.


IMPORTANT! If the polymer dries on the fitment or in the pouch opening, the dried 
polymer prevents the pouch fitment from closing the internal cap properly. If that 
happens, the polymer pouch is no longer usable. When the pouch is removed, cover 
the fitment with a new, empty, or a conditioning pouch. To prevent drying, the pouch 
fitment must be covered with Pouch Cap (PN 4427991).


Note: Expired pouches cannot be used on the instrument.


1. Remove the polymer from storage 4 °C. 


2. Allow refrigerated polymer to equilibrate to ambient temperature before use. 


3. Check for expiration date on the pouch label to make sure it is not expired prior 
to use.


IMPORTANT! Do not use if the pouch and/or the label is damaged or the top 
seal is missing.


4. Peel off seal at the top of the pouch fitment. 


Note: You may occasionally notice a tiny droplet of polymer inside the fitment 
(residual from the pouch filling process). This is not expected to cause any 
performance issues.
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5. Slide the pouch fitment on to the slot of the lever assembly. Push the lever up to 
snap the pouch into the connector end of the instrument pump. 


Note: The RFID label must be facing the 
instrument (and not you) to ensure that 
the RFID information is read accurately 
by the instrument.


6. If a partially used pouch is removed for 
later use, use the suggested cap to plug 
the fitment opening and store the pouch under recommended storage conditions. 


7. From the Maintenance Wizards screen, click 
Change Polymer Type. 


IMPORTANT! This feature allows you to change the type of polymer installed 
on the instrument with the option to change the Capillary Arrays.


Note: The Change Polymer Type Wizard takes 60 to 70 minutes to complete.


8. Follow the prompts in the Change 
Polymer Type Wizard window. 


Note: Changing polymer 
requires the use of a Conditioning 
Reagent. See “Use the 
conditioning reagent” on 
page 250.


9. Click Refresh from the 
Dashboard to update the screen.


10. Check the Quick View section of 
the Dashboard for updated status 
after changing the polymer.
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Partially used polymer


IMPORTANT! Do not use a polymer pouch that has been installed on one type of 
instrument on another type of instrument. For example, if you install a new polymer 
pouch originally on a 3500 (8-capillary) instrument, do not subsequently use that 
same polymer pouch on a 3500xL (24-capillary) instrument, or vice versa. Doing so 
may result in a lower number of samples/injections than specified.


If a partially used pouch is removed for later use, use the suggested Pouch Cap to 
plug the fitment opening and store the pouch under recommended storage 
conditions. The Pouch Cap is sold separately (4412619).


If you remove a polymer pouch for storage, place a Pouch Cap (PN 4412619) onto 
the pouch, then place an empty pouch (or conditioning reagent) on the connector to 
prevent desiccation of any residual polymer on the connector. If the polymer dries on 
the fitment or in the pouch opening, the dried polymer prevents the pouch fitment 
from closing the internal cap properly. If that happens, the polymer pouch is no 
longer usable.


IMPORTANT! Follow the instructions in the wizard to ensure the proper installation 
and operation of the pouch and the instrument.


Wash the pump chamber and channels


Note: The Wash Pump and Channels wizard takes over 40 minutes to complete.


1. From the Maintenance Wizards screen, click Wash Pump 
and Channels.


2. Follow the prompts in the Wash Wizard 
window. 
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Use the conditioning reagent


For details see “Instrument reagents and consumables” on page 9.


IMPORTANT! Expired pouches cannot be used on the instrument. Once installed on 
the instrument, the pouch is good for a one-time use, only.


The use of the conditioning reagent is dictated by the instrument wizards. 


Contamination might cause poor-quality data. To prevent the contamination, use 
genuine packaged polymer, anode buffer, cathode buffer and conditioning reagent. 


Use genuine parts and reagent. The use of inappropriate parts, or reagents, causes 
poor-quality data or damage the instrument.


Refer to Chapter 3, Set Up and Run for instructions on priming the pump and 
initiating the run.


The Quick View section of the Dashboard provides the necessary information that 
you need for using the Conditioning Reagent.


Note: Install the pouch only when requested to do so by the wizard. 


To place the conditioning reagent on the instrument


1. Check for expiration date on the label to make sure it is not expired prior to use. 


IMPORTANT! Do not use if pouch/label is damaged or top seal is missing.


2. Peel off the seal at the top of the conditioning reagent pouch fitment.


3. Insert the pouch fitment on to the slot of the pump lever mechanism. Push the 
lever up to snap the pouch into the connector end of the instrument pump. 


Note: The RFID label must be facing the instrument (and not you) to ensure 
that the RFID information is read accurately by the instrument.


4. Follow the wizard for further 
instructions.


5. Click Refresh from the Dashboard to 
update the screen.


6. Check the Quick View section of the 
Dashboard for updated status after changing the Conditioning Reagent.
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Fill capillary array with fresh polymer


For the following hazard(s), see the complete safety alert descriptions in “Specific 
chemical alerts” on page 333.


WARNING! CHEMICAL HAZARD. POP-4™, POP-6™, and POP-7™ 
polymers.


For details see “Instrument reagents and consumables” on page 9.


The filling of the capillary array with fresh polymer is dictated by the instrument 
wizards. 


1. To fill capillary array with fresh polymer (same type of 
polymer), click Fill the Array with fresh Polymer. 


2. Follow the prompts in the Fill Array 
Wizard window. 


3. Click Refresh from the Dashboard to 
update the screen.


4. Check the Quick View section of the 
Dashboard for updated status after filling 
of the Capillary Array with fresh 
polymer.


Remove bubbles from the polymer pump


Remove bubbles from the polymer pump fluid path before each run. See “Daily 
instrument maintenance tasks” on page 230 for more information.


IMPORTANT! Wear gloves while handling polymer, the capillary array, septa, or 
CBC.


1. To remove bubbles from the polymer pump fluid path that 
travel from the polymer pouch through the pump, array 
port, and the Anode Buffer Container, click Remove 
Bubbles. 


Note: The Bubble Remove Wizard takes 5 to 15 minutes to complete.
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2. Follow the prompts in the Bubble 
Remove Wizard window. 


3. Check the Quick View section of the 
Dashboard for updated status of the 
polymer pouch after removing bubbles 
from the polymer pump fluid path.


To change the capillary array


CAUTION! SHARP The load-end of the capillary array has small but blunt 
ends and it could lead to piercing injury.


IMPORTANT! Check the loading-end header to ensure that the capillary tips are not 
crushed or damaged.


For details see “Instrument reagents and consumables” on page 9.


1. From the Maintenance Wizards screen, click Install Capillary 
Array. 


Note: The Install Capillary Array Wizard takes 15 to 45 minutes to complete.


2. Follow the prompts in the Install 
Capillary Array Wizard window. 


3. Check the Quick View section of the 
Dashboard for updated status of the 
capillary array.
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To shutdown the instrument


Use the Instrument Shutdown Wizard for short- and long-term shutdown.


1. From the Maintenance Wizards screen, click Shutdown the 
Instrument.


Note: The Instrument Shutdown Wizard takes 60 minutes to complete.


2. Follow the prompts in the Instrument 
Shutdown Wizard window. 


Perform the appropriate shutdown procedure 
based on the information in the following 
table: 


IMPORTANT! Place a conditioning reagent pouch onto the instrument when 
performing instrument shutdown.


If the instrument will be unattended for ... Perform this shutdown procedure ...


no more than 1 week No action is required.


1 to 2 weeks IMPORTANT! Keep the load-end of the capillary array in 1X buffer 
to prevent the polymer from drying in the capillaries. If fluid level is 
low, add DI water to buffer solution. Install the new CBC when ready 
to resume runs.


for more than 2 weeks Long-term. 


See below for long-term instrument shutdown.
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Computer maintenance
This section lists the common tasks required to maintain the computer for your 3500 
or 3500xL analyzer in good working condition. 


For the computer troubleshooting issues, see Appendix E, “Troubleshoot” on 
page 299.


Uninstall the software


When you uninstall the software, you are prompted to back up the datastore (the 
directory that contains all library items you created, such as plates and protocols).


IMPORTANT! Do not back up the datastore to the installation directory. The 
installation directory is deleted during the uninstall.


Archive, purge, and restore data
• Archive – Makes a copy of the data in an external file that you can save in 


another location.


• Purge – Allows you to delete (purge) user-created items stored in the library. 
Factory-provided items are not purged. You have an option to archive the items, 
also.


• Restore – Restores archived data back to the system.


IMPORTANT! These functions affect items stored in the library (datastore). These 
functions do not affect sample data files. 


Frequency Applied Biosystems recommends that you purge the library objects once every three 
months.


Archive library
items


This function archives items stored in the library. To archive audit records, see 
“Archive, purge, and restore audit records” on page 214.


1. Access the Archive screen.


2. Specify the date category and range, then click OK. 
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3. Specify a location and file name for the archive (.dsz) file, then click Save.


A message is displayed when the archive is complete.


IMPORTANT! Do not specify x:\Applied Biosystems\3500\datastore as the 
archive location. If you do so, your archive can be deleted if you uninstall the 
software and do not back up the datastore.


If you specify a location to which you do not have permission to save, a warning


message is displayed and gives you the option to save in another location.


Archive data files There are two ways to archive the data files 


1. Start Control Panel System and Maintenance Backup and Restore Center 


OR


Programs Accessories System tools Backup


2. Use either Back up File folder or Back up Computer options.


Note: If you export audit records for samples that are not in their original location 
(samples have been deleted or moved), an error message is displayed. Return sample 
data files to their original location, then export again.


Restore This function restores items stored in the library. To restore audit records, see 
“Archive, purge, and restore audit records” on page 214.


1. Access the Restore function.


2. Select the archive (.dsz) file to restore, then click Open.


If the archive file contains items that exist in the system, a message is displayed.
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3. Select an option to continue.


A message is displayed when the restore is complete.


Purge This function purges (deletes) items stored in the library. To purge audit records, see 
“Archive, purge, and restore audit records” on page 214.


1. Access the Purge function.


2. Click Yes in the Purge warning message stating that you are about to 
permanently delete all files in the library.


3. Specify the date category and range, then click OK. 


4. Click Yes in the Purge warning message.


A message is displayed when all records are deleted.


Monitor disk space


Ensure that you have sufficient drive space by regularly:


• Archiving data 


• Deleting unneeded files


• Emptying the trash


• Defragmenting the drives


Hard disk and
status


Manually check available disk space on Drive D.


To check the status, go to My Computer right-mouse click on C drive Select 
Properties Click General tab.
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Note: The Data Collection software will prompt you when it is 
70-75% full. At 78% full, the software will not start a run.


If there is insufficient space:


• Archive the sample files.


• Delete the sample file data from the drive D and empty the 
contents of the Recycle Bin.


Defragment the
computer hard


drive


This option can be set as a reminder in the scheduler. The fragmentation of files 
decreases the performance of both the Data Collection software and the computer 
operating system. Programs take a longer time to access files by performing multiple 
search operations of the fragments.


Go to Start Programs Accessories System Tools Disk Defragmenter and 
follow the prompts. 


Note: You can click Analyze to see if you should defragment or not.


Check available
space on all


drives


Before a run, the Data Collection software checks free disk space. If adequate free 
disk space is not available to store the data, the Data Collection software displays the 
following message:


Remove data: the drive is getting full


View the errors that appear for generated errors and in the Event Log window. See 
Appendix E, “Troubleshoot” on page 299. 


Also, check the status light in the bottom left-hand corner of the data collection 
window to see if it flashes red.


Review the Maintenance Notifications Log
The Notifications Log is a history of all notifications messages and the action taken 
for the task (completed or dismissed). You can use this option to review a previous 
run information.


The Dashboard provides you with a list of current routine and maintenance 
notifications, as explained below.


Multi-column sorting is supported (see “Multi-column sorting” on page 72).


To go to the Notifications Log from the Dashboard: 


1. Click Maintain Instrument


2. From the Left-hand pane, under Planned Maintenance, click Notifications Log


Click on the top left-hand corner of the Notification Log for more information.
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The Notification Log provides the following information on each event:


Notification time is determined in the Preferences. From the Dashboard, click 
Preferences, to open the Preferences dialog box, click Scheduler Preference, and 
follow the prompts.


Service Log
The Service Log is a record of instrument service, and it is used and completed by 
the Applied Biosystems service engineer at the time of service. 


To go to the Service Log from the Dashboard:


1. Click Maintain Instrument


2. From the Left-hand pane, under Planned Maintenance, click Service Log


Click on the top left-hand corner of the Service Log for more information.


The Service Log screen contains a history of all the service events that have occurred 
on the system, starting with the most recent event, and provides the following 
information on each event:


Notification Description


Name The name of the event.


Priority The event priority.


Notification Date The date of notification.


Status The current status of the event.


User The name of the user.


Acknowledge Date/Time The date and time when the event was acknowledged.


Description The description for the event.


Event Description


Ticket Number The number assigned to the event.


Service Type The type of service requested.


Event Occur Date The date that the event took place.


Service Start Date The date that the service started.


Service End Date The date that the service ended.


Service Engineer The name of the service engineer.


Reason The reason for logging the event.


Comments Any additional comments.
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Modules


Sequencing analysis reagents


Note: For more details see the product insert included in the product package.


The following table shows all the reagents for sequencing analysis. 


Table 27 Sequencing analysis reagents


Name
Part 


Number
Storage 


Conditions


On-instrument 
Shelf-life at 


Environmental 
Temperature


BigDye® Terminator (BDT) v3.1 Cycle Sequencing Kit


24 reactions


4337454 -15 °C to -25 °C 24 hours


BigDye® Terminator (BDT) v3.1 Cycle Sequencing Kit


100 reactions


4337455 -15 °C to -25 °C 24 hours


BigDye® Terminator (BDT) v3.1 Cycle Sequencing Kit


1000 reactions


4337456 -15 °C to -25 °C 24 hours


BigDye® Terminator (BDT) v3.1 Cycle Sequencing Kit


5000 reactions


4337457 -15 °C to -25 °C 24 hours


BigDye® Terminator (BDT) v1.1 Cycle Sequencing Kit


24 reactions


4337449 -15 °C to -25 °C 24 hours


BigDye® Terminator (BDT) v1.1 Cycle Sequencing Kit


100 reactions


4337450 -15 °C to -25 °C 24 hours


BigDye® Terminator (BDT) v1.1 Cycle Sequencing Kit


1000 reactions


4337451 -15 °C to -25 °C 24 hours


BigDye® Terminator (BDT) v1.1 Cycle Sequencing Kit


5000 reactions


4337452 -15 °C to -25 °C 24 hours


Table 28 Sequencing standards


Name
Part 


Number
Storage 


Conditions


On-instrument 
Shelf-life at 


Environmental 
Temperature


BigDye® Terminator (BDT) v3.1 Sequencing Standard (long read) 4404312 -15 °C to -25 °C 24 hours
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Fragment and HID analysis reagents


Note: For reagent or consumable shelf-life expiration date, see the package label.


The following table shows all the reagents for fragment and HID analysis. 


BigDye® Terminator (BDT) v1.1 Sequencing Standard (long read) 4404314 -15 °C to -25 °C 24 hours


BigDye® Terminator (BDT) v3.1 Matrix Standard 4336974 2 °C to 8 °C 24 hours


BigDye® Terminator (BDT) v1.1 Matrix Standard 4336824 2 °C to 8 °C 24 hours


Table 28 Sequencing standards


Name
Part 


Number
Storage 


Conditions


On-instrument 
Shelf-life at 


Environmental 
Temperature


Table 29 Fragment analysis HID standards


Name
Part 


Number
Storage 


Conditions


On-instrument 
Shelf-life at 


Environmental 
Temperature


Fragment Analysis Matrix Standards (5-Dye) -DS-02 4323014 2 to 8°C 24 hours


Fragment Analysis Matrix Standards (4-dye) - DS-32 4345831 2 to 8°C 24 hours


Fragment Analysis Matrix Standards (5-Dye) -DS-33 4345833 2 to 8°C 24 hours


Fragment Analysis Installation kit (5-Dye) -DS-33 4376911 2 to 8°C 24 hours


GS120LIZ Size Standard 4322362 2 to 8°C 24 hours


GS500ROX Size Standard 401734 2 to 8°C 24 hours


GS600 LIZ Size Standard v2 (for Normalization) 4408399 2 to 8°C 24 hours


GS1200 LIZ Size Standard 4379950 2 to 8°C 24 hours
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Sequencing analysis dye sets for all applications


Note: For reagent or consumable shelf-life expiration date, see the package label.


The following table shows all the dye sets for various applications.


Fragment analysis dye sets for all applications


Note: For reagent or consumable shelf-life expiration date, see the package label.


The following table shows all the dye sets for fragment analysis. 


Table 30 Dye Sets for various applications


Dye Set Application Name


E (v1.1 BigDye® Terminator) Rapid DNA sequencing


Z (3.1 BigDye® Terminator) DNA sequencing


Table 31 Fragment analysis dye sets


Dye Set Application 


E5 SNaPshot® kit


G5 DNA sizing for 5-dye chemistry


J6 DNA sizing for 6-dye chemistry


F DNA sizing for 4-dye chemistry


Any dye DNA sizing
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HID analysis dye sets


Table 32 AmpFlSTR Kit Table


AmpFlSTR® Kits Dye set (use with HID Fragment Analysis 
36_POP4 run module)


4-dye:


• COfiler®


• Profiler Plus®


• Profiler Plus® ID
• SGM Plus®


• Other 4-dye kits


F


5-dye:


• Identifiler®


• Minifiler™


• SEfiler™ Plus
• SinoFiler™


• Yfiler®


• Other 5-dye kits


G5
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Run modules


Capillary array and polymer (sequencing analysis run modules)


Decide what combination of capillary array and polymer matches your resolution 
and performance specifications, from the table below. 


Table 33 Capillary array and polymer (sequencing analysis run modules)


Run Module Type


&


Run Module Name


Configuration 23 hours Throughput‡


P
er


fo
rm


an
ce


Capillary 
Length 


(cm)


Polymer 
Type


Run 
Time 
(min)


3500 3500xL


Contiguous 
Read 


Length 
(CRL)§


Rapid sequencing


RapidSeq50_POP7


50 POP-7™ ≤40 ≥280 ≥840 ≥500


Standard sequencing


StdSeq50_POP6


50 POP-6™ ≤135 ≥80 ≥240 ≥600


Fast sequencing


FastSeq50_POP7


50 POP-7™ ≤65 ≥168 ≥504 ≥700


Standard sequencing


StdSeq50_POP7


50 POP-7™ ≤125 ≥88 ≥264 ≥850


Short read sequencing


ShortReadSeqPOP7


50 POP-7™ ≤30 ≥368 ≥1104 ≥300


Rapid sequencing BigDye® XTerminator™


RapidSeq_BDX_50_POP7


50 POP-7™ ≤40 ≥280 ≥840 ≥500


Standard sequencing BigDye® XTerminator™


StdSeq_BDX_50_POP6


50 POP-6™ ≤140 ≥80 ≥240 ≥600


Fast sequencing BigDye® XTerminator™


FastSeq_BDX_50_POP7


50 POP-7™ ≤65 ≥168 ≥504 ≥700


Standard sequencing BigDye® XTerminator™


StdSeq_BDX_50_POP7


50 POP-7™ ≤125 ≥88 ≥264 ≥850


Short read sequencing BigDye® XTerminator™ 
ShortReadSeq_BDX_POP7


50 POP-7™ ≤30 ≥368 ≥1104 ≥300


Microbial Sequencing


MicroSeq_POP7 


50 POP-7™ ≤125 ≥88 ≥264 ≥850
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Capillary array and polymer (fragment and HID analysis run modules)


Microbial Sequencing


MicroSeq_POP6


50 POP-6™ ≤135 ≥80 ≥240 ≥600


‡ Throughput (Samples / Day): The total number of samples run in 23 hours (0.5 hour for User interaction and 0.5 hour for 
warm-up time).


§ The maximum number of contiguous bases in the analyzed sequence with an average QV ≥20, calculated over a sliding 
window 20 base pairs wide from an AB Long Read Standard sequencing sample. This calculation starts with base 
number 1. The read length is counted from the middle base of the 1st good window to the middle base of the last good 
window, where a “good” window is one in which the average QV ≥20.


Table 33 Capillary array and polymer (sequencing analysis run modules) (continued)


Run Module Type


&


Run Module Name


Configuration 23 hours Throughput‡


P
er


fo
rm


an
ce


Capillary 
Length 


(cm)


Polymer 
Type


Run 
Time 
(min)


3500 3500xL


Contiguous 
Read 


Length 
(CRL)§


Table 34 Capillary array and polymer (fragment and HID analysis run modules)


Run Modules Type


&


Run Modules Name


Configuration 23 hours Throughput‡ Performance


Capillary 
Length 


(cm)


Polymer 
Type


Run 
Time 
(min)


3500 3500xL Range§


Sizing Precision#


50bp-
400bp


401bp-
600bp


601bp-
1200bp


Fragment analysis


FragmentAnalysis50_POP7


50 POP-7™ ≤40 ≥280 ≥840 ≤40 to 
≥520


<0.15 <0.30 NA‡‡


Fragment analysis


FragmentAnalysis50_POP6


50 POP-6™ ≤100 ≥112 ≥336 ≤20 to 
≥550


<0.15 <0.30 NA‡‡


Long fragment analysis


LongFragAnalysis50_POP7


50 POP-7™ ≤125 ≥88 ≥360 ≤40 to 
≥700


<0.15 <0.30 <0.45


HID


HID36_POP4


36 POP-4™ ≤35 ≥312 ≥936 ≤60 to 
≥400


<0.15 NA‡‡ NA‡‡


HID


HID36_POP7


36 POP-7™ ≤26 ≥424 ≥1272 ≤60 to 
≥400


<0.15 NA‡‡ NA‡‡


SNaPshot®


SNaPshot50_POP7


50 POP-7™ ≤30 ≥376 ≥1104 ≤40 to 
≥120


<0.50 NA‡‡ NA‡‡


‡ Throughput (Samples / Day): The total number of samples run in 23 hours (0.5 hour for User interaction and 0.5hr for 
warm-up time).
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§ Resolution Range: The range of bases over which the resolution (peak spacing interval divided by the peak width at half-
max in a GS600 or GS1200 LIZ size standard sample sized with a third order fit) is ≥1. The table shows the resolution 
range in ≥90% of samples.


# Sizing Precision: Standard deviation of sizes for one allele in the DS-33 install standard sized with the GS600 LIZ size 
standard across multiple capillaries in the same run. For one injection to pass, 100% of the alleles in that injection must 
meet the intra-run sizing precision specifications. The table shows the sizing precision of 100% of alleles in ≥90% of 
samples.


‡‡Not applicable because of the size of the fragments collected in the run. 
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267Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


BSecondary Analysis: Sequencing


Perform secondary analysis on sequencing experiments
The Applied Biosystems 3500/3500xL Genetic Analyzers and 3500 Series Data 
Collection Software provide integration between the instrument and secondary 
sequencing analysis software applications— specifically SeqScape® Software v2.7 
and MicroSeq® ID Software v2.2. Using auto-analysis, samples are loaded, 
sequencing data is generated, and basecalling along with secondary analysis is 
performed according to the protocols assigned to the plates prior to the run. 


Auto-analyze projects in the sequencing analysis software
Auto-analysis can only be performed on the same computer that collects the sample 
files, therefore SeqScape® or MicroSeq® ID Software must be co-installed and 
configured with the 3500 Series Data Collection Software on a Windows Vista® 
operating system. Automated basecalling occurs with KB™ Basecaller v1.4.1 (calls 
pure or mixed bases with quality values) and secondary analysis occurs with 
SeqScape® or MicroSeq® ID Software.


This procedure initially describes how to set up panels and bin sets in SeqScape® and 
then describes how to auto-analyze samples using the 3500 Series Data Collection 
Software. Once a run is complete, your data is seamlessly transferred into SeqScape® 
for analyzing, processing and reporting.


Note: For detailed information on setting up a MicroSeq® ID project to auto-analyze 
in the 3500 Series Data Collection Software, see the MicroSeq® ID v2.2 Getting 
Started Guide.


Software Purpose


SeqScape® A comprehensive resequencing tool designed to detect SNPs, 
profile mutations, perform medical sequencing, identify 
haplotypes, subtype pathogens, and confirm clone 
constructs. 


MicroSeq® ID A comparative sequencing tool for microbial identification of 
bacteria and fungi. 
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Set up an auto-analysis project in SeqScape®


IMPORTANT! When using SeqScape® Software to auto-analyze results data from the 
3500/3500xL analyzer, you must have v2.7 installed on the same computer as the 
3500 Series Data Collection Software.


Set up a project in the secondary analysis software before starting a run on the 
3500/3500xL analyzer. All analysis in SeqScape® occurs in a project. Create a 
project by following these steps:


Import a
reference


1. Start the SeqScape® Software ( ), then select Tools  SeqScape Manager.


2. Select the Reference Data Group tab, then click New and enter a name.


3. Select the ROI (Regions of Interest) tab, then click Add Ref. Segment.
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4. Select the file you want to use as your reference file, then click Import.


5. In the NT Variants tab (RDG Properties), select the NT Variants that you want 
to add to the reference sequence, then click Import to import a tab-delimited 
variants file or a multi-aligned sequence (.fsta) file. 


Note: When importing an amino acid variants file, use a tab-delimited format.


6. Click OK.


Define settings 1. Open Tools  SeqScape Manager.


2. Select the Analysis Protocols tab, then click New to enter a name.


3. Select the Basecalling tab, then select your Basecaller and Dye/Primer files.


Note: Unless a project requires a custom setting, keep the Processed Data, 
Ending Base and Quality Threshold settings at their default values.


4. In the Mixed Bases tab, specify the secondary analysis peak threshold for mixed 
base identification.


5. Keep the default settings for the other parameters listed in the Clear Range and 
Filter tabs, then click OK.


6. From the SeqScape Manager, select the Analysis Defaults tab, then click New 
and enter an Analysis Defaults Name.


7. Go to the Sample tab and select the Analysis Protocol you just created in the 
drop-down list.


8. Keep the default settings in the Project and Specimen tabs, then click Save.


In most cases, you will want to keep the default Display Settings and continue 
with creating a project template in the SeqScape® Software.
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Create a project
template


1. Open Tools  SeqScape Manager.


2. Select the Project Templates tab, then click New and enter a name for the 
template.


3. In the Reference Data Group and Analysis Defaults drop-down lists, select the 
RDG and Analysis Default that you previously created.


4. Keep the default Display Settings, then click OK.


With the project template created, continue with adding your sample files.


Create an empty
project


1. In the SeqScape® Software, select File  New Project.


2. Name the project.


3. In the Project Template list, select the project template that you previously 
created.


4. When the project opens, click Add Specimen (Tools  New Specimen) to 
create as many blank specimens as you have in your project, then click OK.


5. Close the SeqScape® Software. 


You are now ready to set up a run in the 3500 Series Data Collection Software 
specifying a SeqScape Protocol as your secondary analysis method.


Set up a SeqScape plate in the 3500 Series Data Collection 
Software


Start the 3500
Series Data


Collection
Software


1. Start the Auto-Analysis Manager before starting the 3500 Series Data 
Collection Software.


2. Start the 3500 Series Data Collection Software Dashboard  


3. Name your new plate.


4. Select the Number of Wells, Plate Type as Sequencing, Capillary Length and 
Polymer associated with this plate for the current run.


5. (Optional) Enter your name as Owner, a barcode and description for the plate.
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Specify auto-
analysis for
secondary


analysis


1. Check Perform Auto-Analysis (right side of the Plate Details section), to 
expand the Secondary Analysis section.


2. Confirm SeqScape auto-populates as the Software Type.


Note: If SeqScape does not appear in the drop-down list under Software Type, 
check your installation. Secondary analysis software must be installed correctly 
before the 3500 Series Data Collection Software is automatically listed as a 
selection.


3. Confirm Your computer name auto-populates as the Software Location.


IMPORTANT! For auto-analysis to be successful, the secondary analysis 
protocol must match the software location set here.


4. Enter your Username and Password for auto-analysis access to the secondary 
analysis software.


5. Click  Save to save your plate with these settings, then Assign 
Plate Contents to advance to the next screen.


Assign plate
contents


When assigning plate contents, you are assigning assays, file name conventions and 
results group to be associated with your auto-analysis. 







272 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Appendix B Secondary Analysis: Sequencing


Set up an assay 1. In the Assign Plate Contents screen, go to the Assays box and select either 
Create New Assay or Add From Library.


2. Name your assay in the Setup an Assay dialog box.


Note: (Optional) Select a color for this assay to display with in the Plate View.


3. Select an Instrument Protocol to apply to the assay.


Note: For more instruction on setting up an instrument protocol, see “Create a 
new instrument protocol” on page 165.


4. Select a Basecalling Protocol to apply to the assay.


IMPORTANT! Make sure your basecalling settings match the Analysis Settings 
specified in SeqScape.


Note: For more instruction on setting up a Basecalling protocol, see “Create a 
new basecalling protocol” on page 174. 


5. Create a new sequencing analysis protocol to apply to the samples by clicking 
Create New.







Set up a SeqScape plate in the 3500 Series Data Collection Software


273Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


6. Name your new sequencing analysis protocol, then select your specimens one 
by one, clicking Save after each specimen.


IMPORTANT! Each SeqScape protocol has one specimen, so you will need to 
create multiple protocols for multiple specimens. If you have multiple protocols, 
you will have multiple assays, as each assay is associated with one secondary 
analysis protocol.


Note: For more instruction on setting up a secondary analysis protocol, see 
“Create a new sequencing analysis protocol” on page 189. 


7. Click , then Save to Library if you want to use this assay again.


8. Click Close.


9. Name your samples by highlighting the number of wells in your plate and 
naming the sample in Customize Sample Info box.
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Note: For more information on naming samples, see “Name samples in the 
Plate View” on page 70.


Specify FNC and
RG


1. Specify a File Name Convention (FNC) and a Results Group (RG) to associate 
with your project. 


Note: You can create a FNC with the specimen name as a part of your sample 
file name.


2. Highlight the wells of your plate configuration (Plate View) and check the box 
next to the appropriate FNC to apply it to your project.


3. Repeat for the Results Group.


Note: For more information on setting up a FNC see “Create a new file name 
convention” on page 151. For more information on setting up a RG, see “Create 
a new results group” on page 156. 


4. Click  Save.
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5. Click .


6. Click Create Injection List, then click OK after the instrument performs its 
validations.


Start the auto-
analysis run


Click Start Run to begin your auto-analysis.


The 3500/3500xL analyzer display a progress indicator while it checks the level of 
consumables on the instrument.







276 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Appendix B Secondary Analysis: Sequencing


Monitor the run Monitor the run by checking the status icons in the Injection Details section (Monitor 
Run screen).


View sequencing
results


You can view the Sequencing Results in the 3500 Series Data Collection Software by 
going to the View Sequencing Results screen and selecting the tab of interest.
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Confirm run
completion


When the run successfully transfers for downstream analysis, the Autoanalysis 
Manager displays the project as successfully processed.


You can now launch SeqScape® and review the analyzed project.


Note: For guidelines on reviewing data and results, see the SeqScape® Software v2.7 
Workflow Quick Reference Guide (PN 4401740) or the SeqScape® Software User 
Guide (PN 4359442).


Auto-analysis with MicroSeq® ID
For instructions detailing how to set up a MicroSeq® ID analysis protocol, see 
“Create a new MicroSeq® ID analysis protocol” on page 191. For installation 
information on setting up the MicroSeq® ID Software to work with the 3500 Series 
Data Collection Software, see the MicroSeq® ID v2.2 Getting Started Guide.
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Perform secondary analysis on fragment experiments
The Applied Biosystems 3500/3500xL Genetic Analyzers and 3500 Series Data 
Collection Software provide integration between the instrument and secondary 
fragment analysis software applications — specifically GeneMapper® Software v4.1 
and GeneMapper® ID-X Software v1.1. Using auto-analysis, samples are loaded, 
fragment data is generated, and allele calling is performed according to the protocols 
assigned to the plates prior to the run. 


Auto-analyze projects in the fragment analysis software
Auto-analysis can only be performed on the same computer that collects the sample 
files, therefore GeneMapper® or GeneMapper® ID-X Software must be installed and 
configured with the 3500/3500xL analyzer on a Windows Vista® operating system. 
Secondary analysis occurs within the GeneMapper® or GeneMapper® ID-X 
Software.


This procedure initially describes how to set up panels and bin sets in GeneMapper® 


Software v4.1 and then describes how to auto-analyze samples using the 3500 Series 
Data Collection Software. Once a run is complete, your data is seamlessly transferred 
into GeneMapper® for analyzing, processing and reporting.


Note: For detailed information on setting up a GeneMapper® ID-X analysis to auto-
analyze in the 3500 Series Data Collection Software, see GeneMapper® ID-X v 1.1 
User Guide.


Software Purpose


GeneMapper® A high-performing and versatile software package for all 
fragment analysis and genotyping applications.


GeneMapper® ID-X A software for use in Human Identification testing (databasing, 
casework, and paternity applications) and used in conjunction 
with AmpFlSTR kit and the 3500/3500xL analyzer. 
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Set up an auto-analysis project in GeneMapper®


IMPORTANT! When using GeneMapper® Software to auto-analyze results data from 
the 3500/3500xL analyzer, you must have v4.1 installed on the same computer as the 
3500 Series Data Collection Software.


The fragment analysis workflow for auto-analysis is summarized in this flow chart.


Set up a project in the secondary analysis software before starting a run on the 
3500/3500xL analyzer. All analysis in GeneMapper® occurs in a project. 


Specify a kit, a
panel, and a bin


set for the project


1. Open GeneMapper® v4.1 by double-clicking .


2. Click  to open the Panel Manager.


3. Select the Panel Manager node (in the Navigation pane) to highlight.
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4. Select the panel, then Import to import a previously created kit folder with 
panel marker information.


Note: You have to import panels one by one; repeat this step for each panel.


5. Import the bin sets that are associated with the panels you just imported above. 
Click Import for each bin set.


Note: You have to associate a bin set to every panel that you imported.


6. Click OK to save and close the Panel Manager.


Note: For more information on how to create panels and bin sets, see the 
GeneMapper® v4.1 Quick Reference Guide (PN 4362816) or refer to the 
specific Getting Started Guide for your application.
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Create a new
project


1. Click  (GeneMapper Manager) to open the GeneMapper Manager. 


2. Select the Analysis Method tab, then click New.


3. Select the Analysis Method Type you want, then click OK.


4. Name your Analysis Method (General tab).


5. Select your Bin Set (Allele tab). 
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6. Select your Peak Detector Algorithm as Basic, Advanced or Classic (Peak 
Detector tab).


IMPORTANT! If you want to enable size standard normalization, you must 
select Advanced.


7. Customize your Peak Quality and/or Quality Flag settings in the appropriate tab, 
then close the Analysis Method Editor.


8. Click OK to save, then click Done to close GeneMapper®.


IMPORTANT! Close GeneMapper® v4.1 before performing the auto-analysis 
run on the 3500/3500xL analyzer.
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Set up a GeneMapper plate in the 3500 Series Data 
Collection Software


Set up a fragment analysis run in the 3500 Series Data Collection Software by 
assigning an Assay, a File Name Convention and a Results Group.


Start the 3500
Series Data


Collection
Software


1. Start the Auto-Analysis Manager before starting the 3500 Series Data 
Collection Software.


2. Start the 3500 Series Data Collection Software, then go Dashboard 


3. Name your new plate. 


4. Select the Number of Wells, Plate Type as Sequencing, Capillary Length and 
Polymer associated with this plate for the current run.


Specify auto-
analysis for
secondary


analysis


1. Check Perform Auto-Analysis (right side of the Plate Details section), to 
expand the Secondary Analysis section.


2. Confirm GeneMapper auto-populates as the Software Type.


Note: If GeneMapper does not appear in the drop-down list under Software 
Type, check your installation. Secondary analysis software must be installed 
correctly before GeneMapper is automatically listed as a selection.


3. Confirm Your computer name auto-populates as the Software Location.


IMPORTANT! For auto-analysis to be successful, the secondary analysis 
protocol must match the software location set here.


4. Enter your Username and Password for auto-analysis access to the secondary 
analysis software.


5. Click  Save to save your plate with these settings, then Assign 
Plate Contents to advance to the next screen.
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Assign plate
contents


When assigning plate contents, you are assigning assays, file name conventions and 
results group to be associated with your auto-analysis. 


Set up an assay 1. In the Assign Plate Contents screen, go to the Assays box and select either 
Create New Assay or Add From Library.


2. Name your new assay in the Setup an Assay dialog box.


Note: (Optional) Select a color for this assay to display with in the Plate View.


3. Select an Instrument Protocol to apply to the assay.


Note: For more instruction on setting up an instrument protocol, see “Create a 
new instrument protocol” on page 165.


4. Select a Sizecalling Protocol to apply to the assay.


Note: For more instruction on setting up an instrument protocol, see “Create a 
new sizecalling protocol” on page 179. 


5. Create a new fragment analysis protocol (GeneMapper Protocol) to apply to the 
samples by clicking Create New.


6. Name your new fragment analysis protocol and (optionally) enter a description.
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7. Select the panel(s) you previously created in GeneMapper®, then click 
.


Note: For more instruction on setting up a secondary analysis protocol, see 
“Create a new fragment analysis protocol” on page 193.


8. Click Close when you are finished applying all the panels to the assay.


9. Click , then close the Setup an Assay dialog box.
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10. Name your samples by highlighting the number of wells in your plate and 
naming the sample in Customize Sample Info box.


Note: For more information on naming samples, see “Name samples in the 
Plate View” on page 70.
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Specify FNC and
RG


1. Specify a File Name Convention (FNC) and a Results Group (RG) to associate 
with your project. 


Note: You can create a FNC with the specimen name as a part of your sample 
file name.


2. Highlight the wells of your plate configuration (Plate View) and check the box 
next to the appropriate FNC to apply it to your project.


3. Repeat for the Results Group.


Note: For more information on setting up a FNC see “Create a new file name 
convention” on page 151. For more information on setting up a RG, see “Create 
a new results group” on page 156.


4. Click  Save.


5. Click .


6. Click , then click OK after the instrument performs its 
validations.


Start the auto-
analysis run


Click Start Run to begin your auto-analysis.


The 3500/3500xL analyzer displays a progress indicator while it checks the level of 
consumables on the instrument.
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Confirm run
completion


When the run successfully transfers for downstream analysis, the Autoanalysis 
Manager displays the project as successfully processed.


You can now launch GeneMapper® and review your analysis.


Note: For guidelines on reviewing fragment data and results, see the GeneMapper® 
v4.1 Quick Reference Guide (PN 4362816) or refer to the specific Getting Started 
Guide for your application.


Auto-Analysis with GeneMapper® ID-X
For instructions detailing how to set up a GeneMapper® ID-X analysis protocol, 
see “Create a new HID analysis protocol” on page 195. For installation information 
on setting up the GeneMapper® ID-X Software v1.1 to work with the 3500 Series 
Data Collection Software, see the GeneMapper® ID-X Software v1.1 User Guide.
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Remote auto-analysis configuration


For remote auto-analysis, the 3500 Series Data Collection Software resides on the 
instrument computer and the GeneMapper® Software resides on a different computer. 


In this configuration, you can set up both softwares so that GeneMapper®: 


• connects to a remote computer running the 3500 Series Data Collection 
Software


• obtains sample files from the remote 3500 Series Data Collection Software 
database


• performs analysis of the generated sample files automatically


Remote auto-analysis installation
Install the remote auto-analysis configuration when you want to auto-analyze data 
and you plan to connect to a separate computer running the 3500 Series Data 
Collection Software.


Installing GeneMapper® Software as a remote auto-analysis configuration requires 
that you:


1. Start the Data Collection services on the remote Data Collection computer.


2. Install GeneMapper® Software v4.1 on the local computer.


IMPORTANT! Before installing GeneMapper®, start the Data Collection 
services on the remote Data Collection computer.
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Start the 3500
data collection


services


1. On the Data Collection computer, select Start  All Programs  Applied 
Biosystems  Data Collection  Run Data Collection version 1.0.


Note: If the services do not start automatically, click Start All.


STOPPING POINT. Wait until all services have changed to green before 
continuing.


2. If the 3500 Series Data Collection Software requires a password, type the login 
name and password, then click OK.


3. Verify that Data Service started without errors:


a. In the Service Console, right-click the graphic next to each service listed 
and select Show Console to display the Data Service output window.


b. Verify that no errors are displayed, then close the Data Service dialog box.


4. Obtain the host name (full computer name):


a. Right-click Computer on the desktop, then select Properties.


b. Locate the full computer name. (You will need to enter the name when you 
install the GeneMapper® Software).


c. Close the dialog box.
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Install
GeneMapper®


v4.1 for remote
auto-analysis


1. Insert the GeneMapper® v4.1 Software Full Installation DVD into the DVD 
drive to start the installer.


If the installer does not start automatically:


a. Right-click Computer, then select Explore.


b. Expand the DVD drive, then select the GeneMapper® v4.1 folder to display 
its contents.


c. Double-click to start the installer.


2. Close all other applications and windows, then click OK to close this message:


3. In the Welcome window, click Next.


4. Review the installation requirements status, then click Next.


5. Select Remote Analysis for type of installation, then click Next.


6. In the GeneMapper Client setup window, type the server name (full computer 
name) for the Data Collection computer (see step 4 on page 292), select ABI 
3500, then click Next.


7. Read the release notes, then click Next.


Note: For other installation and configuration setup instructions, see 
Chapter 3 of the GeneMapper® v4.1 Installation and Administration Guide.
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Create a shared folder


Create a shared
folder (Windows


Vista®)


1. Select Start  Computer, then double-click the drive on which you want the 
shared folder to reside.


2. Select File  New  Folder.


3. Name the folder (for example: Remote_Autoanalysis).


4. Right-click the new shared folder, then select Properties.


5. Select the Sharing tab, click Share.


6. In the Choose people to share with dialog box, click the drop-down and select 
Everyone (All users in this list).


7. Click Add.


8. In the Permission Level column, change the value from Reader to Co-owner.


9. Click Share, then click Done and Close.
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10. Click OK.


Set security
preferences for


the shared folder


1. Right-click the shared folder, then select Properties.


2. Select the Sharing tab, then click Advanced Sharing.


3. On Advanced Sharing window, click Permissions.
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4. In the Permissions for the <shared folder name> dialog box, select the checkbox 
for Full Control (in the Allow column).


5. Click OK twice.


6. Click Close.


Turn off password
protected sharing


IMPORTANT! Before starting Remote Auto-analysis, you must make sure that the 
password protected sharing settings on the Data Collection computer are turned off.


1. On the Data Collection computer, select Start  Control Panel  Network 
and Sharing Center.


2. Click the expand button ( ) for Password protected sharing,


3. Select Turn off password protected sharing.
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4. Click Apply.


Set up the 3500 Series Data Collection Software v1.0


Complete auto-
analysis setup


on the Data
Collection
computer


To complete your remote auto-analysis setup, you must create a new Results Group.


1. Select the Results Group node in the navigation pane.


2. Click New to open the Results Group editor.


3. Complete the selections in the General tab by:


a. Enter the new Results Group name.


b. Enter the Results Group owner.


c. (Optional) Enter the Results Group comment.


d. Check Results Group Entry Completed.


4. Complete the selections in the Analysis tab by:


a. Select the GeneMapper instance (GeneMapper + computer name) from the 
drop-down list.
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b. Check Do Autoanalysis.


Note: If you plan to perform an auto-analysis for every Results Group 
Complete instead of each run individually, check Results Group Entry 
Completed.


c. Enter the GeneMapper Login ID and password.


5. Complete the selections in the Destination tab by:


a. Check Use Custom Location.


b. Enter the Destination using the format: 


\\Remote analysis computer name\Shared folder name, for example:


\\myPC\Remote_Autoanalysis


c. (For remote auto-analysis specifically) Establish a connection with the 
remote analysis computer by:


• Select Start  Run.


• Enter the destination path, then click OK.


• Click Test to test the Location path name connection.


STOPPING POINT. If the test Passes, the message displays “Path Name test 
successful.” If the test Fails, the message displays “Could not make the 
connection. Please check that the Path Name is correct.” 
In this case, click Browse, then select the correct location.
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If you encounter any unforeseen and potentially hazardous event while operating the 
instrument, turn off the power switch, unplug the instrument, and call your 
Applied Biosystems representative.


IMPORTANT! See the Safety appendix for instrumentation and chemical safety 
information and guidelines.


Instrument troubleshooting


Symptom Possible cause Action


Amber light (blinking) Run paused Resume run


Door open Close the instrument door


Run failure that doesn't require 
restart of instrument


Conduct another run


Instrument status light is blinking red Instrument error 1. Power off the instrument.


2. Power on the instrument.


3. Restart the computer.


“An error has been detected from 
the instrument.”


Instrument monitor circuit failure Restart the computer


3500 Series Data Collection 
Software status icon is  instead 
of .


One or more of the services are 
stopped.


Right-click the status icon, then select 
Services. If any item does not display 
a checkmark, click the item to start the 
service.


“Unable to transmit measurement 
data. Internal data buffer overflow.” 


Communications error. Restart instrument and computer.


Electric discharge message during 
runs.


The ABC buffer may be low. Replace the ABC. 


Ensure that the ABC is being replaced 
per 3500 Series Data Collection 
Software notifications.
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Spatial calibration troubleshooting


Symptom Possible cause Action


“Start” Spatial Calibration button is 
disabled.


Communication failure between the 
Data Collection Software and 
instrument


Restart instrument and computer.


Check the NIC cable connection.


Unusual peaks or a flat line for the 
spatial calibration.


Improper installation of the 
detection cell: Detection cell on the 
array is not properly seated.


Unistall, then re-install the array: 
Reinstall the detection cell to reposition 
and make sure it fits in the proper 
position. If the calibration fails again:


1. Fill the capillaries with polymer.


2. Repeat the spatial calibration.


The instrument may need more time 
to reach stability. An unstable 
instrument can cause a flat line with 
no peaks in the spatial view.


Repeat the spatial calibration.


Broken capillary resulting in a bad 
array fill.


Check for a broken capillary, 
particularly in the detection cell area. If 
necessary, replace the capillary array 
using the Wizard.


Persistently bad spatial calibration 
results.


Bad capillary array. Replace the capillary array, and then 
repeat the calibration. Call your 
Applied Biosystems representative if 
the results do not improve.


"Spatial Calibration Error" message.


The instrument cannot perform 
Spatial Calibration with Array fill.


Conditioning reagent is installed. Replace the Conditioning reagent with 
an appropriate Polymer.
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Spectral calibration troubleshooting


Symptom Possible cause Action


No signal Incorrect preparation of sample Replace samples with fresh samples 
prepared with fresh Hi-Di™ Formamide.


Bubbles in sample wells Centrifuge samples to remove bubbles.


The capillary tips may not be 
touching the samples.


Check the volume of your samples. If 
no results, call your 
Applied Biosystems representative.


The capillary tips may be hitting the 
bottom of the wells. Autosampler 
not correctly aligned. 


Call your Applied Biosystems 
representative.


If the spectral calibration fails, or if a 
message displays “No spectral files 
found.”


Blocked capillary Refill the capillary array. You may have 
to install a fresh array or consider that 
capillary non-usable for purposes of 
planning your runs.


Incorrect chemistry file, dye set, 
and/or run module selected.


Correct the files and rerun the 
calibration.


Insufficient filling of array. Check for broken capillaries and refill 
the capillary array.


Expired matrix standards or old 
reagents.


Check the expiration date and storage 
conditions of the matrix standards 
and/or reagents. If necessary, replace 
with a fresh lot.


Data Error - One or more peaks fall 
below the minimum required 
amplitude of 750.


One or more peaks fall below the 
minimum required amplitude of 750.


Rerun the spectral standards, and if 
necessary, increase the amount of 
spectral standard added.


Spikes in the data or “Bad dye order 
detected” error message.


Expired polymer. Replace the polymer with a fresh lot 
using the Replenish Polymer Wizard.


Bubbles in the polymer system. Select the Bubble Remove Wizard to 
clear the bubbles.


Possible contaminant or crystal 
deposits in the polymer.


Properly bring the polymer to room 
temperature; do not heat. Replace the 
polymer if it has expired.


Elevated baseline. Poor spectral calibration. Perform new spectral calibration.


Spectral calibration history does not 
display previously run calibration.


If you change polymer type, spectral 
calibrations for the original polymer 
type are not retained.


No action.


Pull-down (mirror image) peaks The first time you perform a spectral 
calibration (for each dye set) after 
installing a new capillary array, you 
may notice pull-down peaks (or 
mirror image peaks). These pull-
down peaks will eventually correct 
themselves once the run completes.


No action.
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Sequencing install standard troubleshooting 


Symptom Possible cause Action


No signal Incorrect preparation of sample Replace samples with fresh samples 
prepared with fresh Hi-Di™ Formamide.


Bubbles in sample wells Centrifuge samples to remove 
bubbles.


The capillary tips may not be 
touching the samples.


Check the volume of your samples. If 
no results, call your 
Applied Biosystems representative.


The capillary tips may be hitting the 
bottom of the wells. Autosampler 
not correctly aligned. 


Call your Applied Biosystems 
representative.


If the Sequencing install standard 
(Performance check) fails.


Fail capillary


• If more than one failed capillary 
(for 8-capillary).


• If more than three failed capillary 
(for 24-capillary).


Accept button is not active, but 
Reject button is active.


Blocked capillary Refill the capillary array. You may have 
to install a fresh array or consider that 
capillary non-usable for purposes of 
planning your runs.


Incorrect chemistry file, dye set, 
and/or run module selected.


Correct the files and rerun the 
calibration.


Insufficient filling of array. Check for broken capillaries and refill 
the capillary array.


Expired matrix standards or old 
reagents.


Check the expiration date and storage 
conditions of the matrix standards 
and/or reagents. If necessary, replace 
with a fresh lot.


Expired polymer. Replace the polymer with a fresh lot 
using the Replenish Polymer Wizard.


Bubbles in the polymer system. Select the Bubble Remove Wizard to 
clear the bubbles.


Possible contaminant or crystal 
deposits in the polymer.


Properly bring the polymer to room 
temperature; do not heat. Replace the 
polymer if it has expired.
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Fragment/HID install standard troubleshooting 


Anode buffer container troubleshooting
Also see “Data/electropherogram troubleshooting” on page 306. 


Symptom Possible cause Action


Fragment/HID report contains blank 
pages or incomplete information.


All dyes are not selected before you 
generate the report.


Select all dyes, then generate the 
report.


No signal Incorrect preparation of sample Replace samples with fresh samples 
prepared with fresh Hi-Di™ Formamide.


Bubbles in sample wells Centrifuge samples to remove 
bubbles.


The capillary tips may not be 
touching the samples.


Check the volume of your samples. If 
no results, call your 
Applied Biosystems representative.


The capillary tips may be hitting the 
bottom of the wells. Autosampler 
not correctly aligned. 


Call your Applied Biosystems 
representative.


If the Fragment/HID install standard 
(Performance check) fails.


Blocked capillary Refill capillary array. You may have to 
install a fresh array or consider that 
capillary non-usable for purposes of 
planning your runs.


Insufficient filling of array. Check for broken capillaries and refill 
the capillary array.


Expired matrix standards or old 
reagents.


Check the expiration date and storage 
conditions of the matrix standards 
and/or reagents. If necessary, replace 
with a fresh lot.


Expired polymer. Replace the polymer with a fresh lot 
using the Replenish Polymer Wizard.


Bubbles in the polymer system. Select the Bubble Remove Wizard to 
clear the bubbles.


Possible contaminant or crystal 
deposits in the polymer.


Properly bring the polymer to room 
temperature; do not heat. Replace the 
polymer if it has expired.


Symptom Possible cause Action


Electrophoresis failure. Buffer below fill line (inadequate 
amount of buffer).


Ensure that buffer level is at or above 
the fill line. 


Do not use if buffer level is too low or 
seal has been compromised.
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Cathode buffer container troubleshooting
Also see “Data/electropherogram troubleshooting” on page 306. 


RFID troubleshooting 


Link a plate troubleshooting 


Symptom Possible cause Action


Electrophoresis failure. Buffer below fill line (inadequate 
amount of buffer).


Ensure that buffer level is at or above 
the fill line. 


Do not use if buffer level is too low or 
seal has been compromised.


Symptom Possible cause Action


Unable to read RFID information. 
“Failure to Read from RFID tag”


Consumable package is improperly 
installed or defective label.


Polymer/Conditioning reagent 
pouch mis-oriented. 


Ensure that the RFID label is not visibly 
damaged and consumable package is 
properly installed. 


Ensure that label is close, and parallel, 
to the instrument.


Reposition or re-install consumable, 
and click Refresh on the dashboard.


If no results, restart the instrument and 
the computer.


If no results, install a new consumable 
(if available), and call your 
Applied Biosystems representative for 
a replacement.


Symptom Possible cause Action


Plate does not link. Spatial/Spectral calibration was not 
performed


1. Perform spatial calibration.


2. Relink the plate(s).


Plate was linked, but now it is 
unlinked.


If you access the Load Plates for 
Run screen from the navigation 
pane, a plate may not be linked 
(indicated by the active Link button).


Access the Load Plates for Run screen 
from the navigation pane and click Link 
Plate.


“No plate in position A” message. You physically loaded plate in 
position B (plate B position) and try 
to link plate.


Click Link Plates and link the plate 
directly to position B (plate B position).


Follow the prompts.


“No plate detected” message The plate is in position B. Place the plate in position A.
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How to search and use the log files
The 3500 Series Data Collection Software generates the following log files that you 
view using a text editor such as Wordpad:


• 3500UsageStatistics.txt–Provides a summary of the number of plates run, as 
well as number of run types (sequencing, fragment, and HID). 


Stored in: x:\Applied Biosystems\3500\UsageData


• 3500ConsumableUpdates.txt–Provides a summary of consumables installation 
information and dates. 


Stored in: D:\Applied Biosystems\3500\LogFiles


View instrument sensor details
Click View Instrument Sensor Details in the Dashboard 
to display instrument information.


Run status of the instrument is displayed while a run is in 
progress.


Figure 37 Instrument sensor details
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Data/electropherogram troubleshooting 


Symptom Possible cause Action


Signal too high. Sample concentration is too high. Dilute the sample.


Decrease the injection time.


Too much DNA added to the 
reaction, resulting in uneven signal 
distribution.


Optimize reaction conditions.


No signal. Failed reaction. Repeat reaction.


Blocked capillary. Refill capillary array. You may have to 
install a fresh array or consider that 
capillary non-usable for purposes of 
planning your runs.


Bent capillary array tips.  Replace the capillary array.


Cracked or broken capillary array. Visually inspect the capillary array, 
including the detector window area for 
signs of breakage.


Low signal strength. Degraded Formamide. Use a fresh aliquot of Hi-Di™ 
Formamide.


Not enough sample: Pipetting error. Increase the amount of DNA added.


Sample has high salt concentration. Dilute with distilled or deionized water.


Desalt using a column purification 
method.


Insufficient mixing. Vortex the sample thoroughly, and then 
centrifuge the tube to condense the 
sample to the bottom of the tube.


Weak amplification of DNA. Reamplify the DNA.


Check DNA quality.


Autosampler out of calibration. Check the volume of your samples. If 
still low signal strength, call your 
Applied Biosystems representative.


Elevated baseline. Possible contaminant in the polymer 
path.


Use the conditioning reagent for 
washing the polymer pump.


Possible contaminant or crystal 
deposits in the polymer.


Bring the polymer to room 
temperature.


Replace the polymer if it has expired.


Poor spectral calibration. Perform new spectral calibration.


Loss of resolution. Too much sample injected. Dilute the sample and re-inject.


Poor quality water. Use distilled or deionized water.


Degraded polymer. Use a fresh supply of polymer.


Capillary array used for more than 
160 injections.


Replace with new capillary array.


Degraded formamide. Prepare fresh Hi-Di™ Formamide and 
re-prepare samples.


High salt concentration in samples. Use a recommended protocol for salt 
removal.


Dilute salts with water.
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Poor resolution in some capillaries. Insufficient filling of capillary array. Refill the capillary array and look for 
polymer leakage. If problem persists, 
call your Applied Biosystems 
representative.


Re-inject the same samples.


Poor quality samples. Check the sample preparation.


Leak in system. Tighten the connectors and array lever.


No current. Not enough buffer in ABC. Ensure that the buffer is filled up to the 
fill line.


Bubble(s) present in the lower 
polymer block and/or the array 
and/or channels.


Pause the run and inspect for bubbles 
hidden in the tubing connectors.


Select the Bubble Remove Wizard to 
remove the bubbles.


Elevated current. Degraded polymer. Open fresh supply of polymer and use 
Replenish Polymer Wizard.


Arcing in the lower polymer block. Inspect the lower polymer block for 
discoloration or damage.


Replace the lower polymer block if 
necessary.


Fluctuating current. Bubble in polymer block. Pause run and inspect for bubbles 
hidden in the tubing connectors.


Select Bubble Remove Wizard to 
remove the bubbles.


A slow leak may be present in the 
system.


Check polymer blocks for leaks.


Tighten all fittings.


Not enough buffer in ABC. Ensure that the buffer is filled up to the 
fill line.


Arcing Check for moisture in and around the 
septa, the CBC, the oven, and the 
autosampler.


Poor performance of capillary array 
used for fewer than 100 runs.


Poor quality samples, possible 
cleanup problems.


Desalt samples using a recommended 
purification protocol.


Poor quality formamide. Prepare fresh Hi-Di™ Formamide and 
re-prepare samples.


Leak in system. Tighten the connectors and array lever.


Migration time becomes 
progressively slower.


Leak in system. Tighten the connectors and array lever.


Improper filling of the system with 
polymer.


Polymer delivery pump may need to be 
serviced. 


If the issue persists, call your 
Applied Biosystems representative.


Migration time becomes 
progressively faster.


Water in polymer system, resulting 
in diluted polymer.


Use Bubble Remove Wizard to add 
polymer to system.


Buffer valve leakage. Check the Buffer-Pin Valve and see if it 
closes correctly.


Symptom Possible cause Action
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Extra peaks in the 
electropherogram.


Data off scale. Dilute the sample and re-inject the 
sample.


Possible contaminant in sample. Re-amplify the DNA.


Sample re-naturation. Heat-denature the sample in good 
quality formamide and immediately 
place on ice.


Peaks exhibit a shoulder in 
GeneMapper® ID-X Software 
applications.


Sample re-naturation. Heat-denature the sample in good 
quality formamide and immediately 
place on ice.


Error messages:


• "Leak detected during 
polymer delivery"


• "Leak detected during bubble 
compression"


The run aborts.


Bubbles in the polymer system. Select the Bubble Remove Wizard to 
clear bubbles.


Leak in the polymer system. Check for evidence of leaks.


If polymer leak occurred, conduct a 
water wash and wash the pump trap 
using the cleaning kit supplied.


Buffer valve leakage. Check the Buffer-Pin Valve and see if it 
closes correctly.


Clean the Buffer-Pin Valve.


Ensure that the maintenance schedule 
is followed per 3500 Series Data 
Collection Software notifications.


Filling the array during install array. Run Fill the Array with fresh Polymer 
wizard, or run Change Polymer Type 
wizard.


Detection cell stuck. 


It is difficult to remove when 
changing the capillary array.


Improperly placed detection cell. To loosen the detection cell:


1. Undo the array lever and pull the 
polymer block towards you to first 
notch.


2. Hold both sides of the capillary 
array around the detection cell area, 
and apply gentle pressure equally 
on both sides.


3. Release.


Electrophoresis current is unstable Bubbles in the polymer system. Select the Bubble Remove Wizard to 
clear bubbles.


Electrophoresis failure. Buffer below fill line. Ensure that the buffer has not split into 
the overflow. If so, move the buffer 
back to main reservoir.


Symptom Possible cause Action
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Dashboard troubleshooting


Load plate troubleshooting


Symptom Possible Cause Action


The Days Remaining value for 
buffer/polymer does not 
automatically update.


The Days Remaining for buffers 
updates only when you click Refresh 
or Start A Run. 


As part of daily startup, click Refresh 
to update buffer status.


Symptom Possible Cause Action


Pre-run validation check does not 
display a date for a consumable.


The software does not display a date 
if it is identical to the preceding date. 
In the example below, the installation 
and recommended replacement 
dates for cathode buffer are identical 
to the dates for anode buffer.


No action.


Link/Unlink Plate error message. Read the details. Click Details to determine the cause 
of the error.


When the plate is successfully 
loaded, the Load Plates for Run 
screen is displayed. 
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“No plate in position A” message. You physically loaded plate in 
position B (plate B position) and try to 
link plate.


Click Link Plates and link the plate 
directly to position B (plate B 
position).


Follow the prompts.


“No plate detected” message The plate is in position B. Place the plate in position A


"Fragment performance check is 
required" message.


Running fragment modules after 
loading the plate.


Change polymer to POP-7™.


Run fragment analysis performance 
check.


"Sequencing performance check is 
required" message.


After loading the plate.


Running sequencing modules 
(POP-6™) after loading the plate.


Change polymer to POP-7™.


Run sequencing performance check.


Load plate or Load Plate for Run 
message.


Performance issues. Click OK and follow the prompts.


Symptom Possible Cause Action
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Monitor run troubleshooting


Review results troubleshooting


Symptom Possible Cause Action


Re-inject button is dimmed when you 
select an injection


Injection contains samples with 
assays that specify more than one 
instrument protocol.


Select in the injection list the injection 
with the instrument protocol of 
interest, select in the array view the 
capillary that corresponds to the well 
of interest, then click Re-inject.


The instrument run goes into pause 
state, unexpectedly.


RFID read/write process. Check the Dashboard. Conduct an 
RFID refresh, if it does not refresh, 
restart both the computer and 
instrument.


Start run does not respond The instrument has not initialized. It takes, approximately, 10 seconds 
for the instrument to initialize after 
the instrument door is closed. Do not 
start a run until the instrument status 
light is green.


"Fragment performance check is 
required" message.


Running fragment modules after 
loading the plate.


Change polymer to POP-7™.


Run fragment analysis performance 
check.


"Sequencing performance check is 
required" message.


After loading the plate.


Running sequencing modules 
(POP-6™) after loading the plate.


Change polymer to POP-7™.


Run sequencing performance check.


Symptom Possible Cause Action


Sample files are not displayed when 
imported.


You imported (.hid) files and you did 
not click HID Samples.


Click HID Samples.


Peaks are not labeled when you 
access the screen.


Labels are not automatically applied. See “Label peaks” on page 93.


x and y scaling plot settings are not 
applied when you click Apply. 


Scaling settings are applied only 
when you click Zoom.


Click Zoom.


The sizing quality result reported in 
the 3500 Series Data Collection 
Software differs from the sizing 
quality result for reported in the 
GeneMapper® ID-X  Software.


You imported (.fsa) files instead of 
(.hid) files into the GeneMapper® ID-X  
Software.


The 3500 Series Data Collection 
Software does not consider the 
presence of broad peaks when 
determining sizing quality for 
fragment analysis data, therefore the 
sizing quality result reported in the 
3500 Series Data Collection Software 
will differ from the sizing quality result 
reported in the GeneMapper® ID-X  
Software, which considers broad 
peaks in sizing quality.


No action.
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Review error message details
Error messages in the 3500 Series Data Collection Software include a Details button. 
Click Details to display more information about an error message.


Audit troubleshooting


Electronic signature troubleshooting


Symptom Possible Cause Action


“Export did not complete 
successfully”


You exported records for samples 
that are not in their original location 
(samples have been deleted or 
moved).


Return sample data files to their 
original location, then export again.


Symptom Possible Cause Action


Electronic signature prompt is 
displayed when you edit sample 
comments.


Electronic signature prompt is 
displayed for sample comments, 
regardless of the electronic signature 
setting.


No action.
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Manual commands troubleshooting 


Miscellaneous 


Symptom Possible Cause Action


When you select Tools Manual 
Commands, Set defined command 
for Consumables, then select a Read 
Command, the information displayed 
is not readable.


The feedback from Consumables 
Read Tag commands does not 
display valid information.


Refer to the Dashboard for 
consumables RFID tag information.


Symptom Possible Cause Action


Polymer crystals on the Buffer-Pin 
Valve.


Buffer valve leakage. Clean the Buffer-Pin Valve.


Ensure that the maintenance 
schedule is followed per 3500 Series 
Data Collection Software 
notifications.


Fluid does not move through the 
pump and into the ABC from polymer 
or conditioning pouch.


Not applicable. Call your Applied Biosystems 
representative.


Electric discharge message during 
runs.


ABC may be low. Replace the ABC.


Ensure that the ABC is being 
replaced per 3500 Series Data 
Collection Software notifications.


Leak detected during bubble 
compression during run or while 
filling the array.


Leak in system. Run the Bubble Removal wizard. 
Ensure that there are no bubbles in 
the pump.


If problem persists, use conditioning 
pouch for water wash. Use Replenish 
Polymer wizard to fill pump and array 
with polymer. 


Only some injections, from a series of 
injections, are completed.


3500 Series Data Collection Software 
never moves on to the next injection.


Check connection between the 
instrument and computer and restart 
both the instrument and computer.


Set up the injections again and 
started the runs.


"Injection failed” message.


After some of the injections 
complete.


Capillary RFID cannot be read.


When you click Refresh on the 
dashboard, and consumables 
information is listed as "Unknown."


Connection between the computer 
and instrument.


“Instrument is not connected” 
message.


After you start 3500 Series Data 
Collection Software.


“Internal buffer data overflow” 
message.
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Reset the instrument
Reset the instrument when:


• There is a fatal error as indicated by the red status light


• The instrument does not respond to the Data Collection software


Reset with the
Reset button


1. Shut down the computer.


2. Close the instrument doors.


3. Reset the instrument with the Reset button, as shown.


Note: The Reset button is accessible through a small hole to the left of the Tray 
button.


Reset by
powering down


1. Shut down the computer.


2. Close the instrument doors.


3. Power off the instrument by pressing the on/off button on the front of the 
instrument.


4. Power on the instrument and wait until indicator light turns solid green.


5. Power on the computer.


6. Launch the Data Collection software (Service Console applications start 
automatically).


IMPORTANT! Wait until the computer has completely restarted before 
proceeding.


Reset button
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Symbols on instruments


Electrical
symbols on
instruments


The following table describes the electrical symbols that may be displayed on 
Applied Biosystems instruments.


Safety symbols The following table describes the safety symbols that may be displayed on 
Applied Biosystems instruments. Each symbol may appear by itself or with text that 
explains the relevant hazard (see “Safety labels on instruments” on page 317). These 
safety symbols may also appear next to DANGERS, WARNINGS, and CAUTIONS 
that occur in the text of this and other product-support documents.


Symbol Description


Light switch.


Indicates the On position of the circuit breaker.


Indicates the Off position of the circuit breaker.


Indicates a standby switch by which the instrument is switched on to the 
Standby condition. Hazardous voltage may be present if this switch is on 
standby.


Indicates the On/Off position of a push-push main power switch.


Indicates a terminal that may be connected to the signal ground reference 
of another instrument. This is not a protected ground terminal.


Indicates a protective grounding terminal that must be connected to earth 
ground before any other electrical connections are made to the 
instrument.


Indicates a terminal that can receive or supply alternating current or 
voltage.
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Environmental
symbols on
instruments


The following symbol applies to all Applied Biosystems electrical and electronic 
products placed on the European market after August 13, 2005.


Symbol Description


Indicates that you should consult the manual for further information and to 
proceed with appropriate caution.


Indicates the presence of an electrical shock hazard and to proceed with 
appropriate caution.


Indicates the presence of a hot surface or other high-temperature hazard 
and to proceed with appropriate caution. 


Indicates the presence of a laser inside the instrument and to proceed 
with appropriate caution.


Indicates the presence of a biological hazard and to proceed with 
appropriate caution.


Indicates the presence of sharp object and piercing injury and to proceed 
with appropriate caution.


Symbol Description


Do not dispose of this product as unsorted municipal waste. Follow 
local municipal waste ordinances for proper disposal provisions to reduce 
the environmental impact of waste electrical and electronic equipment 
(WEEE). 


European Union customers: 
Call your local Applied Biosystems Customer Service office for equipment 
pick-up and recycling. See www.appliedbiosystems.com for a list of 
customer service offices in the European Union.



http://www.appliedbiosystems.com
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Safety labels on instruments


The Applied Biosystems 3500/3500xL Genetic Analyzers contain warnings at the 
locations shown below:


Locations of laser warnings


On the detection cell as shown below.


General instrument safety


WARNING! PHYSICAL INJURY HAZARD. Use this product only as 
specified in this document. Using this instrument in a manner not specified by 
Applied Biosystems may result in personal injury or damage to the 
instrument.


WARNING! PHYSICAL INJURY HAZARD. Using the instrument in a 
manner not specified by Applied Biosystems may result in personal injury or 
damage to the instrument.


Moving and lifting
the instrument


CAUTION! PHYSICAL INJURY HAZARD. The instrument is to be moved 
and positioned only by the personnel or vendor specified in the applicable site 
preparation guide. If you decide to lift or move the instrument after it has been 
installed, do not attempt to lift or move the instrument without the assistance 
of others, the use of appropriate moving equipment, and proper lifting 
techniques. Improper lifting can cause painful and permanent back injury. 
Depending on the weight, moving or lifting an instrument may require two or 
more persons.


Moving and lifting
stand-alone


computers and
monitors


WARNING! Do not attempt to lift or move the computer or the monitor 
without the assistance of others. Depending on the weight of the computer 
and/or the monitor, moving them may require two or more people.


Things to consider before lifting the computer and/or the monitor:
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• Make sure that you have a secure, comfortable grip on the computer or the 
monitor when lifting.


• Make sure that the path from where the object is to where it is being moved is 
clear of obstructions.


• Do not lift an object and twist your torso at the same time.


• Keep your spine in a good neutral position while lifting with your legs.


• Participants should coordinate lift and move intentions with each other before 
lifting and carrying.


• Instead of lifting the object from the packing box, carefully tilt the box on its 
side and hold it stationary while someone slides the contents out of the box.


Operating the
instrument


Ensure that anyone who operates the instrument has:


• Received instructions in both general safety practices for laboratories and 
specific safety practices for the instrument.


• Read and understood all applicable Material Safety Data Sheets (MSDSs). See 
“About MSDSs” on page 329.


Cleaning or
decontaminating


the instrument


CAUTION! Before using a cleaning or decontamination method other than 
those recommended by the manufacturer, verify with the manufacturer that the 
proposed method will not damage the equipment.


Physical hazard safety


Moving parts WARNING! PHYSICAL INJURY HAZARD. Keep hands clear of moving 
parts while operating the instrument. Disconnect power before servicing the 
instrument.


Solvents and
pressurized fluids


WARNING! PHYSICAL INJURY HAZARD. Always wear eye protection 
when working with solvents or any pressurized fluids.
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Electrical safety


WARNING! ELECTRICAL SHOCK HAZARD. Severe electrical shock 
can result from operating the 3500/3500xL analyzers without its instrument 
panels in place. Do not remove instrument panels. High-voltage contacts are 
exposed when instrument panels are removed from the instrument.


Power WARNING! ELECTRICAL HAZARD. Grounding circuit continuity is 
required for the safe operation of equipment. Never operate equipment with 
the grounding conductor disconnected.


WARNING! ELECTRICAL HAZARD. Use properly configured and 
approved line cords for the voltage supply in your facility.


WARNING! ELECTRICAL HAZARD. Plug the system into a properly 
grounded receptacle with adequate current capacity.


Overvoltage
rating


The 3500/3500xL analyzers system has an installation (overvoltage) category of II, 
and is classified as portable equipment.
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Laser safety


Laser
classification


The 3500 or 3500xL analyzer uses a a solid state laser. The laser specifications are:


• Wavelength 505nm


• Output power 20mW


The LED specifications are:


• Emitting color Natural White


• Luminous Intensity 250 Cd


Under normal operating conditions, the instrument is categorized as a Class I laser 
product. When safety interlocks are disabled during certain servicing procedures, the 
laser can cause permanent eye damage, and, therefore, is classified under those 
conditions as a Class 3B laser.


CAUTION! LASER. Use of controls or adjustments or performance of 
procedures other than those specified herein may result in hazardous radiation 
exposure.


Laser safety
requirements


To ensure safe laser operation:


• The system must be installed and maintained by an Applied Biosystems 
Technical Representative.


• All instrument panels must be in place on the instrument while the instrument is 
operating. When all panels are installed, there is no detectable radiation present 
and the instrument is Class I. If any panel is removed when the laser is operating 
(during service with safety interlocks disabled), you may be exposed to laser 
emissions in excess of the Class 3B rating.


• Do not remove safety labels or disable safety interlocks.


Additional laser
safety


information


Refer to the user documentation provided with the laser for additional information on 
government and industry safety regulations.


Also, note the laser warnings provided in “Safety labels on instruments” on 
page 317.


WARNING! LASER HAZARD. Lasers can burn the retina, causing 
permanent blind spots. Never look directly into the laser beam. Remove 
jewelry and other items that can reflect the beam into your eyes. Do not 
remove the instrument top or front panels. Wear proper eye protection and post 
a laser warning sign at the entrance to the laboratory if the top or front panels 
are removed for service.
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Bar code scanner laser safety


Using a bar code scanner is optional.


Laser
classification


The bar code scanner must be categorized as a Class 2 (II) laser.


Laser safety
requirements


Class 2 (II) lasers are low-power, visible-light lasers that can damage the eyes. Never 
look directly into the laser beam. The scanner is designed to prevent human access to 
harmful levels of laser light during normal operation, user maintenance, or during 
prescribed service operations.


WARNING! LASER HAZARD. Class 2 (II) lasers can cause damage to 
eyes. Avoid looking into a Class 2 (II) laser beam or pointing a Class 2 (II) 
laser beam into another person’s eyes.


Workstation safety


Correct ergonomic configuration of your workstation can reduce or prevent effects 
such as fatigue, pain, and strain. Minimize or eliminate these effects by configuring 
your workstation to promote neutral or relaxed working positions.


CAUTION! MUSCULOSKELETAL AND REPETITIVE MOTION 
HAZARD. These hazards are caused by potential risk factors that include but 
are not limited to repetitive motion, awkward posture, forceful exertion, 
holding static unhealthy positions, contact pressure, and other workstation 
environmental factors.


To minimize musculoskeletal and repetitive motion risks:


• Use equipment that comfortably supports you in neutral working positions and 
allows adequate accessibility to the keyboard, monitor, and mouse.


• Position the keyboard, mouse, and monitor to promote relaxed body and head 
postures.
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Safety and electromagnetic compatibility (EMC) standards


This section provides information on:


• “U.S. and Canadian safety standards” on page 322


• “Canadian EMC standard” on page 323


• “European safety and EMC standards” on page 323


• “Australian EMC Standards” on page 328


U.S. and
Canadian safety


standards


The 3500 or 3500xL analyzer has been tested to and complies with standard:


UL 61010-1/CSA C22.2 No. 61010-1, “Safety Requirements for Electrical 
Equipment for Measurement, Control, and Laboratory Use, Part 1: General 
Requirements.”


UL 61010-2-010, “Particular Requirements for Laboratory Equipment for the 
Heating of Materials.”


The 3500 or 3500xL analyzer has been tested to and complies with the “21 CFR, 
1040.10 and 1040.11 except for deviations pursuant to Laser Notice No.50, dated 
June 24, 2007, as applicable.”


For the Reader/Writer unit in the Applied Biosystems 3500/3500xL Genetic 
Analyzers


FCC WARNING


This device complies with Part 15 of FCC Rules. Operation is subject to the 
following two conditions:


1. This device may not cause interference, and


2. This device must accept any interference, including interference that may cause 
undesired operation of this device.


Changes or modifications not expressly approved by the party responsible for 
compliance could void the user’s authority to operate the equipment.


NOTICE


This equipment has been tested and found to comply with the limits for a Class B 
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to 
provide reasonable protection against harmful interference in a residential 
installation.


This equipment generates uses and can radiate radio frequency energy and, if not 
installed and used in accordance with the instructions, may cause harmful 
interference to radio communications. However, there is no guarantee that 
interference will not occur in a particular installation. If this equipment does cause 
harmful interference to radio or television reception, which can be determined by 
turning the equipment off and on, the user is encouraged to try to correct the 
interference by one or more of the following measures:


• Reorient or relocate the receiving antenna
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• Increase the separation between the equipment and receiver.


• Connect the equipment into an outlet on a circuit different from that to which 
the receiver is connected.


• Consult the dealer or an experienced radio/TV technician for help.


Canadian EMC
standard


This instrument has been tested to and complies with ICES-001, Issue 3: “Industrial, 
Scientific, and Medical Radio Frequency Generators.” Cet appareil numerique de la 
classe B est conforme a la norme NMB-001 du Canada.


Canadian Department of Communications Industry Canada (IC) Notice


This device complies with RSS-Gen of IC Rules. Operation is subject to the 
following two conditions:


1. This device may not cause interference, and


2. This device must accept any interference, including interference that may cause 
undesired operation of this device.


European safety
and EMC


standards


Safety


This instrument meets European requirements for safety (Low Voltage Directive 
2006/95/EC). This instrument has been tested to and complies with standards 
EN 61010-1:2001, “Safety Requirements for Electrical Equipment for Measurement, 
Control and Laboratory Use, Part 1: General Requirements.”


EN 61010-2-010, “Particular Requirements for Laboratory Equipment for the 
Heating of Materials.”


EN 61010-2-081, “Particular Requirements for Automatic and Semi-Automatic 
Laboratory Equipment for Analysis and Other Purposes.”


EN 60825-1, “Radiation Safety of Laser Products, Equipment Classification, 
Requirements, and User’s Guide.


EMC


The 3500 or 3500xL analyzer meets European requirements for emission and 
immunity (EMC Directive 2004/108/EC).


EN 61326-1:2006 “Electrical equipment for measurement, control and laboratory 
use- Part 1 General EMC requirements.” (Group 1, Class B)


For the Reader/Writer unit in the Applied Biosystems 3500/3500xL Genetic 
Analyzers


CE Notice (European Union) 


Marking by the symbol indicates compliance of this ASI4000-98-BS1 RFID R/W 
Module to the Electromagnetic Compatibility Directive and the Low Voltage 
Directive of the European Union. Such making is indicative that this RFID R/W 
Module meets the following technical standards:


• EN 300330 – “Electromagnetic compatibility and Radio spectrum Matters 
(ERM); Short Range Devices (SRD).”
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• EN 301489 – “Electromagnetic compatibility and Radio spectrum Matters 
(ERM); ElectroMagnetic Compatibility (EMC) standard for radio equipment 
and services.”


• EN 60950 – “Safety of Information Technology Equipment.”


Europe – CE
declaration of


conformity
(Reader/Writer)


EN 300 330-1 V1.5.1 (2006-04), EN 300 330-2 V1.3.1 (2006-04), EN 301 489-3 
V1.4.1 (2002-08), EN 301 489-1 V1.6.1 (2005-09), EN 60950-1:2006


English Hereby, ART Technology Co., Ltd. declares that this ASI4000-98-BS1 is in 
compliance with the essential requirements and other relevant provisions of Directive 
1999/5/EC.
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Australian EMC
Standards


This instrument has been tested to and complies with standard AS/NZS 2064, 
“Limits and Methods Measurement of Electromagnetic Disturbance Characteristics 
of Industrial, Scientific, and Medical (ISM) Radio-frequency Equipment.”


Chemical safety


General chemical safety


Chemical hazard
warning


WARNING! CHEMICAL HAZARD. Before handling any chemicals, refer 
to the Material Safety Data Sheet (MSDS) provided by the manufacturer, and 
observe all relevant precautions.


WARNING! CHEMICAL HAZARD. All chemicals in the instrument, 
including liquid in the lines, are potentially hazardous. Always determine what 
chemicals have been used in the instrument before changing reagents or 
instrument components. Wear appropriate eyewear, protective clothing, and 
gloves when working on the instrument.


Chemical safety
guidelines


To minimize the hazards of chemicals:


• Read and understand the Material Safety Data Sheets (MSDSs) provided by the 
chemical manufacturer before you store, handle, or work with any chemicals or 
hazardous materials. (See “About MSDSs” on page 329.)


• Minimize contact with chemicals. Wear appropriate personal protective 
equipment when handling chemicals (for example, safety glasses, gloves, or 
protective clothing). For additional safety guidelines, consult the MSDS.


• Minimize the inhalation of chemicals. Do not leave chemical containers open. 
Use only with adequate ventilation (for example, fume hood). For additional 
safety guidelines, consult the MSDS. 


• Check regularly for chemical leaks or spills. If a leak or spill occurs, follow the 
manufacturer’s cleanup procedures as recommended in the MSDS.


• Comply with all local, state/provincial, or national laws and regulations related 
to chemical storage, handling, and disposal.







Chemical safety


329Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


MSDSs


About MSDSs Chemical manufacturers supply current Material Safety Data Sheets (MSDSs) with 
shipments of hazardous chemicals to new customers. They also provide MSDSs with 
the first shipment of a hazardous chemical to a customer after an MSDS has been 
updated. MSDSs provide the safety information you need to store, handle, transport, 
and dispose of the chemicals safely.


Each time you receive a new MSDS packaged with a hazardous chemical, be sure to 
replace the appropriate MSDS in your files.


Obtaining
MSDSs


The MSDS for any chemical supplied by Applied Biosystems is available to you free 
24 hours a day. To obtain MSDSs:


1. Go to www.appliedbiosystems.com, click Support, then select MSDS.


2. In the Keyword Search field, enter the chemical name, product name, MSDS 
part number, or other information that appears in the MSDS of interest. Select 
the language of your choice, then click Search.


3. Find the document of interest, right-click the document title, then select any of 
the following:


• Open – To view the document


• Print Target – To print the document


• Save Target As – To download a PDF version of the document to a 
destination that you choose


Note: For the MSDSs of chemicals not distributed by Applied Biosystems, contact 
the chemical manufacturer.



http://www.appliedbiosystems.com
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Chemical waste safety


Chemical waste
hazards


CAUTION! HAZARDOUS WASTE. Refer to Material Safety Data Sheets 
and local regulations for handling and disposal.


WARNING! CHEMICAL WASTE HAZARD. Wastes produced by Applied 
Biosystems instruments are potentially hazardous and can cause injury, illness, 
or death.


WARNING! CHEMICAL STORAGE HAZARD. Never collect or store 
waste in a glass container because of the risk of breaking or shattering. 
Reagent and waste bottles can crack and leak. Each waste bottle should be 
secured in a low-density polyethylene safety container with the cover fastened 
and the handles locked in the upright position. Wear appropriate eyewear, 
clothing, and gloves when handling reagent and waste bottles.


Chemical waste
safety guidelines


To minimize the hazards of chemical waste:


• Read and understand the Material Safety Data Sheets (MSDSs) provided by the 
manufacturers of the chemicals in the waste container before you store, handle, 
or dispose of chemical waste.


• Provide primary and secondary waste containers. (A primary waste container 
holds the immediate waste. A secondary container contains spills or leaks from 
the primary container. Both containers must be compatible with the waste 
material and meet federal, state, and local requirements for container storage.) 


• Minimize contact with chemicals. Wear appropriate personal protective 
equipment when handling chemicals (for example, safety glasses, gloves, or 
protective clothing). For additional safety guidelines, consult the MSDS.


• Minimize the inhalation of chemicals. Do not leave chemical containers open. 
Use only with adequate ventilation (for example, fume hood). For additional 
safety guidelines, consult the MSDS.


• Handle chemical wastes in a fume hood.


• After emptying a waste container, seal it with the cap provided.


• Dispose of the contents of the waste tray and waste bottle in accordance with 
good laboratory practices and local, state/provincial, or national environmental 
and health regulations.


Waste disposal If potentially hazardous waste is generated when you operate the instrument, you 
must:


• Characterize (by analysis if necessary) the waste generated by the particular 
applications, reagents, and substrates used in your laboratory.


• Ensure the health and safety of all personnel in your laboratory.
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• Ensure that the instrument waste is stored, transferred, transported, and disposed 
of according to all local, state/provincial, and/or national regulations.


IMPORTANT! Radioactive or biohazardous materials may require special 
handling, and disposal limitations may apply.


Biological hazard safety


General
biohazard


WARNING! BIOHAZARD. Biological samples such as tissues, body fluids, 
infectious agents, and blood of humans and other animals have the potential to 
transmit infectious diseases. Follow all applicable local, state/provincial, 
and/or national regulations. Wear appropriate protective equipment, which 
includes but is not limited to: protective eyewear, face shield, clothing/lab coat, 
and gloves. All work should be conducted in properly equipped facilities using 
the appropriate safety equipment (for example, physical containment devices). 
Individuals should be trained according to applicable regulatory and 
company/institution requirements before working with potentially infectious 
materials. Read and follow the applicable guidelines and/or regulatory 
requirements in the following: 


• U.S. Department of Health and Human Services
guidelines published in Biosafety in Microbiological and
Biomedical Laboratories (stock no. 017-040-00547-4;
bmbl.od.nih.gov)


• Occupational Safety and Health Standards, Bloodborne
Pathogens (29 CFR§1910.1030; www.access.gpo.gov/
nara/cfr/waisidx_01/29cfr1910a_01.html).


• Your company’s/institution’s Biosafety Program protocols
for working with/handling potentially infectious
materials.


Additional information about biohazard guidelines is available at:
www.cdc.gov



http://www.access.gpo.gov/nara/cfr/waisidx_01/29cfr1910a_01.html

http://www.access.gpo.gov/nara/cfr/waisidx_01/29cfr1910a_01.html

http://bmbl.od.nih.gov

http://www.access.gpo.gov/nara/cfr/waisidx_01/29cfr1910a_01.html

http://www.access.gpo.gov/nara/cfr/waisidx_01/29cfr1910a_01.html

http://www.cdc.gov
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Appendix F Safety


Safety alerts
For the definitions of the alert words IMPORTANT, CAUTION, WARNING, and 
DANGER, see “Safety alert words” on page xiii.


Chemical alerts 


For the definitions of the alert words IMPORTANT, CAUTION, WARNING, and 
DANGER, see “Safety alert words” on page xiii.


General alerts for
all chemicals


WARNING! Wear appropriate protection, including gloves, laboratory 
goggles, and coat whenever you work with the fluids used on this instrument, 
or parts that may come into contact with these fluids.


IMPORTANT! Use the cleaning agents as described in this manual, only. Use of 
cleaning agents not described in this manual can impair the instrument. Please 
contact your local Life Technologies sales office if you have any questions. 


• Read the MSDS for this product, and follow the handling instructions.


• Avoid inhalation, contact with eyes, skin, clothing, and prolonged or repeated 
exposure.


• Consumables have a limited lifetime. Overusing the parts might result in poor 
quality data.
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Specific
chemical alerts


WARNING! CHEMICAL HAZARD. POP-4™ POLYMER. Causes eye, 
skin, and respiratory tract irritation. Avoid breathing vapor. Use with adequate 
ventilation.


WARNING! CHEMICAL HAZARD. POP-6™ POLYMER. Causes eye, 
skin, and respiratory tract irritation. Avoid breathing vapor. Use with adequate 
ventilation. 


WARNING! CHEMICAL HAZARD. POP-7™ POLYMER. Harmful by 
inhalation and if swallowed. Causes eye, skin, and respiratory tract irritation. 
Do NOT taste or swallow. Avoid breathing vapor (or dust). Keep container 
tightly closed. Use only with adequate ventilation. Wash thoroughly after 
handling. 


WARNING! CHEMICAL HAZARD. Hi-Di™ Formamide. Causes eye, 
skin, and respiratory tract irritation. Possible developmental and birth defect 
hazard. Avoid breathing vapor. Use with adequate ventilation. 


WARNING! CHEMICAL HAZARD. Anode Buffer Container (ABC). 
May cause eye, skin and respiratory tract irritation. Avoid breathing vapor. Use 
with adequate ventilation. 


WARNING! CHEMICAL HAZARD. Cathode Buffer Container (CBC). 
May cause eye, skin and respiratory tract irritation. Avoid breathing vapor. Use 
with adequate ventilation. 


WARNING! CHEMICAL HAZARD. 1✕ GA Buffer/EDTA. May cause 
eye, skin and respiratory tract irritation. Avoid breathing vapor. Use with 
adequate ventilation. 
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Appendix F Safety


Instrumentation alerts


General
instrumentation


alerts


WARNING! Wear appropriate protection, including gloves, laboratory 
goggles, and coat whenever you work with the fluids used on this instrument, 
or parts that may come into contact with these fluids.


Specific
instrumentation


alerts


WARNING! Wear appropriate protection, including gloves, laboratory 
goggles, and coat whenever you work with the fluids used on this instrument, 
or parts that may come into contact with these fluids.


The instrument uses a Solid-state laser. Under normal operating conditions, the 
instrument is categorized as a Class I laser / LED product. When safety interlocks are 
disabled during certain servicing procedures, the laser can cause permanent eye 
damage, and, therefore, is classified under those conditions as a Class 3B laser.


The instrument has been tested to and complies with 21 CFR, 1040.10 and 1040.11 
except for deviations pursuant to Laser Notice No.50, dated June 24, 2007, as 
applicable.


The instrument has been tested and complies with standard EN60825-1: 2001, 
“Radiation Safety of Laser Products, Equipment Classification, Requirements, and 
User’s Guide.’


CAUTION! Use of controls or adjustments or performance of procedures 
other than those specified herein may result in hazardous radiation exposure.


Laser Parameter


Wave length 505nm, Output power 20mW


LED Parameter


Emitting color Natural White, Luminous Intensity 250 Cd.
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Documentation


Related documentation
The following related documents are shipped with the system:


Portable document format (PDF) versions of this guide as well as the Quick 
Reference Card and the Warranty statement are also available on the Applied 
Biosystems 3500/3500xL Genetic Analyzers the software installation CD, which will 
be shipped with the system.


Note: For additional documentation, see “How to obtain support” on page xvii.


Document Part 
number Description


Applied Biosystems 3500/3500xL 
Genetic Analyzers Quick Reference 
Card


4401662 • Provides a flowchart on how to run your samples and 
instrument


• Provides a table of maintenance tasks and 
• Contains Data Collection Software reference guide


Applied Biosystems 3500 Series 
Genetic Analyzer Site Preparation 
Guide (4401689)


Note: The purpose of the Site Prep 
Guide is to help you prepare your site 
for installation of the 3500 or 3500xL 
analyzer. For specific details about your 
system, please refer to this user guide.


4401663 Provides information about the space, environmental, and 
electrical requirements needed to support the Applied 
Biosystems 3500/3500xL Genetic Analyzers.
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Documentation


Obtaining information from the Help system
The 3500 Series Data Collection Software interface has instructions guiding the user 
through basic tasks of the workflow and expanded help information for complex 
decisions and operations. Users can access these instructions by clicking the help 
icon . 


The 3500 or 3500xL analyzer has a Help system that describes how to use each 
feature of the user interface. Access the Help system by doing one of the following:


• Click  in the screens of the 3500 Series Data Collection Software window.


• Select Help Help Contents.


You can use the Help system to find topics of interest by:


• Reviewing the contents


• Searching for a specific topic


• Searching an alphabetized index


Send us your comments
Applied Biosystems welcomes your comments and suggestions for improving its 
user documents. You can e-mail your comments to:


techpubs@appliedbiosystems.com


IMPORTANT! The e-mail address above is for submitting comments and suggestions 
relating only to documentation. To order documents, download PDF files, or for help 
with a technical question, see “How to obtain support” on page xvii.



mailto: techpubs@appliedbiosystems.com

mailto: techpubs@appliedbiosystems.com





337Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Index


Symbols
.annotation.txt 36, 87
.csv 75
.fsta 36, 87
.html 87
.pdf 87


action log 209
audit reports 214
e-sig report 222
fragment/HID install performance check 138
plate layout 50
sample quality reports 95
sequencing install performance check 128
spatial calibration report 102
spectral calibration 116
trace quality reports 85
user report 206


.phd.1 36, 87


.qual 36, 87


.scf 36, 87


.seq 36, 87


.txt 75, 87


.xls 75, 87


.xml 75


Numerics
3500 Series Data Collection Software


3500 Software 25
compatible secondary analysis applications 14
Daemon 24
Dashboard 15
default settings 32, 33
files generated 14
Library workflow 17
log in 26
Main workflow 16
Maintenance workflow 17
navigate 19
overview 14
parts of 15
required procedure to start 24
Server Monitor 25
status icon in Windows tray 24


use without an instrument 19
8-tube strip


plate base 53
plate type 44, 51, 105, 120, 145


96 Fast tube, plate type 145


A
ABC. See anode buffer
abort injection 69
account


setup 199
suspended, activate 203
suspension 199, 226
user 201


Acronyms xvi
action log


contents 212
display 209


Administrator user role 203
allelic ladder


internal validation 52
re-injection 67
requirements for accurate genotyping 52, 68
results group for one allelic ladder per run folder 52
run requirements 155
sample name for re-injection 49
sample type 48


amber indicator light 23
amplicon, specifying 49
Analysis Range


fragment analysis 181
HID analysis 186


anode buffer
change 237
described 9
on-instrument limits 30
part number 9
storage conditions 9
troubleshoot 303


AnyDye
calibrate spectral 108
create dye set 169


Applied Biosystems
customer feedback on documentation 336
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Index


Information Development department 336
archive


audit records 214
data files 255
library items 254


array
See also capillary array
view 77


array selection, assign plate contents 71
as-needed instrument maintenance 232
assays


assign to plate 49, 73
create 147
defined 46, 147
instrument protocol 150
normalize data 49


assign plate contents
amplicon and specimen 49
array selection (capillary-to-plate map) 71
assay 49, 73
file name convention 49, 73
name samples 48, 70
overview 46
parts of screen 46
plate view 48, 70
plate view, customize 71
results group 49, 73
sample type 48
table view 71
template for 75


Assume Linearity 183
audit records


factory-provided items, creation date 142
view in library 142


audit, administrators
action log 209, 212
archive records 214
audit actions 210, 212
audit mode 208
audit reason settings 208
audit records, object 210
audited objects and actions 208
enable or disable 207
export records 215
export settings 224
import settings 224
object audit history 209, 210
overview 197
purge records 214
restore records 214
system configuration history 209, 211
troubleshoot 312
when security is disabled 207


audit, users
enter reason for change 227
overview 225
view audit records 142


auto-analysis
plate setting 146


average quality value (QV), monitor run 64


B
barcode 145
barcode scanner 8
basecall probability of error 84
Basecaller 175
basecaller version in basecalling protocol and View 


Sequence results 80
basecalling protocols


create 174
defined 174
export 141
import 141
in assay 150


Basepair Accuracy 125
BigDye® Terminator kits and standards 259
biohazardous waste, handling 331
bold text, when to use xvi
borrowing


defined 112
limits 34


Broad Peak (BD)
and SQ 188
flag in view fragment/HID results 89
threshold 188


buffer, anode. See anode buffer
buffer, cathode. See cathode buffer
Buffer-Pin Valve 28


C
calibration


See spatial calibration
See spectral calibration


capillary array
change 252
check stored 240
described 12
fill with polymer 251
on-instrument limits 30
part number 13
storage conditions 240


capillary-to-plate map
diagram 51
display in software 71
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cathode buffer
change 238
described 9
on-instrument limits 30
part number 9
storage conditions 9
troubleshoot 304


CAUTION, description xiii
CBC. See cathode buffer
Change Polymer Type maintenance wizard 247
check valve 28
chemical safety 328
chemical waste safety 330
Clear range 176
computer


maintenance. See maintenance, computer
name requirement 22
start up 24


condition number, spectral calibration 109
conditioning reagent


described 11
part number 11
place on instrument 250


consumables
anode buffer 9, 237
capillary array 240, 252
cathode buffer 9, 238
conditioning reagent 11, 250
fragment analysis and HID 260
Hi-Di™ Formamide 12
on-instrument limits 30
polymer 10, 245, 247, 249
sequencing analysis 259
status in Dashboard 29, 236


contiguous read length. See CRL
controls, specifying 48
conventions


bold text xvi
for describing menu commands xvi
IMPORTANTS! xvi
italic text xvi
Notes xvi
user attention words xvi


CRL
ambient temperature dependence 30
defined 81
distribution report 85
performance check 125
QV settings 178
report 85
result 81
threshold 178


CRL Basepair Accuracy 125
CRL Median and SD 125
custom dye set. See dye sets, custom
customer feedback, on Applied Biosystems 


documents 336
customize sample info 48


D
daily instrument maintenance 230, 231
DANGER, description xiii
Dashboard 29


access from Main workflow 19
consumables status 236
instrument status 53
troubleshoot 309


data collection software. See 3500 Series Data Collection 
Software


data files. See sample data files
data troubleshooting 306
datastore back up during uninstall 254
date format, setting 33
default settings, specifying 32, 33
define plate properties 44
detection cell temperature 42, 104, 119, 129
documentation, related 335
duplicate injection


See also re-injection
defined 60
preview run 60


duplicate library item 140
dye set, overview.See dye sets
dye sets


calibrate 103
create 168
custom, calibrate 108
custom, create 169
defined 168
export 141
fragment analysis 261
HID analysis 262
import 141
sequencing 261


E
electrical safety 319
electromagnetic compatibility standards. See EMC 


standards
electronic signature records


actions 221
view in library 142


electronic signature, administrators
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Index


actions that allow e-sig 217
enable or disable 216
export 223
export settings 224
functions that require e-sig 217
import settings 224
is signed field 228
overview 197
report 222
when security is disabled 216


electronic signature, users
is signed field 228
overview 225
signing 227


electropherogram troubleshooting 306
EMC standards 322
EPT view 78
ergonomics, safety 321
error messages


display detail 312
instrument 299, 313
link plate 304
RFID 304
spatial calibration 300
spectral calibration 301


e-sig. See electronic signature
export


assays 141
audit records 215
audit settings 224
basecalling protocols 141
dye sets 141
e-sig records 223
e-sig settings 224
file name convention 141
fragment analysis protocols 141
HID analysis protocols 141
instrument protocols 141
plate 75, 141
protocol 141
QC protocols 141
results groups 141
security settings 224
sequencing analysis protocols 141
sequencing results, reports, traces 87
size standards 141
sizecalling protocols 141
spatial calibration 101
spectral calibration 115
user account settings 224


F
factory-provided library items 139
fast plate


plate base 53
plate type 44, 51, 105, 120, 145


file location
default 35
in file name convention 154
with file name convention 50, 151
with results group 50, 155
without file name convention 50, 151
without results group 50, 155


file name conventions
assign to plate 49, 73
create 151
defined 151
export 141
file location 154
import 141
in plate 151


file name format
default format 50
with file name convention 151
without file name convention 50, 151


file name maximum length 154
fill and fill series, sample name 48, 71, 72
Fill Array with Polymer maintenance wizard 251
first run migration effects 53
flags


display flag table in monitor run 62
monitor run 62
re-injecting samples with 65


Flat Profile 176
formamide, sample type for 48
fragment analysis


dye sets 261
reagents, part numbers, storage conditions 260
run modules 264


fragment analysis protocols
create 193
defined 193
export 141
import 141
in assay 150


fragment analysis results. See review results, 
fragment/HID


fragment/HID install performance check
analyze data in secondary analysis software 136
estimated run time 129
evaluate data 135
examples 137
historical reports 138
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history 137
instrument, prepare 129
plate, prepare 129
recommended monthly schedule 231
report 137
run 132
signing 228
standards 130
troubleshoot 136, 303
what occurs 134
when to perform 129


G
GeneMapper ID-X protocols


See also HID analysis protocols
create 195


GeneMapper protocols
See also fragment analysis protocols
create 193


green indicator light 23
GS600 LIZ® v2.0 size standard 171, 260
GS600(60-600)LIZ+Normalization 171
GS600(80-400)LIZ+Normalization 171
GS600LIZ+Normalization 171
guidelines


chemical safety 328
chemical waste disposal 330
chemical waste safety 330


H
hazard icons. See safety symbols, on instruments 315
hazard symbols. See safety symbols, on instruments
hazards. See safety
Help system, accessing 336
HID analysis


allelic ladder validation 52
dye sets 262
reagents, part numbers, storage conditions 260
results group for one allelic ladder per run folder 52
results. See review results, fragment/HID
run modules 264


HID analysis protocols
create 195
defined 195
export 141
import 141
in assay 150


HID install performance check. See fragment/HID install 
performance check


Hi-Di™ Formamide
on-instrument limits 12


part number 12
Hi-Di™ sample type 48


I
import


assays 141
audit settings 224
basecalling protocols 141
dye sets 141
e-sig settings 224
file name convention 141
fragment analysis protocols 141
HID analysis protocols 141
instrument protocols 141
plate 44, 75, 141
QC protocols 141
results group 141
sample files 81
sample files, fragment/HID 89
security settings 224
sequencing analysis protocols 141
size standards 141
sizecalling protocols 141
user account settings 224


IMPORTANT, description xiii
Information Development department, contacting 336
injection


defined 57
duplicate 60
folder 159
re-injection 65
replicate 60
specify new instrument protocol 65


injection list
abort injection 69
blank 60
columns in table 62
completed injections 62
duplicate injection 60
modify 60
monitor run 61
preview run 59
re-injection 65
replicate injection 60
samples with assays that specify more than one 


instrument protocol 61
terminate 69


Install Capillary Array maintenance wizard 252
installation category 319
instrument


error messages 313
load plate 53
maintenance. See maintenance
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move and level 243
name, specifying 33
prepare for run 42
reset 314
routine cleaning 242
shutdown 253
start up 22
status indicator lights 23
status, in Dashboard 53
theory of operation 5
troubleshoot 299, 313
verification. See fragment/HID performance check, 


sequencing performance check
instrument operation 236
instrument operation, safety 318
instrument protocols


create 165
defined 165
export 141
import 141
in assay 150
normalization settings 167


instrument run
abort injection 69
defined 57
monitor 61
pause 69
preview 61
resume 69
start 61, 69
start with existing plate 55
stop 69
terminate injection list 69


instrument run name
See also run name
folder name 159


instrument run views 77
instrument sensor details


view 305
Instrument Shutdown maintenance wizard 253
IQ/OQ runs. See fragment/HID performance check, 


sequencing performance check
is signed field 228
italic text, when to use xvi


L
label peaks 93, 94
laser classification 320, 321
laser safety 320


bar code scanner 321
requirements 320, 321


libraries


assays 147
basecalling protocols 174
dye sets 168
file name conventions 151
fragment analysis protocols 193
HID analysis protocols 195
instrument protocols 165
MicroSeq ID analysis protocols 191
QC protocols 184
results group 156
sequencing analysis protocols 189
size standards 171
sizecalling protocols 179


library
AB 139
access 140
archive 254
create new item 140
delete entry 141
delete entry, auditing 141
edit entry 141
export entry 141
factory-provided 139
factory-provided, create new item from 140
file name conventions 151
filter 142
GeneMapper ID-X protocols 195
import entry 141
locked 139
locked, create new item from 140
overview 196
search 142
SeqScape protocols 189
sort 142
template 139
template, create new item from 140
view audit records 142
view e-sig records 142


linearity, large-fragment size standards 183
link plate 54, 57
link plate error message 304
link plate troubleshooting 309
load plate for run 56
load plate troubleshooting 309
locked library item 139
log files, search and use 305
log in 26, 225
logged-in user name


determining 226
display 203
in user account 202
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M
Main workflow


access from Dashboard 19
maintenance calendar


create entries 233
default entries 233
F entries 233
FR entries 233
recommended entries 233
view 232


maintenance notifications
complete a task 28, 229
Dashboard 28, 229
dismiss a task 28, 229
log 234, 257
trigger time, setting 33


maintenance wizards
change polymer type 247
fill array with polymer 251
install capillary array 252
instrument shutdown 253
overview 244
remove bubbles 251
replenish polymer 245
wash pump and channels 249


maintenance, computer
data files, archive 255
defragment 257
disk space, monitor 256
library items, archive, purge, and restore 254
uninstall software 254


maintenance, consumables
anode buffer, change 237
capillary array, change 252
capillary array, check stored 240
cathode buffer, change 238
polymer, change type 247
polymer, fill array 251
polymer, replenish 245
polymer, store partially used pouch 249


maintenance, instrument
annual 232
as-needed 232
daily 230
monthly 231
move and level the instrument 243
planned 232
pump, flush water trap 241
pump, remove bubbles 251
pump, wash chamber and channels 249
quarterly 231
routine cleaning 242
schedule 229


shutdown 253
weekly 231
workflow 17


manual commands
troubleshoot 313


matrix standard part numbers 260
menu commands, conventions for describing xvi
metric analysis


display results 81
flag settings 177
warnings 81


MicroSeq ID analysis protocols
create 191
defined 191


migration effects, first run 53
Min. Peak Half Width 182, 187
mixed base


color 37
QV range 37
settings 84
threshold 176


Mobility file 175
monitor run


current run 61
flag settings 177
flags in injection list 62
flags in plate view 62
injection list 61
injection list, modify 61
re-injections 65
start, stop, resume run 69
troubleshoot 311


monthly instrument maintenance 231
move the instrument 243
moving and lifting safety


computers and monitors 317
instrument 317


moving parts, safety 318
MSDSs


about xiii
description 329
obtaining xvii, 329


N
negative control 48
non-linearity in large fragment size standards 183
normalization


and SQ (sizing quality) 183, 188
factor 91, 167
factor in secondary analysis software 91
factor thresholds 91, 167
flag in view fragment/HID results 89
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GS600 LIZ® v2.0 size standard 171
how the software normalizes 91
overview 7
review data 90
size standards 171
target 91, 167


notifications
log for maintenance actions 234, 257
maintenance in Dashboard 28, 229
SAE module 200


O
object audit history


contents 210
display 209


offscale flag
monitor run 64
view fragment/HID results 89


online Help. See Help system
oven temperature


in instrument protocol 167
pre-heat in Dashboard 42


overlay report 95
overvoltage category (rating) 319
owner, plate 145


P
part numbers


anode buffer 9
capillary array 13
cathode buffer 9
conditioning reagent 11
fragment/HID analysis standards 260
Hi-Di™ Formamide 12
sequencing analysis reagents 259


password
change your own 226
expiration 199
restrictions 199


pause instrument run 69
Peak Amplitude Thresholds 181, 187
Peak Window Size 182
pending plates 76
performance check


See fragment/HID install performance check
See sequencing install performance check


permissions, user account 203, 225
physical hazard safety 318
planned maintenance 232
plate


See also assign plate contents


assay 49, 73
assembly 53
base, for standard versus fast and 8-strip 53
create 43
create for import 73
create from template 43
edit 74
edit existing 46
export 75
file name convention 49, 73
import 44, 75
link 54, 57
load in instrument 53
load in software 56
overview 143
owner 145
pending 76
print 50
processed 76
properties 44
results group 49, 73
sample plate, prepare 51
select for run 54
setup error 309
signing 228
type 145
unlink 57


plate base, standard versus fast and 8-tube strip 44, 51, 53, 
105, 120, 145


plate definition 143
plate grid report 50
plate import template 73
plate layout


.pdf 50
print 50
saving for future use 75


plate map, print 50
plate properties 145
plate record. See plate
plate report


fragment/HID 95
sequencing, generate 85


plate report, sequencing
quality ranges 38


plate template
create 75
create plate from 43
save well attributes 75


plate type
default 34
set default 76
specify 44, 51, 105, 120, 145


plate view
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assign plate contents 48
customize assign plate contents 71
monitor run 62


plate-to-capillary map
diagram 51
display in software 71


plots, fragment/HID
display plots 91
label peaks 93
overlay 93
scale 92
settings 92
settings, default 35
zoom 92


polymer
ambient temperature requirements 30
change type 247
described 10
expiration 11
fill array 251
on-instrument limits 30
oven temperature, POP-4, POP-6, POP-7 42
part numbers 11
replenish 245
storage conditions 10
storing partially used pouch 249


Polynomial Degree 182
POP polymer. See polymer
positive control 48
preferences


borrowing event limits 34
date format 33
file location 35
instrument name 33
maintenance notification time 33
overview 32
plate type 34
plot settings 35
reports 34
reports, sequencing 38
sequencing export 36
sequencing trace 36
system 32
table settings 35
user 33


pre-heat
duration 42
POP-4, POP-6, POP-7 polymer 42


pressurized fluids, safety 318
preview run


duplicate injection 60
injection list 59
start instrument run 61


primer peak, eliminating 181
print


action logs 209
audit reports 213
e-sig report 222
fragment/HID install performance check 137
plate layout 50
sample quality reports 95
sequencing install performance check 128
spatial calibration report 102
spectral calibration 116
trace quality reports 85
user report 205


processed plates 76
Pull-Up peak


flag 89
settings 183


pump
flush water trap 241
remove bubbles 251
wash chamber and channels 249


PUP Score 81
pure base


color 37
QV range 37


pure base settings 84
purge


audit records 214
library items 254


Q
QC protocols


create 184
defined 184
export 141
import 141
in assay 150


QC report, sequencing
generate 85
quality ranges 38


quality flags
fragment/HID 62, 89
sequencing 62, 81


quality settings
fragment analysis 183
HID analysis 188
sequencing analysis 177


quality value
See also QV
probability of error 84
spectral calibration 109


quarterly instrument maintenance 231
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Quick Start 55
QV (average quality value)


See also average quality value
See also quality value
monitor run 64


QV settings, sequence
basecalling protocol 177
color and ranges 37
monitor run screen 177
recommended ranges 84


QV20+
report 85
result 81
setting 178


R
radioactive waste, handling 331
Read Length 125
recent


plates 76
runs 76


red indicator light 23
re-injection


See also duplicate injection
allelic ladder 67
collect data for specific wells 65
defined 65
file location 159
in view sequencing results 85
instrument protocol, selecting 65
monitor run 65
order 65
samples, all in injection 65
samples, individual 65


re-injection button grayed 65
re-injections


in view fragment/HID results 95
Remove Bubbles maintenance wizard 251
rename samples in review results 97
repetitive motion, safety 321
Replenish Polymer maintenance wizard 245
replicate injection. See injection list
report settings


fragment/HID 95
sequence 86


reports
action log 209, 212
audit 213
CRL and CRL distribution 85
default settings 34
default settings, sequencing 38
e-sig 222


export sequencing 87
fragment/HID install performance check 137
fragment/HID results 95
object audit history 209, 210
plate grid 50
sample quality 95
sequencing defaults 38
sequencing install performance check 127
sequencing results 85
spatial calibration 102
spectral calibration 116
system configuration history 209, 211
trace score 85
user 205


reset instrument 314
restore


audit records 214
library items 254


results
See review results
See review results, fragment/HID analysis
See review results, sequencing


results groups
assign to plate 49, 73
create 156
defined 155
export 141
folder 159
for HID applications 52, 155, 161
import 141
store samples by plate name 160


resume instrument run 69
review results


currently running plate, fragment/HID 88
currently running plate, sequencing 80
import sample files 81
import sample files, fragment/HID 89
previously run plate 81
previously run plate, fragment/HID 89
rename 97
show/hide columns 81
sort 81


review results, fragment/HID
access 88
label peaks 93
modify data in secondary analysis software 98
normalized data 90
overlay plots 93
plots 91
quality flags 89
re-injections 95
sample quality 89
scale 92
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sizing 94
sizing curve, overlay 95
thumbnails 94
troubleshoot 311
zoom 92


review results, sequencing 87
See also sequence quality
access 80
base colors 37
export defaults 36
metric analysis 81
modify data in secondary analysis software 98
QV colors and ranges 37
re-inject 85
thumbnails 84
trace defaults 36
trace quality reports 85


RFID
error message 304
troubleshoot 304


run module 166
run modules


fragment/HID analysis 264
sequencing analysis 263


run name
default 57
enter 57


run voltage 167
run, see instrument run


S
SAE module


See audit
See electronic signature
See security


safety
bar code scanner 321
before operating the instrument 317
biological hazards 331
chemical 328
chemical waste 330
electrical 319
ergonomic 321
guidelines 328, 330
instrument operation 318
laser 320, 321
moving and lifting computers and monitors 317
moving and lifting instrument 317
moving parts 318
physical hazard 318
pressurized fluids. See also compressed gases, safety
repetitive motion 321


solvents 318
standards 322
workstation 321


safety labels, on instruments xiv, 317
safety standards 322
safety symbols, on instruments 315
sample data file storage


file name convention location 50
injection folder 159
instrument run name folder 159
results group location 50
results group name folder 159


sample data file storage location 18
sample data files, archive 255
sample info, enter 48
sample name


allelic ladder 49
assign 48, 71
fill and fill series 48, 71


sample plate. See plate
sample quality


See also review results, fragment/HID
in monitor run 62
in review results 89


sample type
plate view 48
table view 71


sample view 77
scale plots 92
scientist user role 203
secondary analysis


fragment 193
GeneMapper 193
GeneMapper ID-X 195
HID 195
MicroSeq ID 191
SeqScape 189
sequencing 189, 191


security policies 199
security, administrators


account setup 199
disable, effect on audit and e-sig 198
enable or disable 198
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CODIS Unit Policy and Procedures Manual                        ΑΩ                          Revision #7, effective: November 1, 2015 


Oklahoma State Bureau of Investigation 
DNA Profile Administrative Removal / Expungement Form 


 
 


In accordance with the CODIS Unit Policy and Procedures Manual, I have received notification in 
writing requesting  the administrative removal and/or expungement of all  information related 
to the following DNA profile: 


 


OSBI Offender Sample Number:     ___________________________________ 
OSBI CODIS Specimen ID Number:      ___________________________________ 
Name:            ___________________________________ 
Race/Sex:          ___________________________________ 
DOB:            ___________________________________ 


 
I.  I have verified that no other qualifying offense exists for this individual by checking the 


Oklahoma Criminal History Report on file. 
 


Comments:  _____________________________________________________________ 
 


Signature:  __________________________________  Date:  __________________ 
 
 


II.  All  identifying  information  has  been  removed  from  the  Laboratory  Information 
Management System (LIMS) associated with this sample. 


 


Comments:  _____________________________________________________________ 
 


Signature:  __________________________________  Date:  __________________ 
 
 


III.  All DNA  profile  information  has  been  removed  from  the  State  Combined DNA  Index 
System (CODIS) database. 


 


Comments:  _____________________________________________________________ 
 


Signature:  __________________________________  Date:  __________________ 
 
 


IV.  All DNA profile  information has been removed from the National Combined DNA Index 
System (CODIS) database. 


 


Comments:  _____________________________________________________________ 
 


Signature:  __________________________________  Date:  __________________ 
 
 


V.  The  original  offender  sample  previously  retained  at  the  OSBI  Laboratory  has  been 
destroyed. 


 


Comments:  _____________________________________________________________ 
 


Signature:  __________________________________  Date:  __________________  
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Revision History


This document applies to the latest software listed and higher versions. When a subsequent software 
version changes the information in this document, a new issue will be released.


Revision AE, September 2014


Software version 3.3.14


 • Safety Messages were updated in the Safety Notice section and throughout the manual.


 • Changes were made to Overview, Optional Devices, Changing Fuses, Requirements, Installing 
the Wash System, Installing Single Disposal Accessory to Side Module, Adjusting the Auto-Latch 
Tip Rack Holder, Inserting and Removing Tip Racks into Auto-Latching Tip Rack Holders, Using 
Auto-Latching Tip Rack Holders in a Method, Manually Controlling Auto-Latch Tip Rack 
Holders, Troubleshooting,  Recommended Minimum Specifications for the User-Supplied 
Circulator Bath, Installing the Thermal Exchange Unit, Adding the Thermal Exchange Unit to 
the Deck in the Biomek Software,  Framing the Thermal Exchange Unit,  Bar Codes Supported, 
Applying Labels to Labware.


 • Added the Beckman Coulter, Inc. Customer End User License Agreement


Note: Changes that are part of the most recent revision are indicated in text by a bar in the margin 
of the amended page.
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Safety Notice


Read all product manuals and consult with Beckman Coulter-trained personnel before attempting 
to operate instrument. Do not attempt to perform any procedure before carefully reading all 
instructions. Always follow product labeling and manufacturer’s recommendations. If in doubt as 
to how to proceed in any situation, contact your Beckman Coulter Representative.


Alerts for Danger, Warning, Caution, Important, and Note


WARNING


WARNING indicates a potentially hazardous situation which, if not avoided, could 


result in death or serious injury. May be used to indicate the possibility of 


erroneous data that could result in an incorrect diagnosis.


CAUTION


CAUTION indicates a potentially hazardous situation, which, if not avoided, may 


result in minor or moderate injury. It may also be used to alert against unsafe 


practices. May be used to indicate the possibility of erroneous data that could 


result in an incorrect diagnosis.


IMPORTANT IMPORTANT is used for comments that add value to the step or procedure being performed. 


Following the advice in the Important adds benefit to the performance of a piece of equipment or to a 


process.


NOTE NOTE is used to call attention to notable information that should be followed during installation, use, 


or servicing of this equipment.
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Safety Notices  

Safety Notices


Information


WARNING


If the equipment is used in a manner not specified by Beckman Coulter, Inc., the 


protection provided by the equipment may be impaired.


CAUTION


Read all product manuals and consult with Beckman Coulter-trained personnel 


before attempting to operate instrument. Do not attempt to perform any 


procedure before carefully reading all instructions. Always follow product labeling 


and manufacturer’s recommendations. If in doubt as to how to proceed in any 


situation, contact your Beckman Coulter Representative.


Electrical Safety


To prevent electrically related injuries and property damage, properly inspect all electrical 
equipment prior to use and immediately report any electrical deficiencies. Contact a Beckman 
Coulter service representative for any servicing of equipment requiring the removal of covers or 
panels.


High Voltage


This symbol indicates the potential of an electrical shock hazard existing from a high 
voltage source and that all safety instructions should be read and understood before 
proceeding with the installation, maintenance, and servicing of all modules.


Do not remove system covers. To avoid electrical shock, use supplied power cords only and connect 
to properly grounded (three-holed) wall outlets. Do not use multiplug power strips.


Disposal of Electronic Equipment


It is important to understand and follow all laws regarding the safe and proper disposal of electrical 
instrumentation.


The symbol of a crossed-out wheeled bin on the product is required in accordance with 
the Waste Electrical and Electronic Equipment (WEEE) Directive of the European Union. 
The presence of this marking on the product indicates that:


 • the device was put on the European Market after August 13, 2005.
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Laser Light  

 • the device is not to be disposed via the municipal waste collection system of any member state 
of the European Union.


For products under the requirement of WEEE directive, please contact your dealer or local Beckman 
Coulter office for the proper decontamination information and take back program, which will 
facilitate the proper collection, treatment, recovery, recycling, and safe disposal of the device.


Laser Light


This symbol indicates that a potential hazard to personal safety exists from a laser source. 
When this symbol is displayed in this manual, pay special attention to the specific safety 
information associated with the symbol.


Laser Specifications


Laser Type: Class II Laser Diode


Maximum Output:11 mW


Wavelength: 670


Chemical and Biological Safety


Normal operation of the Biomek 3000 Laboratory Automation Workstation may involve the use of 
materials that are toxic, flammable, or otherwise biologically harmful. When using such materials, 
observe the following precautions:


 • Handle infectious samples according to good laboratory procedures and methods to prevent 
the spread of disease.


 • Observe all cautionary information printed on the original solutions containers prior to their 
use.


 • Dispose of all waste solutions according to your facility’s waste disposal procedures.


 • Operate the Biomek 3000 Laboratory Automation Workstation in accordance with the 
instructions outlined in this manual, and take all the necessary precautions when using 
pathological, toxic, or radioactive materials.


 • Splashing of liquids may occur; therefore, take appropriate safety precautions, such as using 
safety glasses and wearing protective clothing, when working with potentially hazardous 
liquids.


 • Use an appropriately contained environment when using hazardous materials.


 • Observe the appropriate cautionary procedures as defined by your Laboratory Safetey Officer 
when using flammable solvents in or near a powered-up instrument.
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 • Observe the appropriate cautionary procedures as defined by your Laboratory Safety Officer 
when using toxic, pathological, or radioactive materials.


NOTE Observe all warnings and cautions listed for any external devices attached or used during operation 


of the Biomek 3000 Laboratory Automation Workstation. Refer to applicable external device user’s 


manuals for operating procedures of that device.


Moving Parts


To avoid injury due to moving parts, observe the following:


 • Never attempt to exchange labware, reagents, or tools while the instrument is operating.


 • Never attempt to physically restrict any of the moving components of the Biomek 3000 
Laboratory Automation Workstation.


 • Keep the Biomek 3000 Laboratory Automation Workstation work area clear to prevent 
obstruction of the movement.


Cleaning


Observe the cleaning procedures outlined in this user’s manual for the Biomek 3000 Laboratory 
Automation Workstation. Prior to cleaning equipment that has been exposed to hazardous 
material:


 • Appropriate Chemical and Biological Safety personnel should be contacted.


 • The Chemical and Biological Safety information contained in this user’s manual should be 
reviewed.


Maintenance


Perform only the maintenance described in this manual. Maintenance other than that specified in 
this manual should be performed only by Beckman Coulter service representatives.


IMPORTANT It is your responsibility to decontaminate components of the Biomek 3000 Laboratory 


Automation Workstation before requesting service by a Beckman Coulter service representative or 


returning parts to Beckman Coulter for repair. Beckman Coulter will NOT accept any items which have not 


been decontaminated where it is appropriate to do so. If any parts are returned, they must be enclosed 


in a sealed plastic bag stating that the contents are safe to handle and are not contaminated.
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Warnings and Cautions Found in this Manual


Please read and observe all cautions and instructions. Remember, the most important key to safety 
is to operate the Biomek 3000 Laboratory Automation Workstation with care.


The WARNINGs and CAUTIONs found within this document are listed below.


WARNING


If the equipment is used in a manner not specified by Beckman Coulter, Inc., the 


protection provided by the equipment may be impaired.


CAUTION


When moving the Biomek 3000 Laboratory Automation Workstation, do not lift it 


by the bridge. The bridge will not give support to the weight of the entire 


workstation, which could result in damage to the workstation. Move the 


workstation by grasping the front rail and bottom of the rear support.


CAUTION


Two people are needed to lift the Biomek 3000 Laboratory Automation 


Workstation. Failure to do so could result in bodily injury and/or damage to the 


workstation. Always lift the workstation by grasping the front rail and bottom of 


the rear support.


CAUTION


Connecting the Biomek 3000 Laboratory Automation Workstation to an electrical 


outlet before it is positioned properly may cause the workstation to malfunction. 


Ensure the workstation is positioned on a level working surface prior to 


connecting to an electrical source.


WARNING


Risk of personal injury. When cleaning spill trays, wear protective gloves and 


safety goggles if any dangerous chemicals have been used with the Biomek 3000 


Laboratory Automation Workstation.


CAUTION


If service is required for the Auto-Latching Tip Rack Holder, contact your Beckman 


Coulter Representative.
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WARNING


Turn off and unplug power to the instrument before changing fuses. Failure to do 


so can cause electrical shock or equipment damage.


WARNING


To reduce the risk of fire, replace fuses only with the same type and rating as 


specified on the instrument.


CAUTION


Use labware and tip combinations labeled as ‘Limited’ with caution. Tips could 


become wedged inside labware, picking the labware up with the tool when the tool 


is raised.


CAUTION


When using modular reservoirs with tips labeled as ‘Limited,’ do not set the 


aspirate/dispense height lower than 15.6 mm from the Bottom or -28 mm from the 


Top. Tips could become wedged inside the reservoir, picking the reservoir up with 


the probe when the probe is raised.


CAUTION


The tool body contains electronics that may malfunction if liquid enters the tool 


body. Do not submerge, allow liquid to leak into, or introduce liquids into the tool 


body as it may impact the function of the tool.


CAUTION


A pipetting tool body cannot be sterilized by autoclaving. Autoclaving will impact 


the form and function of the tool rendering it inoperable. Do not autoclave 


pipetting tools.


CAUTION


 Bending the tool ID or alignment pins that are along the top of the gripper tool 


may cause them to break off or become damaged. Take care not to bend the tool 


ID or alignment pins.


WARNING


Risk of personal injury. The adhesive used when replacing gripper finger pads has 


a short set-up time and has a very strong bonding agent. Do not get any adhesive 


on your fingers.
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WARNING


Risk of contamination. Improperly installed tubing may cause leaks. Always 


thoroughly inspect and test all tubing connections with water before proceeding 


with methods using biologic or chemical agents.


CAUTION


The blade used to cut tubing is sharp. To avoid personal injury, use caution when 


using a sharp blade.


CAUTION


Wipe end of adhesive nozzle before applying adhesive.


CAUTION


Risk of equipment failure. Do not attempt to reposition the finger pad on the pad 


support after the five second setting period. Disturbing the finger pad could result 


in a poor adhesive bond and cause gripper failure. 


WARNING


Risk of equipment damage.  Do not install the Wash System when the Biomek 3000 


is on. Turn off the Biomek 3000 before installing the Wash System.


CAUTION


Risk of contamination. Do not use radioactive reagents, strong oxidants, acids or 


bases with the Wash System, as it may result in permanent contamination.


WARNING


Risk of equipment damage. Do not install the 6-port valve onto the Wash System 


when the Biomek 3000 is on. Turn off the Biomek 3000 before installing the 6-port 


valve onto the Wash System.


WARNING


Risk of contamination. Plug any unused ports on the 6-port valve with the 


provided plugs. Not doing so causes the fluids to run through the 6-port valve and 


leak from the unused ports.
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WARNING


The Wash System may be contaminated from method solutions. Follow the 


appropriate decontamination procedures outlined by your Laboratory Safety 


Officer.


CAUTION


 Risk of equipment damage. Do not purge the wash tool with a bleach solution, as 


it may damage the internal components of the wash tool.


CAUTION


 Risk of equipment damage. Wash tool nozzles bend easily. Use care when 


cleaning the wash tool nozzles. 


CAUTION


Risk of equipment damage. Do not store the HDR tool body with the pins resting 


on a flat surface. Pins can be bent or damaged. Return the HDR tool body to its 


original packing materials. 


CAUTION


Risk of equipment damage. Do not use the HDR tool body with the pin retainer in 


place. Remove the pin retainer before using the HDR tool.


CAUTION


Risk of equipment damage. Extended contact with bleach corrodes the stainless 


steel pins. Do not store the HDR tool body with the pins immersed in bleach for an 


extended period of time.


CAUTION


Risk of equipment damage. Bleach may corrode the stainless steel pins. Do not 


leave pins in contact with bleach for extended periods of time.


WARNING


Risk of injury. Pins will be hot after autoclaving. Allow pins to cool to room 


temperature before handling.
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WARNING


Beckman Coulter does not endorse or certify any specific method of 


decontamination and/or sterilization of biologically active agents. Follow the 


procedures as specified by the Laboratory Safety Officer. The following 


information is given to ensure that the Biomek 3000 workstation is not damaged 


by such decontamination and/or sterilization procedures.


WARNING


Risk of personal injury. Labware holders may be contaminated from method 


solutions. Follow the appropriate decontamination procedures outlined by the 


Laboratory Safety Officer.


WARNING


Risk of personal injury. Tip rack holders can be contaminated from method 


solutions. Follow the appropriate decontamination procedures outlined by the 


Laboratory Safety Officer.


WARNING


Risk of contamination. Tube racks can become contaminated from method 


solutions. Follow the appropriate decontamination procedures outlined by your 


Laboratory Safety Officer.


WARNING


 Risk of personal injury. Collar holders can be contaminated from method 


solutions. Follow the appropriate decontamination procedures outlined by the 


Laboratory Safety Officer.


WARNING


When using contaminated labware, make sure the disposal bag is designed to 


contain biohazardous materials. Ensure that the bag is securely attached to the 


support ring and that bag walls are pressed outward towards the support ring, 


making an unobstructed hole for disposal of labware and tips.


WARNING


Risk of contamination. Bags can be contaminated from method solutions. Wear 


appropriate protective gear as described by your Laboratory Safety Officer when 


removing disposal bags.
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WARNING


Risk of contamination. Disposal Accessories can be contaminated from method 


solutions. Follow the appropriate decontamination procedures outlined by your 


Laboratory Safety Officer.


CAUTION


Risk of equipment damage. Do not manually open or close the Auto-Latching Tip 


Rack Holder latch using the spring. Excessive pressure on the spring may damage 


it and result in latch failure.


WARNING


Risk of equipment damage. Do not install the Latch Controller when the Biomek 


3000 Automation Workstation is on. Turn off the Biomek 3000 before installing the 


Latch Controller.


WARNING


Risk of equipment damage.  Do not install the RS-485 device when the Biomek 


3000 instrument  is on. Turn off the Biomek 3000 before installing RS-485 devices.


CAUTION


Risk of equipment damage. Do not allow the leads to become crushed or crimped 


between the holders and the Biomek 3000 Laboratory Automation Workstation 


deck. Always ensure that holder and extension leads are located in the grooves in 


the base of the Auto-Latch Tip Rack Holder or labware holders. 


CAUTION


Risk of equipment damage. Always handle the Auto-Latch Tip Rack Holders by the 


metal base or the guide posts. Never use the solenoid cover to place or remove 


the holder from the Biomek 3000 Laboratory Automation Workstation deck.


CAUTION


Risk of equipment damage. Do not manually open the Auto-Latching Tip Rack 


Holder latch using the spring. Excessive pressure on the spring may damage it and 


result in latch failure.


CAUTION


Risk of equipment damage. Do not pull on the Auto-Latching Tip Rack Holder 


leads. Excessive force may cause damage to the lead and/or its connections.
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WARNING


Risk of personal injury. Tip rack holders can be contaminated from method 


solutions. Follow the appropriate decontamination procedures outlined by the 


Laboratory Safety Officer.


CAUTION


Risk of personal injury or contamination.  Do not place the peristaltic pump or the 


reagent bottle(s) on the deck.  Place the peristaltic pump and reagent bottles on 


a surface where they do not interfere with instrument movement.


CAUTION


Risk of personal injury or contamination. Do not allow the reservoir to overflow. 


Clean up any spills immediately according to the procedures defined by your 


Laboratory Safety Officer.


WARNING


Risk of contamination. The Circulating Reservoir may be contaminated from 


method solutions. Follow the appropriate decontamination procedures outlined 


by your Laboratory Safety Officer.


WARNING


 Risk of personal injury or contamination. Use an appropriately contained 


environment when using hazardous materials.


WARNING


Risk of personal injury or contamination. Observe cautionary procedures as 


defined by your Laboratory Safety Officer when using toxic, pathologic, or 


radioactive materials.


WARNING


Risk of personal injury or contamination. Do not spill liquids on or around the 


Biomek 3000 instrument. Clean up any spills immediately according to the 


procedures defined by the Laboratory Safety Officer.


WARNING


Risk of contamination. The Circulating Reservoir may be contaminated from 


method solutions. Follow the appropriate decontamination procedures outlined 


by your Laboratory Safety Officer.
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WARNING


Risk of personal injury or property damage. Do not use flammable liquids around 


the Thermal Exchange Unit, as this may create a fire/explosion hazard.


WARNING


Risk of personal injury or equipment damage. Do not exceed the recommended 


temperature range for the Thermal Exchange Unit of 0 to 50°C.


CAUTION


Risk of personal injury. The latex tubing used with the thermal exchange unit may 


cause allergic reactions in some people. People with a sesitivity to natural rubber 


latex should avoid direct contact with latex tubing and consider using a direct 


contact barrier, for example, latex free gloves.


WARNING


Risk of contamination. The Thermal Exchange Unit may be contaminated from 


method solutions. Follow the appropriate decontamination procedures outlined 


by your Laboratory Safety Officer.


WARNING


Risk of equipment damage. Do not install or disconnect the Vacuum Valve Unit 


when the Biomek 3000 instrument is on. Turn off the instrument before installing 


or disconnecting the Vacuum Valve Unit.


CAUTION


Risk of contamination. Handle the filtration system collars carefully to avoid nicks 


and scratches that can affect the integrity of sealing surfaces.


WARNING


Risk of personal injury or contamination. Do not allow incompatible or reactive 


chemicals to mix in the waste container. Observe cautionary procedures as 


defined by your Laboratory Safety Officer when using toxic, pathologic, or 


radioactive materials.


CAUTION


Risk of equipment failure. Do not over-tighten the vacuum tube fitting on the 


manifold base of the filtration system. The manifold base may crack under the 


extra stress.
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CAUTION


Risk of contamination. Leave the vacuum source on long enough to sufficiently 


draw any waste liquid out of the tubing before turning it off. If too much liquid 


accumulates in the tubing, it may back up into the filtration system manifold, 


potentially contaminating samples.


WARNING


Risk of contamination. The Filtration System may be contaminated from method 


solutions. Follow the appropriate decontamination procedures outlined by your 


Laboratory Safety Officer.


WARNING


Risk of personal injury. The Bar Code Reader’s laser beam is always on until it is 


initialized for the first time. Avoid direct exposure to the laser beam emitted by 


the Bar Code Reader. Never look directly into the laser beam, and never leave the 


laser on or unattended.


CAUTION


 If labware other than that specified in the Biomek Software "Labware Type Editor" 


is used, the Bar Code Reader may not be able to function appropriately and there 


will be an increase in errors for incomplete or no reads.


CAUTION


Changing the pod axis limits can lead to the instrument contacting the physical 


limits of the pod, resulting in equipment damage and/or hazardous waste spills. 


Do not make any changes to the pod axis limits in the Biomek Software "Hardware 


Setup" window without contacting your Beckman Coulter Representative. 


CAUTION


Risk of equipment damage. Interchangeable tools left on the pod can crash into 


other items on the deck when homing the pod. Always ensure that no tools are 


loaded on the pod before homing.


CAUTION


When a change is made to the physical hardware setup, the change must also be 


reflected within Biomek Software using the "Hardware Setup" window (as well as 


the "Deck Editor"). Failure to do so can result in inaccurate liquid transfers or 


hardware crashes, resulting in equipment damage and/or hazardous spills.
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CAUTION


Do not make any changes to the axes limits without contacting a Beckman Coulter 


Representative.


WARNING


Risk of personal injury. Keep clear of the instrument when a position calibration is 


in progress. The bridge and head move back and forth across the deck and could 


cause injury.


CAUTION


In Biomek Software, before clicking "OK" to home all axes, the following 


conditions must be met:


 • Make sure there is no liquid present in the tips.


 • Make sure there are no disposable tips loaded.


 • Make sure there is no tool currently loaded on the pod.


Failure to do so can cause the pod to crash into other items on the workstation, 


causing equipment damage and/or hazardous waste spills.


CAUTION


Before turning the Stacker Carousel on, place the Stacker Carousel in a location 


where no obstacles interfere with the carousel’s rotation.


WARNING


Risk of equipment damage. Laboratory site voltage/frequency must match the 


voltage/frequency of the instrument. Make sure that the laboratory site voltage/


frequency matches the voltage/frequency that was ordered for the instrument.


WARNING


The Bar Code Reader is a Class II laser product. This product conforms to 


applicable requirements of 21 CFR 1040 at the date of manufacture.


WARNING


Risk of injury or equipment damage. Do not attempt to remove or replace covers 


while the unit is powered on. Disconnect power before removing or replacing a 


cover.
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CAUTION


If labware other than that specified in the Stacker Carousel User’s Manual is used, 


an increase in bad reads or no reads may occur.
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CHAPTER 1


Biomek 3000 Introduction

Overview


The Biomek 3000 Laboratory Automation Workstation is a multi-axis liquid-handling instrument 
designed for benchtop use and to fit in a laminar flow or fume hood for sterile or hazardous 
operations. The open architecture design, along with the extensible operating software, provides a 
foundation for integrating current and future specific-use components.


The Biomek 3000 workstation is a single head instrument with a series of interchangeable tools. 
Different tools provide options for performing a variety of functions, including liquid transfer and 
plate washing operations and moving labware around the deck. The modular design of the Biomek 
3000 workstation allows expansion of the instrument capabilities to include additional operations 
such as filtration, plate shaking, and high-capacity operation.


A variety of labware and hardware adapt the deck of the Biomek 3000 workstation to accomplish 
multiple tasks, ranging from performing simple labware positioning and liquid transfers to 
completing complex assays that typically require additional devices in the laboratory.


Control Modes


The Biomek 3000 workstation is controlled through the host computer using Biomek Software. 
Biomek Software is a linear step-based method building application used to construct automated 
methods to perform an assay on a Biomek 3000 workstation.


NOTE Refer to the Biomek Software User’s Manual for more information on using the Biomek Software to 


control the Biomek 3000 workstation.


System Components


The main components described below correspond to the components in Figure 1.1.
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Figure 1.1  Biomek 3000 Laboratory Automation Workstation 


Front Rail


The front rail runs along the front of the Biomek 3000 workstation. Built into the front rail is an 
emergency STOP button that stops movement of the bridge and head assembly when pressed. 


Back Support


The back support is the rear upright of the instrument that provides the X-axis travel mechanism. 
The back support and front rail support the bridge and allow the bridge and head assembly to move 
in the X-axis (left to right).


The back support houses the following main components and connections:


 • X-axis linear rail travel plate for the bridge.


 • Communication hookup to host computer (on right side) (Figure 1.2).


 • RS-485 communication port (on right side) (Figure 1.2).


 • Electrical plug-in and main power switch (on left side).


 • Main power fuses for the instrument (on left side).


1. Front Rail


2. Back Support


3. Head Assembly


4. Bridge


5. Tools


6. Deck


7. Side Modules (not shown)
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Figure 1.2  Connections on the Right Side of Back Support 


Bridge


The bridge is the structure that moves in the X-axis along the tower and front rail. The bridge holds 
the head assembly and enables movement of the head assembly in the Y- (front to back) and Z-axes 
(up and down). Built into the bridge is an indicator light that displays the current operational status 
of Biomek 3000 workstation. The Biomek 3000 workstation supports only one bridge.


1. RS-485 Port (Communications port for connecting RS-485 devices)


2. Serial Port (Communications port for connecting the Biomek 3000 
workstation to the Biomek controller host PC)
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Indicator Lights


The power indicator board on the Biomek 3000 bridge contains a series of LED lights that indicate 
the operational status of the system. Table 1.1 defines the indicator light and the operational status 
each represents.


Head Assembly


The head assembly is supported and positioned by the bridge and moves in the Y- and Z-axes. The 
head assembly may hold various interchangeable tools, such as the P200L Single-Tip Pipette Tool or 
MP200 Multi-Tip Pipette Tool, that perform liquid-handling and other operations. The capabilities 
of the Biomek 3000 workstation change with the tool.


The operation of the head assembly and tools is controlled by the Biomek Software from the host 
computer.


Tools


The Biomek 3000 workstation uses interchangeable tools to perform various operations, such as 
aspirating and dispensing, washing, or moving labware around the deck. 


Tools are stored on the deck in a tool rack when not in use and can be installed or removed from the 
head assembly automatically as part of an automated method. This allows multiple tool types to 
provide different functionality to the instrument within a method.


Tool types available for the Biomek 3000 head assembly include:


 •  Pipetting Tools, CHAPTER 2 — single-channel and eight-channel tools used to aspirate and 
dispense liquid.


 •  Gripper Tool, CHAPTER 3 — tool to grasp and move labware around the Biomek 3000 deck.


 •  Wash System, CHAPTER 4 — the wash system includes single-channel and eight-channel wash 
tools used to perform plate washing and bulk dispense operations.


Table 1.1  Indicator Light Key


Light Indicator State Operational Status


Solid Green Idle System is functional and in a ready state. It is safe to access the instrument 


and deck.


Blinking Green Pause Planned pause. This may be written into a method to allow periodic access 


to the deck. When a pause is terminated, the method continues.


Solid Amber Active A method is running.


Blinking Amber Error Caused by pressing the Stop button or system error. Halts the Biomek 3000 


bridge and head assembly operations immediately. Software 


communicates the cause.
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 •  High Density Replication System, CHAPTER 5 — high density replication (HDR) tools used to 
perform low-volume liquid transfer operations by liquid adhesion. The High Density 
Replication System includes reservoirs and a fan for pin washing and drying.


NOTE HDR tools require at least two tool racks, one for the HDR tool and one for the fan unit to dry pins after 


sterilization.


Deck


The deck is the worksurface of the Biomek 3000 workstation and provides eight standard positions 
for tool racks and labware positioners. The deck contains predrilled locating holes used to place 
labware positioners and tool racks precisely. 


NOTE Refer to CHAPTER 6, Setting Up the Biomek 3000 Worksurface, for more information on labware 


positioners and tool racks.


Labware Positioners


Labware positioners are used to hold microplates, tube racks, reservoirs, or tip racks on the Biomek 
3000 deck. The gripper tool can move labware to and from these labware positioners to other 
labware positioners or devices integrated on the left or right side of the Biomek 3000 workstation.


Tool Racks


The tool rack is a special labware positioner used to hold up to five interchangeable tools in a single 
deck position during a method. 


NOTE The gripper tool requires a special tool rack that accommodates the gripper tool and up to two 


additional tools.


Side Modules


Optional side modules can be added to either the left or right side of the deck to increase the 
available worksurface on the deck. Each module provides an additional two deck positions, allowing 
the deck to be expanded by up to four positions.


NOTE Refer to Installing Side Modules for information on installing and removing side modules on the Biomek 


3000 workstation.


Optional Devices


Optional devices can be added to the Biomek 3000 workstation to accommodate specific operations, 
such as tip and labware disposal, plate heating and cooling, microplate filtration, and high-capacity 
operation. 
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Disposal Accessory


The disposal accessory provides a waste receptacle for disposing of tips and labware from the deck 
using the gripper tool. Tip boxes or other labware may be deposited directly to the disposal 
accessory, eliminating the need to manually dispose of waste.


For more information on the disposal accessory, refer to CHAPTER 6, Disposal Accessory.


Circulating Reservoir


The Circulating Reservoir continually cycles a reagent between off-deck reagent bottles and wells 
of a four-well reservoir positioned on the Biomek 3000 deck.


For more information on the circulating reservoir, refer to CHAPTER 8, Biomek 3000 Circulating 
Reservoir.


Thermal Exchange Unit


The Thermal Exchange Unit heats or cools a reservoir or microplate on the Biomek 3000 deck. The 
temperature is controlled by a user-supplied circulating bath.


For more information on the Thermal Exchange Unit, refer to CHAPTER 9, Thermal Exchange Unit.


Filtration System


The filtration system includes a vacuum valve unit that is connected to the Biomek 3000 
workstation via RS-485 communication, and a manifold system with interchangeable collars to 
allow collection of filtrates to microplates or waste. The filtration system is used to run screening 
assays which require filtration, such as receptor binding and cell-based assays, and plasmid DNA 
purification applications on the Biomek 3000 workstation.


For more information on the filtration system, refer to CHAPTER 10, Filtration System.


Stacker Carousel


The Stacker Carousel provides additional labware capacity for microplates and tip boxes to the 
Biomek 3000 workstation. It includes up to four stacks and a shuttle for transporting labware 
between the Biomek 3000 deck and the Stacker Carousel. A Stacker Carousel may be installed on 
either the left side, right side, or both sides.


For more information on the Stacker Carousel, refer to APPENDIX B, Using a Stacker Carousel.
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Device Integrations


Several third-party devices, including microplate readers and shakers, may be integrated into the 
Biomek 3000 deck and used in an automated method in conjunction with the Biomek 3000 
workstation. 


NOTE Refer to APPENDIX C, DPC MicroMix Shaker for information about installing and using the DPC 


MicroMix 5 Shaker on the Biomek 3000 workstation. For other device integrations, refer to the integration 


manual for the individual device for information about installing and using the device with the Biomek 


3000 workstation.


Moving and Installing the Biomek 3000


Installation of the Biomek 3000 workstation is performed initially by a Beckman Coulter Field 
Service Engineer. However, the instrument may be relocated after initial installation.


Relocating the Biomek 3000 to a new location includes:


 • Preparing the Site


 • Moving the Biomek 3000


 • Connecting the Biomek 3000


 • Installing Side Modules


Preparing the Site


Before relocating the Biomek 3000 workstation, make sure the new location meets all the system 
requirements for weight, dimensions, and electrical requirements.


System Specifications


Table 1.2 below presents system specifications and requirements for the Biomek 3000 workstation.


Table 1.2  System Specifications


Item Description


Environment Indoor use only


Power Requirements 100-240VAC, 50/60Hz


Dimensions 48.1 in. (W) x 19.5 in. (D) x 26.5 in. (H)


or 122.2 cm. (W) x 49.5 cm. (D) x 67.3 cm. (H)


Weight 80 lbs. (36.3 kg)


Ambient Operating 


Temperature


41-86°F (5-30°C)


Humidity Restrictions <85% (non-condensing) @ 30°C (86°F)


Altitude Restrictions up to 6562 ft. (2000m)


Installation Category Category II
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Weight and Space Requirements


The Biomek 3000 workstation and all accessories must be installed on a level and stable working 
surface capable of supporting 75 pounds (35 kg) without bowing by more than 1/8 inch. A minimum 
of 1 foot (0.35 m) of additional space should be available to the left, right, and above the instrument.


Electrical Requirements


Make sure the installation site is capable of providing the proper electrical supply to the Biomek 
3000 workstation. Table 1.3 below defines the electrical requirements for the Biomek 3000 
workstation.


Vacuum Requirements


If a Wash System or Filtration System is installed with the Biomek 3000 workstation, a vacuum 
supply is required. 


 • Filtration System requires a minimum of 9.8 psi (67.7 kPa) at 4.5 SCFM (refer to CHAPTER 10, 
Filtration System).


 • Wash System requires a minimum of 8.0 psig (55 kPa) at 0.5 L/minute free air flow rate (refer to 
CHAPTER 4, Wash System).


Pollution Degree 2


Communications to Host RS-232 port


Biomek controller host PC The following specifications are the minimum requirements needed for 


the IBM PC.


CPU: Pentium IV, 2 GHz


RAM: 512 MB


Hard Drive: 13.5 GB


CD ROM Drive: 24X


Monitor: 17", Super VGA, 1024 x 768, small fonts, w/256 (high) colors


Operating System: Windows XP with Service Pack 1a


Other Software: SQL Server Personal Edition


Table 1.3  Electrical Requirements for the Biomek 3000


Line Frequency 50/60 Hz 50 Hz


Voltage 100, 120 VAC 220-240 VAC


Current 5A 2.5A


Fuses:


          Line Fuses (2) 5A, 250V 5A, 250V


          Accessory Fuses (2) 5A, 250V 5A, 250V


Table 1.2  System Specifications


Item Description
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Moving the Biomek 3000


NOTE If after initial installation the Biomek 3000 workstation must be moved to a new location, contact a 


Beckman Coulter Field Service representative for assistance.


CAUTION


When moving the Biomek 3000 Laboratory Automation Workstation, do not lift it 


by the bridge. The bridge will not give support to the weight of the entire 


workstation, which could result in damage to the workstation. Move the 


workstation by grasping the front rail and bottom of the rear support.


CAUTION


Two people are needed to lift the Biomek 3000 Laboratory Automation 


Workstation. Failure to do so could result in bodily injury and/or damage to the 


workstation. Always lift the workstation by grasping the front rail and bottom of 


the rear support.


Before moving the Biomek 3000 workstation:


 • Remove and store all tools, labware positioners, and accessories appropriately.


 • If possible, use the original shipping pallet and packing material to protect the Biomek 3000 
workstation during transportation.


 • The instrument should always be transported in an upright position. Avoid shaking and 
vibration during transportation.


 • The Biomek 3000 workstation must be reframed after it has been moved (refer to CHAPTER 13, 
Framing the Biomek 3000).


Connecting the Biomek 3000


After moving the Biomek 3000 workstation and accessories to the new location, they must be 
connected properly to each other and the PC controller.


CAUTION


Connecting the Biomek 3000 Laboratory Automation Workstation to an electrical 


oulet before it is positioned properly may cause the workstation to malfunction. 


Ensure the workstation is positioned on a level working surface prior to 


connecting to an electrical source.


To connect the Biomek 3000 workstation and accessories:


1 Connect the Biomek Interface Cable to the serial port on the Biomek 3000 workstation.
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2 Connect the other end of the Biomek Interface Cable to a serial port on the Biomek controller 


host PC.


3 Install any accessories that require RS-485 communication to the RS-485 connector on the 


Biomek 3000 workstation. Refer to the appropriate chapter for specific instructions on 
installing each accessory:


 • CHAPTER 7, Auto-Latching Tip Rack Holders.


 • CHAPTER 10, Filtration System.


 • CHAPTER 4, Wash System.


4 Install side modules, if desired (refer to Installing Side Modules).


5 Install any other devices or accessories, if desired. Refer to the appropriate chapter or appendix 


for specific instructions on installing each device or accessory:


 • CHAPTER 6, Disposal Accessory.


 • CHAPTER 11, Bar Code Reader.


 • APPENDIX B, Using a Stacker Carousel.


 • APPENDIX C, DPC MicroMix Shaker.


NOTE For other devices or accessories, refer to the integration manual for the device.


6 Install any labware positioners and tool racks on the deck (refer to CHAPTER 6, Setting Up the 


Biomek 3000 Worksurface).


7 Frame the deck (refer to CHAPTER 13, Framing the Biomek 3000).


Installing Side Modules


Optional side modules provide additional work space for the Biomek 3000 workstation. Side 
modules may be installed on the left side, right side, or both sides of the Biomek 3000 deck for 
additional work space. Each side module provides an additional two deck positions.


To install a side module to the left or right side of the deck:


1 Position the locating pins on the side of the Biomek 3000 deck into the corresponding locating 


holes on the side module (Figure 1.3).
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Figure 1.3  Attaching Side Module to Biomek 3000 Deck 


2 Using a 3/16” Allen wrench, secure the side module to the deck with the two large socket-head 


cap screws.


3 Align the locating hole on the front rail with the locating hole on the front of the side module 


(Figure 1.4).


1. Side Module


2. Large socket-head cap screws


3. Biomek 3000 deck
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Figure 1.4  Fastening the Side Module to the Front Rail 


4 Secure the front of the side module to the front rail by fastening a small button-head socket 


screw through the two locating holes using a 1/8” Allen wrench.


5 Place the spill tray inside the side module. The top of the spill tray should be flush with the top 


of the side module (Figure 1.5).


1. Small button-head socket screw


2. Side Module


3. Locating holes
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Figure 1.5  Installing the Spill Tray and Mounting Plate 


6 Place the mounting plate on top of the spill tray.


1. Side Module


2. Mounting Plate


3. Spill Tray
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7 If installing side modules on both sides, repeat steps 1 to 6 to install the other side module.


Removing Installed Side Modules


Some device integrations, such as the plate reader and DPC MicroMix 5 Shaker, are installed in the 
position occupied by the side module. It may be necessary to remove the side module in order to 
install one of these devices.


To remove a side module:


1 Remove the mounting plate and spill tray from the side module(Figure 1.5).


2 Using a 1/8” Allen wrench, remove the small button-head socket screw from the locating holes 


on the front rail and side module (Figure 1.4).


3 Using a 3/16” Allen wrench, remove the two large socket-head cap screws which are fastening 


the side module to the deck (Figure 1.3).


4 Remove the locating pins on the side module from the locating holes on the side of the deck and 


remove the side module from the Biomek 3000 workstation.


Preventive Maintenance


Perform the following preventive maintenance procedures as needed:


 • Keep instrument surfaces clean by washing regularly with a mild detergent solution, making 
sure not to wet or moisten electrical components. Prompt cleaning is especially important if 
using infectious or corrosive materials.


 • Disinfect instrument surfaces on the deck and side modules with a 10% bleach solution followed 
by a wipe down with distilled water. 


NOTE The Biomek 3000 workstation may be exposed to ultraviolet light, if necessary. It is recommended 


to cover the peristaltic pump on the Wash Unit when using UV light to avoid premature aging of 


plastic parts.


 • Periodically clean spill trays as needed (refer to Cleaning Spill Trays).


 • Calibrate the X- and Y- axes positions weekly (refer to CHAPTER 12, Calibrating the X- and Y-
Axes Positions).
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Cleaning Spill Trays


The Biomek 3000 deck features spill trays between the deck mounting plates and base unit and side 
module for ease of cleaning. Any spills are collected in the spill trays, which may be removed and 
cleaned away from the base instrument.


To clean spill trays:


WARNING


Risk of personal injury. When cleaning spill trays, wear protective gloves and 


safety goggles if any dangerous chemicals have been used with the Biomek 3000 


Laboratory Automation Workstation.


1 Using the large finger grip holes on the deck or side module mounting plate, lift the mounting 


plate up (Figure 1.6). 
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Figure 1.6  Removing the Spill Tray on a Side Module to Clean 


2 Carefully remove the spill tray from the Biomek 3000 workstation and move it to a sink or wash 


basin. There may be liquid in the spill tray, so be careful not to spill. Wipe up any spills from the 
spill tray immediately.


3 Dispose of any liquid from the spill tray according to the instructions from the Laboratory 


Safety Officer.


4 Wash the mounting plate and spill tray using a mild detergent solution.


NOTE If the spill tray is contaminated, discard the spill tray as directed by the Laboratory Safety Officer. 


The spill trays may be replaced.


1. Finger Grip Holes


2. Mounting Plate


3. Spill Tray
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Troubleshooting


CAUTION


If service is required, contact your  Beckman Coulter Representative.


Perform the troubleshooting techniques provided in Table 1.4 when necessary.


In the case of any other instrument-related problems, contact a Beckman Coulter Service Engineer.


Table 1.4  Troubleshooting the Biomek 3000


If Then


All indicator lights are out Verify the instrument is plugged in and turned on.


Check fuses.


The power is on, but system does 


not run


Check fuses.


The fuses appear burned or 


filaments are broken


Change fuses (refer to Changing Fuses).


All indicator lights are out, the 


power is on, the fuses are okay, 


and the system does not run


Contact a Beckman Coulter Service Engineer


Power is lost to instrument Contact a Beckman Coulter Service Engineer.


Y-axis motion is choppy Calibrate the X- and Y-axes (refer to CHAPTER 12, Calibrating the X- and 


Y-Axes Positions).


Contact a Beckman Coulter Service Engineer.


A grinding or growling noise is 


heard


Contact a Beckman Coulter Service Engineer.


Tools not picked up by head 


assembly


Make sure the tool in the Tool Rack matches the tool expected in the 


Biomek Software.


Ensure tool ID and alignment pins are not bent or damaged. If damaged, 


contact Beckman Coulter Service Engineer to replace tool.


Home all axes and calibrate the X- and Y-axes (CHAPTER 12, Calibrating 


the X- and Y-Axes Positions).


Reframe the tool rack position.


Methods are taking longer. Calibrate the X- and Y-axes  (CHAPTER 12, Calibrating the X- and Y-Axes 


Positions).
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Changing Fuses


WARNING


Turn off and unplug power to the instrument before changing fuses. Failure to do 


so can cause electrical shock or equipment damage.


WARNING


To reduce the risk of fire, replace fuses only with the same type and rating as 


specified on the instrument.


Fuses are located in the AC power input module on the rear left side of the back support (Figure 1.7). 
If power is lost, check the fuses that are accessed from the outside of the instrument.


The Biomek 3000 workstation uses any power source between 100 and 240V. The fuse carrier 
includes two European fuses. The European fuses are rated and compatible with all specified 
voltages.
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Figure 1.7  Location of Fuse Carrier


To change fuses:


1 Turn off power to the Biomek 3000 workstation.


2 Unplug the power cable from the back of the Biomek 3000 workstation.


3 Use a small flathead screwdriver to pry open the fuse holder cover from the AC power input 


module (Figure 1.7).


1. Power Input


2. Fuse Holder Cover


3. Power Swtich
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4 Gently pull the old fuse(s) from the fuse carrier by hand (Figure 1.8).


Figure 1.8  Removing Fuses from Fuse Carrier


5 Gently place the new fuse(s) into the fuse carrier by hand.


NOTE Use the same type of fuses for replacement (see Table 1.5). 


6 Replace the fuse holder cover on the Biomek 3000 workstation (Figure 1.7).


1. Fuses


2. Fuse Carrier


Table 1.5  Type and Rating of Fuses for Replacement


Type Current Voltage Size


European T2A 250V 5x20 mm
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CHAPTER 2


Pipetting Tools

Overview


A variety of single-channel and multi-channel pipetting tools are available to perform liquid 
aspirate and dispense actions from a single well or eight wells simultaneously. Each tool is designed 
to optimize pipetting operations for specific volume ranges.


Pipette tools can be used for liquid transfers from plate-to-plate, tube-to-plate, or tube-to-tube. All 
transfer operations involving tubes must be performed using a single-channel pipette tool. 


The available pipetting tools are:


 • P20 Single-Tip Pipette Tool — a single probe tool for aspirating and dispensing 1-20 µL to a 
single well using P20 or P250 tips.


 • P200L Single-Tip Pipette Tool — a single probe tool for aspirating and dispensing 5-200 µL to a 
single well using P250 tips, with liquid-level sensing capabilities.


 • P1000L Single-Tip Pipette Tool — a single probe tool for aspirating and dispensing 50-1000 µL 
to a single well using P1000 tips, with liquid-level sensing capabilities.


NOTE When using the P1000L Single-Tip Pipette Tool, P1000 tips can only be used with a P1000 Tip Rack 


Holder (refer to CHAPTER 6, Tip Rack Holders).


 • MP20 Multi-Tip Pipette Tool — an eight-probe tool for aspirating and dispensing 1-20 µL to 
eight wells simultaneously using P20 or P250 tips.


 • MP200 Multi-Tip Pipette Tool — an eight-probe tool for aspirating and dispensing 5-200 µL to 
eight wells simultaneously using P250 tips.
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Figure 2.1  MP200 Eight-Channel Tool


NOTE Pipette tools must be added and configured in Hardware Setup (refer to CHAPTER 12, Adding and 


Removing Tools and Devices) and placed on a tool rack in an Instrument Setup step (refer to the Biomek 


Software User’s Manual, Chapter 16, Instrument Setup Step) to use in a method.


Liquid Level Sensing


The P200L and P1000L Single-Tip Pipette Tools include patented technology that sonically detects 
the liquid level. Liquid level sensing is performed using an acoustic process involving a transmitter 
and receiver within the single-channel tools. The transmitter emits a sound wave through the tip 
that bounces back when it contacts liquid. The receiver detects the wave as it bounces back past the 
end of the tip.


NOTE For best results with liquid level sensing, it is recommended to use P200 tips on the P200L Single-Tip 


Pipette Tool, or P1000 tips on the P1000L Single-Tip Pipette Tool. Smaller tips may result in more errors 


while detecting liquid level.


NOTE Barrier tips are not compatible with liquid level sensing.


1. Holding Pins (opposite side not shown)


2. Front Label
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Installing Pipette Tools on the Tool Rack


All pipette tools may be stored on a tool rack when not in use during a method. Tools stored on a 
tool rack may be loaded onto and unloaded from the head assembly during a method, providing 
flexibility to the Biomek 3000 workstation to adjust its capabilities to the current task. Pipette tools 
must be installed on a tool rack to use them in an automated method.


To install a pipette tool on a tool rack:


NOTE Install the tool rack on the Biomek 3000 deck before installing any tools (refer to CHAPTER 6, Installing 


Tool Racks).


1 Select which position on the tool rack to install the tool. A pipette tool can be installed in any 


standard tool position.


NOTE Standard tool racks have five standard tool positions, while a gripper tool rack has two standard 


tool positions plus a gripper tool position. 


2 Position the pipette tool on the tool rack such that the two holding pins on the tool rest on the 


slots of the standard tool position on the tool rack (Figure 2.1).


NOTE Make sure the FRONT label and arrow point towards the front of the Biomek 3000 instrument. 
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Figure 2.2  Installing Pipette Tools into Tool Rack


Tip Compatibility


Interchangeable pipette tools installed on the Biomek 3000 head assembly aspirate and dispense 
liquid using disposable tips. The compatible tip types and the volumes that may be aspirated and 
dispensed with those tip types varies for each tool type, as described in Table 2.1.


1. Tool Rack


2. Holding Pins (opposite side not shown)


3. Pipette Tools


4. Front Label
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Labware and Tip Compatibility with the Pipette Tools


The Biomek 3000 head is capable of accessing all types of labware supported by the Biomek 3000 
workstation; however, some tools cannot access specific types of labware. For example, multi-
channel pipette tools cannot access test tubes.


Table 2.2 shows the tool and tip combinations supported by the Biomek 3000 pipette tools and their 
accessibility to the different types of labware supported by the Biomek 3000 workstation.


NOTE This table is provided as a general reference and does not cover all commercially available microplate 


types. It is the user’s responsibility to verify that labware functions properly with the selected tool and tip 


combination.


CAUTION


Use labware and tip combinations labeled as ‘Limited’ with caution. Tips could 


become wedged inside labware, picking the labware up with the probe when the 


tool is raised.


CAUTION


When using modular reservoirs with tips labeled as ‘Limited,’ do not set the 


aspirate/dispense height lower than 15.6 mm from the Bottom or -28 mm from the 


Top. Tips could become wedged inside the reservoir, picking the reservoir up with 


the probe when the probe is raised.


Table 2.1  Tip Compatibility and Volume Ranges on Pipette Tools


Tool


Tip Type


P20 P20_Barrier P200 P200_Barrier P1000


P20 Single-Tip Tool 1–20 μL 1–20 μL 1–20 μL 1–20 μL --


P200L Single-Tip Tool 1–20 μL 1–20 μL 5–200 μL 5–125 μL --


P1000L Single-Tip Tool -- -- -- -- 50–1000 μL


MP20 Eight-Tip Tool 1–20 μL 1–20 μL 5–20 μL 5–20 μL --


MP200 Eight-Tip Tool 1–20 μL 1–20 μL 5–200 μL 5–125 μL --


Table 2.2  Labware and Tool/Tip Compatibility


Tool Tip Type


Labware Type
Modular 


ReservoirFlat
96


Deep
96


Flat
384


Deep
384


10 mm
Tubes


12 mm
Tubes


13 mm
Tubes


P20
P20 Y La Y La Lb Lb La Y


P250 Y Y Y Lb Y Y Lb Y
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NOTE The P1000L tool and tip cannot access the Minitube_Rack or SmallTuberack_Microfuge labware types.


Storing Pipette Tools


Return the pipette tool(s) to the original packing materials and store in a dry, dust-free, 
environmentally controlled area when not in use.


NOTE It is desirable to allow the pipette tool(s) to air-dry before returning to the original packing materials.


Preventive Maintenance


Follow the appropriate decontamination and cleaning procedures outlined by the Laboratory 
Safety Officer.


P200L
P20 Y La Y La Lb Lb La Y


P250 Y Y Y Lb Y Y Lb Y


P1000L P1000 Y Y N N Y Y Y Y


MP20
P20 Y La Y La Nc Nc Nc La


P250 Y Y Y Lb Nc Nc Nc Y


MP200
P20 Y La Y La Nc Nc Nc La


P250 Y Y Y Lb Nc Nc Nc Y


Y = Full Access — can reach the bottom of wells.


N = No Access — cannot enter wells.


L = Limited Access due to height and/or width restrictions


(see Caution above)


a. Tip is too short to access bottom of well or tube.


b. The maximum diameter of the tip is too wide for the tip to fully access the wells or tubes.


c. Probe spacing on the multi-channel pipette tools prevents access into test tubes.


Table 2.2  Labware and Tool/Tip Compatibility


Tool Tip Type


Labware Type
Modular 


ReservoirFlat
96


Deep
96


Flat
384


Deep
384


10 mm
Tubes


12 mm
Tubes


13 mm
Tubes
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CAUTION


The tool body contains electronics that may malfunction if liquid enters the tool 


body. Do not submerge, allow liquid to leak into, or introduce liquids into the tool 


body as it may impact the function of the tool.


CAUTION


A pipetting tool body cannot be sterilized by autoclaving. Autoclaving will impact 


the form and function of the tool rendering it inoperable. Do not autoclave 


pipetting tools.


Wipe off external surfaces of the tools with a damp cloth. 


Clean the outside surface of the tools using either a 75% ethanol solution or exposure to UV light 
for disinfection. 


NOTE Tools may also be disinfected by immersion in ethylene bromide gas.


Troubleshooting Pipette Tools


Do not attempt to repair the pipette tools without first contacting a Beckman Coulter Service 
Engineer.


If experiencing problems with a pipette tool, consult Table 2.3.


Table 2.3  Troubleshooting Pipette Tools


If Then


Tool is not recognized or 


loaded.


Make sure tool ID pins are not bent or damaged. Contact Beckman Coulter 


Technical Support.


The tool squeaks, shows signs 


of leakage, or becomes 


clogged or damaged


Contact Beckman Coulter Technical Support.


Tool leaks Tool may be worn or damaged. Contact Beckman Coulter Technical 


Support.


Single-channel tool will not 


pick up tips


Make sure tool is not bent or damaged.


Reframe the deck position.


Multi-channel tools will not 


pick up tips


Make sure the tip box has 9 mm spacing between tips.


Reframe the deck position.


Single-channel tools do not 


push off tips


Tool may be worn or damaged. Contact Beckman Coulter Technical 


Support.
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Tips not loaded evenly on MP 


tools


Calibrate the X- and Y-axes (refer to CHAPTER 12, Calibrating the X- and Y-


Axes Positions).


Biomek 3000 base plate may be warped. Contact Beckman Coulter 


Technical Support to have base plate replaced.


Inaccurate pipetting Recalibrate the tool or techniques.


Pipetting not reproducible Recalibrate the tool or techniques.


Tool picks up tip rack Make sure the latch on the manual or auto-latching tip rack holder is 


engaged.


Reframe the deck.


Tips dropped by tool Use new Beckman Coulter tips.


Reframe Z-axis.


Contact Beckman Coulter Technical Support.


Table 2.3  Troubleshooting Pipette Tools


If Then
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Gripper Tool

Overview


The gripper tool is a specialized tool that, when loaded onto the Biomek 3000 head assembly, allows 
the Biomek 3000 workstation to grasp and move labware around the Biomek 3000 deck. 


The gripper tool has two fingers in front and one finger in back for grasping labware or stacks of 
labware securely, and can move microplates or tip boxes to and from any labware holder or auto-
latching tip rack holders on the deck.


NOTE The gripper tool cannot grasp tip boxes positioned on a manual tip rack holder.


An optional disposal accessory provides a position off the left side of the Biomek 3000 deck into 
which used tips and labware may be disposed (refer to CHAPTER 6, Disposal Accessory). 


NOTE A gripper tool must be added and configured in Hardware Setup (refer to CHAPTER 12, Adding and 


Removing Tools and Devices) and placed on a tool rack in an Instrument Setup step (refer to the Biomek 


Software User’s Manual, Instrument Setup Step) to use in a method.


Installing the Gripper Tool in the Tool Rack


The gripper tool may be stored on a tool rack when not in use during a method. Tools stored on a 
tool rack may be loaded onto and unloaded from the head assembly during a method, providing 
flexibility to the Biomek 3000 workstation to adjust its capabilities to the current task by changing 
tools.


Because of the size of the gripper tool, it cannot be placed in a standard tool rack. A specially-
designed tool rack is available for holding the gripper tool on the Biomek 3000 deck. 
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CAUTION


 Bending the tool ID or alignment pins that are along the top of the gripper tool 


may cause them to break off or become damaged. Take care not to bend the tool 


ID or alignment pins.


To install the gripper tool on its tool rack:


NOTE Install the tool rack on the Biomek 3000 deck before installing any tools (refer to CHAPTER 6, Installing 


Tube Racks).


1 Squeeze the fingers of the gripper tool together until the arms are parallel to each other.


2 Position the holes on the bottom of the gripper tool above the two holding rods on the tool rack 


such that the side with two gripper fingers is towards the front of the Biomek 3000 workstation 
(Figure 3.1).


NOTE Make sure the FRONT label and arrow point towards the front of the Biomek 3000 workstation. 


NOTE The tool rack is keyed so that the gripper tool only fits in the correct orientation.


Figure 3.1  Installing Gripper Tool in Tool Rack


1. Gripper Tool


2. Holding Rods


3. Tool Rack
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3 Gently push down on the gripper tool to mount it on the holding rods.


Removing the Gripper Tool from the Tool Rack


If the gripper tool is not required, it may be removed from the tool rack.


To remove the gripper tool from the tool rack:


CAUTION


Bending the tool ID or alignment pins that are along the top of the gripper tool 


may cause them to break off or become damaged. Take care not to bend the tool 


ID or alignment pins.


Lift the gripper tool straight up off of the holding rods on the gripper tool rack.


Storing the Gripper Tool


Return the gripper tool to its original packing materials and store in a dry, dust-free, 
environmentally controlled area when not in use.


NOTE It is desirable to allow the gripper tool to air-dry before returning to the original packing materials.


Preventive Maintenance


The gripper tool requires minimal maintenance. Observe the following guidelines:


CAUTION


The tool body contains electronics that may malfunction if liquid enters the tool 


body. Do not submerge, allow liquid to leak into, or introduce liquids into the tool 


body as it may impact the function of the tool.


 • Follow the appropriate decontamination and cleaning procedures outlined by the Laboratory 
Safety Officer.


 • Wipe off external surfaces of the gripper tool with a damp cloth. 


 • The outside surface of the gripper tool may be cleaned using either a 75% ethanol solution or 
exposure to UV light for disinfection. Gripper tools may also be disinfected by immersion in 
ethylene bromide gas.
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 • The fingers and finger pads of the gripper tool may also be disinfected with 75% ethanol 
solution; however, frequent exposure to UV light, ethanol, bleach, or other chemicals may lead 
to early deterioration of the finger pads. 


 • To ensure proper gripping of labware, replace finger pads on a regular basis (refer to Replacing 
Gripper Finger Pads).


Troubleshooting the Gripper Tool


Do not attempt to repair the gripper tool without first contacting a Beckman Coulter Service 
Engineer.


If experiencing problems with a gripper tool, consult Table 3.1.


Replacing Gripper Finger Pads


The gripper finger pads get worn with use and occasionally need to be replaced. When worn, the 
gripper tool will experience more problems with grasping and moving labware.


To replace the finger pads on the gripper tool:


NOTE Some steps are time-dependent; read the entire procedure before starting.


1 Remove the gripper tool from the tool rack.


2 Use a #2 Phillips screwdriver to remove the two screws from each finger support (four screws 


total) to remove the finger assemblies.


Table 3.1  Troubleshooting Gripper Tool


If Then


Gripper picks up labware but does not sense labware 


presence


Make sure the labware is defined correctly in the 


Biomek Software (refer to the Biomek Software 


User’s Manual, Creating and Modifying Tip and 


Labware Types).


Replace finger pads and reframe the gripper tool.


Contact Beckman Coulter Technical Support.


Gripper does not pick up labware or lids Make sure the labware is defined correctly in the 


Biomek Software (refer to the Biomek Software 


User’s Manual, Creating and Modifying Tip and 


Labware Types).


Reframe the gripper tool.


Replace finger pads.
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3 Use a single-edged razor blade to carefully slit the finger pads on both sides and remove them 


from the pad supports.


4 Scrape most of the pad/adhesive residue from the pad supports.


WARNING


Risk of personal injury. The adhesive used when replacing gripper finger pads has 


a short set-up time and has a very strong bonding agent. Do not get any adhesive 


on your fingers.


CAUTION


Wipe end of adhesive nozzle before applying adhesive.


5 Apply adhesive to both sides of one pad support tab, using the adhesive tube nozzle to spread 


the adhesive.


6 Squeeze the finger pad and use the end of a Phillips screwdriver or the adhesive tube nozzle to 


open the finger pad and apply a drop of adhesive deep inside the pad cavity.


CAUTION


Risk of equipment failure. Do not attempt to reposition the finger pad on the pad 


support after the five second setting period. Disturbing the finger pad could result 


in a poor adhesive bond and cause gripper failure.


7 Within five (5) seconds of applying the adhesive, position the pad support on the bonding 


fixture while sliding the finger pad onto the pad support until the pad tip rests against the edge 
of the fixture (Figure 3.2).
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Figure 3.2  Replacing Finger Pad on the Rear Finger Assembly


8 Allow the finger pad assembly to rest in the bonding fixture for about 1 minute.


WARNING


Risk of personal injury. The adhesive used when replacing gripper finger pads has 


a short set-up time and has a very strong bonding agent. Do not get any adhesive 


on your fingers.


9 Carefully wipe any excess adhesive from the outside surfaces of the pad.


10 Repeat steps 5-9 to bond the other two finger pads to the pad support.


NOTE For the two pads on the front pad support (Figure 3.3), bond one pad, wait 1 minute, then bond 


the other pad.


Figure 3.3  Replacing Finger Pads on the Front Finger Assembly


1. Finger Pad


2. Pad Support


3. Bonding Fixture


1. Finger Pads


2. Pad Support


3. Bonding Fixture
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11 Allow the adhesive to cure for at least 1 hour before using the finger assembly.


12 Use a #2 Phillips screwdriver to fasten the two screws on each finger support (four screws total) 


to reattach the finger assemblies to the Gripper Tool.
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CHAPTER 4


Wash System

Overview 


The Wash System provides vacuum aspiration to waste for plate washing and bulk delivery of liquid 
using a single-channel or eight-channel wash tool on the Biomek 3000 head assembly. The Wash 
Unit houses a peristaltic pump and vacuum pinch valve. An optional 6-port valve allows multiple 
source liquids to be connected and used with the Wash System.


Available wash tools are:


 • Single-Channel Wash Tool — a single-channel tool for plate washing one well at a time with 50 
µL to 150 mL of reagent.


 • Eight-Channel Wash Tool — an eight-channel tool for plate washing in eight-well strips with 50 
µL to 18.75 mL of reagent for each channel.


NOTE A wash tool must be added and configured in Hardware Setup (refer to CHAPTER 12, Adding and 


Removing Tools and Devices) and placed on a tool rack in an Instrument Setup step (refer to the Biomek 


Software User’s Manual, Instrument Setup Step) to use in a method.


Requirements


To install and use the Wash System on the Biomek 3000 workstation, a vacuum source capable of 
supplying a minimum of 8 psig (55 kPa) at 0.5 L/minute free air flow rate is required.


The following tools are also required to complete installation of the of Wash System:


NOTE The recommended vacuum regulator is Beckman Coulter Part Number 609674.


 • 3/32” Allen wrench.


 • 5/64” Allen wrench.


 • small Phillips head screwdriver


 • sharp cutting tool for tubing


 • tie-wraps


 • cleaning tools
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Installing the Wash System


The Wash System uses a single- or eight-channel wash tool to perform vacuum aspiration and bulk 
delivery of reagents on the Biomek 3000 workstation.


The Wash System includes a Wash Unit with peristaltic pump and pinch valve, a wash tool tube 
assembly installed onto the Biomek 3000 head assembly, a support bracket installed onto the 
Biomek 3000 back support, and Teflon tubing to connect the liquid system to the components of the 
Wash System. An optional 6-port valve allows up to six different reagents to be connected to the 
Wash System.


Installing the Wash System includes:


 •  Preparing the Tubing, CHAPTER 4


 •  Installing the Wash Unit, CHAPTER 4


 •  Installing the Wash Tool Tube Assembly, CHAPTER 4


 •  Connecting Tubing for the Wash System, CHAPTER 4


 •  Installing and Connecting Tubing to the Six-Port Valve, CHAPTER 4


NOTE After physically installing the Wash System, the Wash Unit, 6-port valve, and all wash tools must be 


added in Hardware Setup (refer to CHAPTER 12, Adding and Removing Tools and Devices).


Preparing the Tubing


WARNING


Risk of contamination. Improperly installed tubing may cause leaks. Always 


thoroughly inspect and test all tubing connections with water before proceeding 


with methods using biologic or chemical agents.


CAUTION


The blade used to cut tubing is sharp. To avoid personal injury, use caution when 


using a sharp blade.


Before installing the Wash System, the Teflon tubing and connector tubing must be cut into pieces 
of the appropriate length. Cut the Teflon and connector tubing squarely with a sharp blade to the 
lengths provided below.


Table 4.1  Tubing Lengths for Wash System


Function Length


Tubing from peristaltic pump to source container 2 ft (60.9 cm)


Tubing from peristaltic pump to 6-port valve (if 


applicable)


2 ft (45.7 cm)


Tubing from peristaltic pump to left connector 2 ft (60.9 cm)
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Also, cut connector tubing into 1-1.5” segments.


Installing the Wash Unit


The Wash Unit may be placed beneath the rear support on the right or left side of the Biomek 3000 
workstation, or at any location within reach of the required tubing and electrical connections.


WARNING


Risk of equipment damage.  Do not install the Wash System when the Biomek 3000 


is on. Turn off the Biomek 3000 before installing the Wash System.


To install the Wash Unit:


1 Turn off power to the Biomek 3000 workstation.


2 Place the Wash Unit in a suitable off-deck location near the Biomek 3000 workstation.


3 Connect one end of the RS-485 cable to the RS-485 communications port on the back of the 


Wash Unit (Figure 4.1).


Tubing from 6-port valve to each source container 2 ft (60.9 cm)


Adjust length to accommodate distance of Wash Unit 


from each source container.


Tubing from vacuum pinch valve to aspirate tube on 


Biomek 3000 head assembly


6 ft (182.9 cm)


Tubing from peristaltic pump to dispense tube on 


Biomek 3000 head assembly


6 ft (182.9 cm)


Connector tubing 1-1.5” (2.54-3.81 cm) segments


Table 4.1  Tubing Lengths for Wash System


Function Length
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Figure 4.1  Connecting Wash Unit to Biomek 3000


4 Connect the other end of the RS-485 cable to the RS-485 communications port on the right side 


of the Biomek 3000 back support (Figure 4.1).


NOTE If a Vacuum Valve Unit and/or Latch Controller is also installed, connect them in series to the RS-


485 port by connecting the RS-485 cable of one to the output port connector of the other.


5 Install the RS-485 terminator plug included with the Wash Unit to the output port connector of 


the last device connected to the RS-485 port (Figure 4.1).


NOTE The terminator plug must be installed to the output port of the last device connected in the series.


NOTE After physically installing the Wash Unit, it must be added in Hardware Setup (refer to CHAPTER 12, 


Adding and Removing Tools and Devices).


1. Wash Unit


2. Output Port—Chain other RS-485 devices to 


the Wash Unit or install the terminator plug 


here.


3. RS-485 Port


4. Biomek 3000 Instrument (rear view)
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Installing the Wash Tool Tube Assembly


To use the wash tools on the Biomek 3000 head assembly, aspirate and dispense tubing must be 
connected to the head assembly. The wash tool tube assembly provides connections for aspirate 
and dispense tubing and must be installed onto the head assembly to use the wash system.


To install the wash tool tube assembly to the head assembly:


1 Move the head assembly down until the jack screw is visible through the hole.


Figure 4.2  Installing the Wash Tube Assembly onto Biomek 3000 Head Assembly


2 Insert the wash tool tube assembly into the head assembly.


3 Thread the ends of the wash tool tube assembly through the alignment holes in the bottom of 


the head assembly (Figure 4.3).


1. Wash Tube Assembly


2. Head Assembly


3. Jack Screw (visible through hole)
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Figure 4.3  Installing the Wash Tube Assembly onto Biomek 3000 Head Assembly


4 Using a 3/32” Allen wrench, insert the screw through the hole in the head assembly into the 


wash tube assembly and tighten firmly (Figure 4.3).


5 Replace the plastic plug on the front of the head assembly (Figure 4.3).


Connecting Tubing for the Wash System


After installing the Wash Unit and wash tool tube assembly, the tubing needs to be routed properly 
to provide aspirate and dispense capabilities to the wash tools:


 • Aspirate tubing is connected to the pinch valve on the Wash Unit and must be routed to the 
vacuum source and the aspirate fitting on the wash tool tube assembly. 


 • Dispense tubing is connected to the peristaltic pump on the Wash Unit and must be routed to 
the reagent source container or Six Port Valve and reagent source container(s), and the 
dispense fitting on the wash tool tube assembly.


Connecting the tubing for the Wash System includes:


 • Connecting Tubing to the Wash Unit


 • Connecting Tubing to the Head Assembly


1. Head Assembly


2. Alignment Holes


3. Wash Tool Tube Assembly

987833AE4-6







Wash System


Installing the Wash System  4

 • Connecting Tubing to Reagent Container


 • Installing and Connecting Tubing to the Six-Port Valve


Connecting Tubing to the Wash Unit


The Wash Unit contains a vacuum pinch valve and peristaltic pump which control the flow of 
reagents in the Wash System.


To connect the tubing for the Wash System to the Wash Unit:


1 Attach two 1-1.5” segments of connector tubing to the barbed fittings on each end of the 


peristaltic pump tube assembly (Figure 4.4).


Figure 4.4  Preparing the Peristaltic Pump Tube Assembly


2 Rotate the pump latch lever to unlock the pump latch (Figure 4.5).


1. Connector Tubing
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Figure 4.5  Installing the Peristaltic Pump Tube Assembly into the Wash Unit


3 Insert one end of the peristaltic pump tube assembly into the tubing notch on the left side of 


the pump (Figure 4.5).


4 Route the peristaltic pump tube assembly around the bottom of the pump (Figure 4.5).


5 Insert the other end of the peristaltic pump tube assembly into the tubing notch on the right 


side of the pump (Figure 4.5).


6 Rotate the pump latch lever back to lock the pump latch into position (Figure 4.5).


7 Insert the vacuum valve connector tubing into the pinch valve (Figure 4.6).


1. Peristaltic Pump Tube Assembly


2. Tubing Notches—Insert peristaltic pump tube 


assembly into the two notches.


3. Pump


4. Pump Latch Lever (in unlocked position)
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Figure 4.6  Inserting Vacuum Valve Connector Tubing into the Pinch Valve


8 Connect vacuum source tubing to the bottom of the vacuum valve connector tubing.


9 Connect the tubing from a waste container to a customer-supplied vacuum source or vacuum 


pump according to the instructions provided with the vacuum source or pump.


NOTE The customer supplies the vacuum source or vacuum pump.


NOTE The software does not control vacuum operation. The pump or source is manually turned “ON” or 


“OFF” for the entire method.


NOTE The use of a vacuum regulator is strongly suggested. If used, route the tubing from the waste 


container to one side of the vacuum regulator, with tubing from the othyer side of the vacuum 


regulator connected to the vacuum source (external pump or house vacuum).


10 Attach one end of a 6’ piece of Teflon tubing to the left connector of the peristaltic pump tube 


assembly by inserting the Teflon tubing inside the connector tubing (Figure 4.7).


1. Vacuum Valve Connector Tubing


2. Pinch Valve
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Figure 4.7  Attaching Aspirate and Dispense Tubing to Wash Unit


11 Attach one end of a second 6’ piece of Teflon tubing to top connector of the vacuum valve 


connector tubing by inserting the Teflon tubing inside the connector tubing (Figure 4.7).


12 Connect tubing to the six-port valve on the Wash Unit (refer to Installing and Connecting Tubing 


to the Six-Port Valve).


Connecting Tubing to the Head Assembly


Wash operations are performed by wash tools installed on the Biomek 3000 head assembly which 
dispense reagents from the reagent container and aspirate to a waste container via vacuum. The 
tubing necessary to complete these actions must be connected to the wash tool tube assembly that 
was installed on the Biomek 3000 head assembly earlier (refer to Installing the Wash Tool Tube 
Assembly).


To connect tubing from the Wash Unit to the Biomek 3000 head assembly:


1 Using a Phillips head screwdriver, remove the middle screw on the top of the Biomek 3000 back 


support (Figure 4.8).


1. Teflon Tubing


2. Vacuum Valve Connector Tubing—Connect aspirate tubing to top connector.


3. To Vacuum Source


4. Peristaltic Pump Tube Assembly—Connect six-port valve tubing to left connector tubing.
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Figure 4.8  Installing Support Bracket to Biomek 3000 Back Support


2 Center the bottom of the support bracket over the middle hole (Figure 4.8).


3 Replace the screw removed in step 1 to secure the support bracket to the Biomek 3000 back 


support (Figure 4.8).


4 Route the two 6’ pieces of Teflon tubing from the Wash Unit through the support bracket 


(Figure 4.8).


5 Install the holding bolt loosely (Figure 4.8).


6 Move the head assembly by hand to its right front position (Figure 4.9), and to its left front 


position to provide adequate tubing slack.


1. Biomek 3000 instrument back 


support


2. Screw


3. Support Bracket


4. Holding Bolt


5. Head Assembly


6. Dispense Tubing


7. Aspirate Tubing
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Figure 4.9  Preparing Aspirate and Dispense Tubing—Wash Unit on Right Side of Biomek 3000


7 Grasp the bottom of the head assembly and pull it all the way down.


8 Check the length of the tubing by routing it to the fittings on the Biomek 3000 head assembly. 


There should be approximately 6” of slack between the support bracket and head assembly.


9 If either tubing is too long, cut it to a length that provides 6” of slack.


10 Attach a nut and ferrule to the end of both pieces of tubing (Figure 4.9).


11 Attach the piece of Teflon tubing from the vacuum pinch valve on the Wash Unit to the aspirate 


fitting (lower of the two) on the Biomek 3000 head assembly (Figure 4.10).


1. Head Assembly


2. Nut and Ferrule


3. Wash Unit
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Figure 4.10  Connecting Aspirate Tubing to Head Assembly


12 Wrap teflon tape around the threads of the nut, and use your fingers to tighten the nut onto the 


aspirate fitting until snug. Do not use hand tools to tighten the nut.


13 Attach the piece of Teflon tubing from the peristaltic pump on the Wash Unit to the dispense 


fitting (higher of the two) on the Biomek 3000 assembly (Figure 4.11).


1. Vacuum Pinch Valve


2. Wash Unit


3. Aspirate Tubing


4. Aspirate Fitting


5. Head Assembly
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Figure 4.11  Connecting Dispense Tubing to Head Assembly


14 Wrap teflon tape around threads of the dispense nut, and use your fingers to tighten the nut 


onto the dispense fitting until snug. Do not use hand tools to tighten the nut.


15 Tighten the holding bolt on the support bracket to secure the tubing (Figure 4.8).


16 Connect tubing from the Wash Unit to the reagent container (refer to Connecting Tubing to 


Reagent Container).


OR


If using a 6-port valve, install the 6-port valve on the Wash Unit and connect tubing from the 6-
port valve to the reagent containers (refer to Installing and Connecting Tubing to the Six-Port 
Valve).


Connecting Tubing to Reagent Container


To complete the liquid system of the Wash System, tubing must be connected from the Wash Unit 
to the source reagent container. Tubing is connected from the peristaltic pump directly to the 
reagent container to provide a supply for dispensing reagent.


To connect tubing to the source reagent container:


1. Wash Unit


2. Peristaltic Pump


3. Dispense Tubing


4. Dispense Fitting


5. Head Assembly
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1 Attach a 2’ piece of Teflon tubing to the left connector of the peristaltic pump tube assembly.


NOTE If using the 6-port valve, refer to Installing and Connecting Tubing to the Six-Port Valve for 


information on installing and routing tubing for the 6-port valve.


CAUTION


Risk of contamination. Do not use radioactive reagents, strong oxidants, acids or 


bases with the Wash System, as it may result in permanent contamination.


2 Route the Teflon tubing to the bottom of the source container. Make sure the tubing is in 


contact with liquid.


Figure 4.12  Routing Tubing from Peristaltic Pump Tube Assembly to Source Container


3 Use the supplied 5/64” Allen wrench to remove the top two screws on the flat panel on the 


Wash Unit.


1. Source Container


2. Tubing to Head Assembly


3. Peristaltic Pump


4. Peristaltic Pump Connector (left)
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Figure 4.13  Securing Tubing to Wash Unit Using Clamps and Tie-Wraps


4 Thread the tubing through the supplied clamps and fasten them to the flat plate with the 


screws.


5 Where appropriate, tie the aspirate and dispense tubing together using the supplied tie-wraps.


Installing and Connecting Tubing to the Six-Port Valve


An optional 6-port valve is available to provide a supply of up to six different solutions to the Wash 
System. The reagent to use when performing wash operations with the wash tool is selected in the 
Biomek Software.


WARNING


Risk of equipment damage. Do not install the 6-port valve onto the Wash System 


when the Biomek 3000 is on. Turn off the Biomek 3000 before installing the 6-port 


valve onto the Wash System.


1. Source Container Tubing


2. Aspirate Tubing


3. Clamps


4. Dispense Tubing to Head 


Assembly


5. Tie-Wraps


6. To Source Container


7. Flat Panel
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If adding the Six-Port Valve to an existing Wash Unit, follow the instructions below. Otherwise, the 
Wash Unit with Six-Port Valve is installed and tested at the factory. Skp steps 2-4.


To install the 6-port valve onto the Wash Unit and connect tubing to reagent containers:


1 Turn off power to the Biomek 3000 workstation.


2 Use the supplied 5/64” Allen wrench to remove the four screws and the flat plate from the Wash 


Unit.


3 Attach the connector from the Wash Unit to the connector on the 6-port valve assembly 


(Figure 4.14).


Figure 4.14  Installing 6-Port Valve Assembly into Wash Unit


4 Insert the 6-port Valve assembly into the Wash Unit and use the 5/64” Allen wrench to fasten 


it with the four screws (Figure 4.14).


5 Attach a 1.5’ piece of Teflon tubing to the right connector of the peristaltic pump tube assembly 


(Figure 4.15).


1. Wash Unit


2. Connector


3. Six-Port Valve Assembly


4. Screws
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Figure 4.15  Connecting Tubing to Main Port on 6-Port Valve


6 Attach a nut and ferrule to the end of the tubing (Figure 4.15).


7 Route the tubing to the center port bottom of the 6-port valve and fasten it with the nut until 


finger-tight using Teflon tape(Figure 4.15).


NOTE Tubing must be routed in a loop to avoid kinks.


8 Prepare a 2’ piece of Teflon tubing for each source container to connect to the 6-port valve, up 


to a maximum of 6.


9 Attach a nut and ferrule to one end of each piece of source tubing.


10 For each source, attach the end of the tubing with the nut and ferrule to one of the ports on the 


six-port valve and fasten it with the nut and Teflon tape until finger-tight (Figure 4.16).


NOTE The ports of the Six-Port Valve are numbered 1-6 starting at the bottom left and moving from left 


to right around the valve.


1. Teflon Tubing


2. Six-Port Valve


3. Nut and Ferrule


4. Left Connector


5. Peristaltic Pump Tube Assembly—Attach 


Teflon tubing to left connector
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Figure 4.16  Routing Tubing from 6-Port Valve to Source Container


CAUTION


Risk of contamination. Do not use radioactive reagents, strong oxidants, acids or 


bases with the Wash System, as it may result in permanent contamination.


11 Route each piece of source tubing to the bottom of the appropriate source container. Make sure 


the source tubing is in contact with liquid (Figure 4.16).


WARNING


Risk of contamination. Plug any unused ports on the 6-port valve with the 


provided plugs. Not doing so causes the fluids to run through the 6-port valve and 


leak from the unused ports.


12 For any ports on the 6-port valve that were not used, insert one of the provided plugs with 


Teflon tape (Figure 4.16).


13 Use the 5/64” Allen wrench to remove the top two screws on the 6-port valve assembly.


1. Plugs


2. Six-Port Valve


3. Teflon Tubing


4. Source Container
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14 Thread the tubing through the supplied clamps and fasten them to the 6-port valve assembly 


with the screws (Figure 4.17).


Figure 4.17  Securing Tubing with Clamps and Tie-Wraps


15 Where appropriate, tie the aspirate and dispense tubing together using the supplied tie-wraps 


(Figure 4.17).


Installing the Wash Tool and Support Block on the Tool Rack


When using a wash tool on the Biomek 3000 workstation, a 1/4 reservoir is used to catch the liquid 
purged from the wash tool as part of the wash tool method. A support block must be placed on the 
tool rack under the position that holds the wash tool.


1. Tubing to Six-Port Valve


2. Aspirate Tubing


3. Clamps


4. Tie-Wraps


5. Six-Port Valve Assermbly


6. Dispense Tubing
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To install the support block and reservoir for a wash tool:


1 Seat the reservoir firmly onto the support block


2 Insert the two locating pins on the bottom of the support block into the corresponding locating 


holes in the appropriate position of the tool rack.


Figure 4.18  Installing Support Block into Tool Rack


3 Place the wash tool in the tool position directly above the reservoir.


NOTE A wash tool must be added and configured in Hardware Setup (refer to CHAPTER 12, Adding and 


Removing Tools and Devices) and placed on a tool rack in an Instrument Setup step (refer to the 


Biomek Software User’s Manual, Instrument Setup Step) to use in a method.


1. Reservoir


2. Support Block


3. Locating Pins


4. Locating Holes


5. Tool Rack
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Using the Wash System Method


The wash system is controlled in a method using the Wash Tool Aspirate and Wash Tool Dispense 
steps. Wash tools must be loaded using the Load Tool or Change Tool step. Refer to the Biomek 
Software User’s Manual, Using the Biomek 3000 Step Palette, for more information on all of these steps.


If desired, the Wash Unit can also be controlled directly using a Device Action step (refer to the 
Biomek Software User’s Manual, Device Action Step).


NOTE If a 6-port valve is installed, the wash liquids must be configured using a Device Action step (refer to 


the Biomek Software User’s Manual, Device Action Step) prior to executing a Wash Tool Aspirate or 


Wash Tool Dispense step.


Manually Controlling the Wash System


To control the wash system outside a method, use Advanced Manual Control for:


 • Initializing the Wash System


 • Opening and Closing the Latch


 • Aspirating and Dispensing Liquid


Initializing the Wash System


To initialize the wash system:


1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure 4.19).


Figure 4.19  Manual Control


2 Choose Advanced Controls.


3 Select Wash. Advanced Manual Control for the wash system appears (Figure 4.20).
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Figure 4.20  Advanced Manual Control for Wash System


4 In Command, select InitializeWash to perform an initialization of the wash system.


5 Choose Go to execute the selected Command. The wash system is initialized.


Opening and Closing the Latch


To open or close the latch on the wash system:


1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure 4.21).


Figure 4.21  Manual Control


2 Choose Advanced Controls.


3 Select Wash. Advanced Manual Control for the wash system appears (Figure 4.22).
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Figure 4.22  Advanced Manual Control for Wash System


4 From Command, choose Latch to control the latch (Figure 4.23).


Figure 4.23  Advanced Manual Control for Wash System— Controlling the Latch


5 In Direction, choose Open to open the latch.


OR


Choose Close to close the latch. 


6 Choose Go to execute the selected Command. The latch is opened or closed.


Aspirating and Dispensing Liquid


The wash system can aspirate and dispense liquid when a wash tool is installed on the Biomek 3000 
head assembly.


If a six-port valve is installed with the wash system, the liquid for the active port is used. To specify 
a liquid, refer to Selecting Wash Liquid.
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To aspirate or dispense liquid using the wash system:


NOTE A wash tool must be loaded onto the Biomek 3000 head assembly to aspirate or dispense liquid using 


the wash system.


1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure 4.24).


Figure 4.24  Manual Control


2 Choose Advanced Controls.


3 Select Wash. Advanced Manual Control for the wash system appears (Figure 4.25).


Figure 4.25  Advanced Manual Control for Wash System— Initializing


4 From Command, choose Aspirate to aspirate liquid (Figure 4.26).


OR


Choose Dispense to dispense liquid.
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Figure 4.26  Advanced Manual Control for Wash System— Aspirating Liquid


5 In Volume, enter the volume of liquid in microliters (µL) to aspirate or dispense.


6 In Speed, enter the speed at which to perform the aspirate or dispense operation in microliters 


per second (µL/s).


7 Choose Go to execute the selected Command. The wash system aspirates or dispenses the 


specified Volume at the specified Speed.


NOTE Make sure the Biomek 3000 head assembly is positioned above a piece of labware before 


executing the command, or it will dispense liquid directly onto the deck below it.


Manually Controlling the Six-Port Valve


If the optional six-port valve is installed with the wash system, there are additional commands in 
Manual Control for the six-port valve. 


Use Advanced Manual Control with the six-port valve for:


 • Selecting Wash Liquid


 • Configuring the Wash Liquids


Selecting Wash Liquid


The six-port valve allows up to six wash liquids to be connected to the wash system. Before 
aspirating or dispensing with a six-port valve, the wash system must know which liquid to use.


To select the wash liquid:
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1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure 4.27).


Figure 4.27  Manual Control


2 Choose Advanced Controls.


3 Select SixPortValve. Advanced Manual Control for the six-port valve appears (Figure 4.28).


Figure 4.28  Advanced Manual Control for Wash System— Initializing


4 From Command, choose Select Wash Liquid to specify which port on the six-port valve to 


activate.


5 In Liquid Number, enter the number of the port to activate. The ports are labeled 1-6 on the six-


port valve.


6 Choose Go to execute the selected Command. The selected Liquid Number is activated. Any 


Aspirate or Dispense commands for the wash system (refer to Aspirating and Dispensing Liquid) 
are performed using the selected wash liquid.
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Configuring the Wash Liquids


The liquid type connected to each port on the six-port valve is configured using the Device Setup 
command.


To configure the wash liquids connected to the six-port valve:


1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure 4.29).


Figure 4.29  Manual Control


2 Choose Advanced Controls.


3 Select SixPortValve. Advanced Manual Control for the six-port valve appears (Figure 4.30).


Figure 4.30  Advanced Manual Control for Wash System— Initializing


4 From Command, choose Device Setup to specify the wash liquid connected to each port on the 


six-port valve.
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Figure 4.31  Advanced Manual Control for Six-Port Valve— Device Setup


5 In Liquid 1 to Liquid 6, configure the wash liquid connected to port 1 through port 6 of the six-


port valve. Make sure the port number on the six-port valve the wash liquid is connected to 
matches the liquid number in Device Setup.


6 Choose Go to execute the selected Command. The wash liquids connected to the six-port valve 


are configured.


Storing the Wash System


Return the Wash Unit and tubing to their original packing materials and store in a dry, dust-free, 
environmentally-controlled area when not in use.


Return the wash tool(s) to the original packing materials and store in a dry, dust-free, 
environmentally controlled area when not in use.


NOTE It is desirable to allow the wash tool(s) and tubing to air-dry before returning them to the original 


packing materials.


NOTE Refer to the manufacturer’s instructions for storing the vacuum pump or valve used to supply vacuum 


for the wash system.


Preventive Maintenance


The Wash System requires minimal maintenance. Observe the following guidelines:
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CAUTION


Risk of contamination. Do not use radioactive reagents, strong oxidants, acids or 


bases with the Wash System, as it may result in permanent contamination.


WARNING


The Wash System may be contaminated from method solutions. Follow the 


appropriate decontamination procedures outlined by the Laboratory Safety 


Officer.


 • Wipe up all spills on or around the Wash Unit immediately.


 • Purge the liquid system of the Wash System with distilled or deionized water 


after each use.


 • Do not run the Wash System without liquid for more than a few cycles.


 • Regularly inspect the Wash System for leaks and correct any problems 


immediately.


 • Thoroughly clean the liquid system weekly (refer to Cleaning the Liquid 


System).


 • Make sure there are no kinks or obstructions in the tubing. Replace tubing as 


necessary (refer to Connecting Tubing for the Wash System).


CAUTION


The tool body contains electronics that may malfunction if liquid enters the tool 


body. Do not submerge, allow liquid to leak into, or introduce liquids into the tool 


body as it may impact the function of the tool.


 • Wipe off external surfaces of the tools with a damp cloth.


NOTE The outside surface of the tools may be cleaned using either a 75% ethanol 


solution or exposure to UV light for disinfection. Tools may also be disinfected by 


immersion in ethylene bromide gas.


 • Clean the nozzles on the wash tool to clear any obstructions (refer to Cleaning 


the Liquid System).


Cleaning the Liquid System


The liquid system of the Biomek 3000 wash system must be cleaned regularly to maintain accurate 
and precise performance. The liquid system is cleaned by purging with a mild detergent solution.


To clean the liquid system of the Wash System:


1 Make sure the appropriate wash tool is placed in the tool rack on the Biomek 3000 deck.
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2 Remove the tubing from the source container and place it in a container with a suitable mild 


detergent solution.


CAUTION


Do not purge the tool with a bleach solution, as the bleach solution may damage 


the internal components of the wash tool.


3 Using a Purge Wash Tool step (refer to the Biomek Software User’s Manual, Purge Wash Tool Step), 


purge the tool with 10 mL of the detergent solution.


4 Remove the tubing from the detergent solution and place it in a container with distilled or 


deionized water.


5 Wait 30 minutes.


6 Using a Purge Wash Tool step, purge the tool with 150 mL of distilled or deionized water.


7 Repeat steps 2-6 to clean the liquid system for each valve of the 6-port valve.


NOTE If desired, instead of using a mild detergent solution, a weak acid and a weak base may be used. 


Purge the tool first with 10 mL of weak acid, then with 10 mL of weak base, followed with 30 minute 


pause and a final purge using 150 mL of distilled or deionized water.


NOTE To clean the liquid system with a bleach solution, disconnect the aspirate and dispense tubing 


from the Biomek 3000 head assembly and place them in an empty container that can hold at least 


200 mL of liquid. Then execute the above procedure, replacing the mild detergent solution with a 


10% bleach solution.


Cleaning Wash Tools


CAUTION


Risk of equipment damage. Wash tool nozzles bend easily. Use care when cleaning 


the wash tool nozzles. 


To clean the nozzles of the Wash tool:


1. Insert the small cleaning tool into the short nozzles to clear any obstructions.


2. Insert the larger cleaning tool into the long nozzles to clear any obstructions.
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Troubleshooting the Wash System


Do not attempt to repair the Wash System without first contacting a Beckman Coulter Service 
Engineer.


Table 4.2  Troubleshooting Problems and Solutions


Problem Solution


Wash tubing catches on head assembly or bridge as 


Biomek 3000 moves.


Make sure the aspirate and dispense tubing are not 


too long.


Wash tool drips. Check that all connections are tight.


There is a leak at the Biomek 3000 head to tool 


connection.


Wash tool may be damaged. Contact Beckman 


Coulter Service.
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CHAPTER 5


High Density Replication System

Overview


The HDR System for the Biomek 3000 workstation is used to perform high-density liquid transfer 
operations by liquid adhesion. Pins are used to deposit up to 3456 samples in a microplate-sized 
area. A pattern of spots is specified and duplicated in each of 96 or 384 grid positions or wells to 
create a matrix of spots in each position. The number of spots that can be placed in one grid position 
or well depends on the size and shape of the position.


The HDR System includes:


 • HDR tool


 • 96-pin plate or 384-pin plate


NOTE Pins are available in three different types (see Table 5.1). Pin plates accommodate any of the pin 


types, but all pins must be of the same type.


 • reservoirs for sterilizing pins


 • fan unit for drying pins


NOTE Using the HDR system requires at least two standard tool racks — one for the HDR tool body and one 


for the fan to perform pin drying operations.


NOTE HDR tools and the HDR fan must be added and configured in Hardware Setup (refer to CHAPTER 12, 


Adding and Removing Tools and Devices) and placed on a tool rack in an Instrument Setup step (refer 


to the Biomek Software User’s Manual, Instrument Setup Step) to use in a method.


Installing HDR System on the Biomek 3000 Deck


The HDR system uses a tool body with pin plate to perform liquid transfer operations by liquid 
adhesion. A sterilization system cleans and drys pins between transfers.


Installing an HDR tool on a tool rack includes:


 •  Installing and Removing Pin Plates on the HDR Tool, CHAPTER 5.


 •  Installing the HDR Tool on a Tool Rack, CHAPTER 5.


 •  Installing the Sterilization System, CHAPTER 5.
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Installing and Removing Pin Plates on the HDR Tool


The HDR tool body uses stainless steel pins to perform liquid transfer operations by liquid adhesion. 
Pin plates are available in 96-pin and 384-pin capacities and may have any of the pin types 
presented in Table 5.1. Refer to Adding, Removing, or Changing Pins, for more information on adding, 
removing, or changing pins in a pin plate.


Installing Pin Plates on the HDR Tool Body


To install a pin plate on the HDR tool body:


NOTE If exchanging pin plates, remove the old pin plate before installing the new pin plate (refer to 


Removing Pin Plates from the HDR Tool Body).


1 Make sure the pin retainer plate is securely fastened to the pin plate.


CAUTION


Risk of equipment damage. Do not store the HDR tool body with the pins resting 


on a flat surface. Pins can be bent or damaged. Return the HDR tool body to its 


original packing materials. 


2 Turn the HDR tool body upside down and position the pin plate over the tool body such that the 


mounting holes on the pin plate are aligned with the mounting holes on the tool body 
(Figure 5.1).


Table 5.1  Pin Types


Pin Type Description


0.045” Post A pin with a 0.045” cylindrical diameter. Can access 96- and 384-well 


microplates.


0.015” Post A pin with a 0.015” cylindrical diameter. Can access 96-, 384-, and 


1536-well microplates.


0.015” Nail A pin with a 0.015” conical tip. Can access 96- and 384-well 


microplates.
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Figure 5.1  Installing Pin Plate on HDR Tool Body 


3 Fasten the pin plate to the HDR tool body using the two mounting screws (Figure 5.1).


CAUTION


Risk of equipment damage. Do not use the HDR tool body with the pin retainer in 


place. Remove the pin retainer before using the HDR tool body.


4 Loosen the two thumbscrews on the pin retainer and slide it out from between the tool body 


and pin plate (Figure 5.2).


NOTE Store the pin retainer for future use.


1. Mounting Screws


2. Pin Retainer


3. HDR Tool Body


4. Pin Plate
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Figure 5.2  Removing the Pin Retainer 


Removing Pin Plates from the HDR Tool Body


To remove pin plates from the HDR tool body:


1 Holding the HDR tool body in an upright position, slide the pin retainer between the tool body 


and pin plate.


2 Fasten the two captive thumbscrews on the sides of the pin retainer to the corresponding holes 


on the sides of the pin plate.


CAUTION


Risk of equipment damage. Do not store the HDR tool body with the pins resting 


on a flat surface. Pins can be bent or damaged. Return the HDR tool body to its 


original packing materials. 


3 Lay the HDR tool body on its side (Figure 5.3).


1. Thumbscrews


2. Pin Retainer


3. HDR Tool Body
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Figure 5.3  Installing Pin Plate on HDR Tool Body 


4 Remove the two mounting screws that fasten the pin plate to the HDR tool and lift the pin plate 


away from the tool body.


Installing the HDR Tool on a Tool Rack


The HDR tool may be stored on a tool rack when not in use during a method. Tools stored on a tool 
rack may be loaded onto and unloaded from the head assembly during a method, providing 
flexibility to the Biomek 3000 instrument to adjust its capabilities to the current task. The HDR tool 
body must be installed on a tool rack or on the head assembly to use it in an automated method.


The HDR tool occupies all five positions of a standard tool rack and cannot be placed on the gripper 
tool rack.


NOTE If the tool rack is installed on the left end of the Biomek 3000 deck, and there is no disposal unit 


installed on the left side, the HDR tool body may be installed in slot 1 or 2 of the tool rack. Additional tools 


may then be installed in slots 4 and 5.


To install the HDR tool body on a tool rack:


1 Install a tool rack to place the HDR tool body.


1. Mounting Screws


2. Pin Retainer


3. HDR Tool Body


4. Pin Plate
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CAUTION


Risk of equipment damage. Do not store the HDR tool body with the pins resting 


on a flat surface. Pins can be bent or damaged. Return the HDR tool body to its 


original packing materials. 


2 Position the HDR tool body on the tool rack such that the two holding pins on the tool body rest 


on the slots of the middle tool position on the tool rack (Figure 5.4).


NOTE Make sure the FRONT label and arrow point towards the front of the Biomek 3000 instrument.


NOTE If the tool rack is installed on the left end of the deck and no disposal accessory is installed on that 


side, the HDR tool body may be positioned in slot 1 or 2 to accommodate additional tools in the rack.


Figure 5.4  Installing the HDR Tool in the Tool Rack


1. Holding Pins


2. HDR Tool Body


3. Tool Rack
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Installing the Sterilization System


The HDR sterilization system includes accessories for washing and drying pins on the HDR tool body 
during a method. Pins are washed using a “dunk and dry” approach:


 • The HDR tool body immerses the pins in a series of one or more reservoirs, typically bleach, 
water, and ethanol. The location and liquid type in each reservoir is configured in the Biomek 
Software using the Instrument Setup step.


 • After washing the pins in the reservoir(s), the HDR tool body moves above the fan unit to dry 
the pins. The HDR fan tool must be added in Hardware Setup (refer to CHAPTER 12, Adding and 
Removing Tools and Devices) and placed on a tool rack in the Instrument Setup step (refer to the 
Biomek Software User’s Manual, Instrument Setup Step).


To install the HDR sterilization system on the Biomek 3000 deck:


1 Install a tool rack for the fan unit (refer to CHAPTER 6, Installing Tool Racks) and up to three 


labware holders for the wash reservoirs (refer to CHAPTER 6, Installing Labware Holders).


NOTE It is recommended to install the fan unit in the back row of the left most column on the deck for 


easy routing of the power cable.


NOTE If desired, the bleach reservoir may be stored in the tool rack with the HDR tool body as long as 


no other tools are stored in that tool rack.


2 Position the fan unit on the tool rack such that the tabs on the fan unit rest on the slots of the 


middle tool position on the tool rack (Figure 5.5).


NOTE If the tool rack is installed on the left end of the deck and no disposal accessory is installed on that 


side, the fan unit may be positioned in slot 1 or 2 to accommodate additional tools in the rack.
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Figure 5.5  Installing the Fan Unit


3 Plug the power supply into the fan unit (Figure 5.5).


4 Route the fan cable off the Biomek 3000 deck, using cable clips to prevent the cable from 


interfering with other devices on the deck, if necessary.


5 Plug the other end of the power cable into a power source.


1. Tool Rack


2. Slot 2


3. Slot 1


4. Power Supply


5. Tabs


6. Fan Unit

987833AE5-8







High Density Replication System


Installing HDR System on the Biomek 3000 Deck  5

CAUTION


Risk of equipment damage. Extended contact with bleach corrodes the stainless 


steel pins. Do not store the HDR tool body with the pins immersed in bleach for an 


extended period of time.


6 Position the reservoirs in the labware holders or tool rack as desired.


NOTE If installing the bleach reservoir in the tool rack with the HDR tool body, use the reservoir supports 


to hold the reservoir at the correct height (Figure 5.6).


NOTE If storing the bleach reservoir in the tool rack, remove the HDR tool body from the tool rack and 


rinse thoroughly with distilled water after each session.


Figure 5.6  Installing Bleach Reservoir into Tool Rack


1. Tool Rack


2. Reservoir


3. Reservoir Support
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Using the HDR System in a Method


Before using the HDR System in a method, the HDR tools and HDR fan tool must be added and 
configured in Hardware Setup and placed on a tool rack in the Instrument Setup step.


To perform pin transfers with the HDR tool, use the HDR Transfer and HDR Combine steps. Use the 
HDR Tool Cleaning step to wash and dry pins on the HDR tool. Refer to the Biomek Software User’s 
Manual, Using the HDR Step Palette (FX, 3000 only), for more information on using these steps.


NOTE If the bleach reservoir is stored in the tool rack, an HDR Tool Cleaning step must be inserted after 


each time the HDR tool is loaded to rinse the bleach from the pins.


NOTE The HDR fan tool is not controlled by the software and must be manually turned on prior to running a 


method and turned off after the method is completed.


Removing the HDR System from the Deck


The HDR system can be removed from the Biomek 3000 deck to change the functionality of the 
Biomek 3000 workstation.


To remove the HDR system from the deck:


CAUTION


Risk of equipment damage. Do not store the HDR tool body with the pins resting 


on a flat surface. Pins can be bent or damaged. Return the HDR tool body to its 


original packing materials. 


1 Lift the HDR tool body straight up off the tool rack.


2 Remove the pin plate from the HDR tool body (refer to Removing Pin Plates from the HDR Tool 


Body). Store the pin plate resting on the pin retainer in the pin protector plate with the pins 
pointing down.


3 Carefully remove the reservoirs from the Biomek 3000 deck and dispose of any remaining liquid 


in the reservoirs according to instructions from the Laboratory Safety Officer.


4 Turn off the fan and unplug the fan power supply from the power source and the fan unit.


5 Lift the fan unit straight up off of the tool rack.

987833AE5-10







High Density Replication System


Storing the HDR System  5

6 Remove any tool racks or labware holders no longer needed, if desired.


Storing the HDR System


Store the components of the HDR system according to the following guidelines:


CAUTION


Risk of equipment damage. Extended contact with bleach corrodes the stainless 


steel pins. Do not store the HDR tool body with the pins immersed in bleach for an 


extended period of time.


 • Return the HDR tool body and fan unit to their original packing materials and store in a dry, 
dust-free, environmentally controlled area.


NOTE It is desirable to allow the HDR tool body and fan unit to air dry before returning it to the original 


packing materials.


 • Store pin plates on the pin retainer in the pin protector plate with pins pointing down.


 • Empty any cleaning solutions from the reservoirs when not in use and rinse them thoroughly 
as outlined by the Laboratory Safety Officer.


NOTE Make sure reservoirs are dry before storing.


Preventive Maintenance


To ensure optimum operation of the HDR system, perform the following maintenance procedures 
as necessary:


 • Follow the appropriate decontamination procedures outlined by the Laboratory Safety Officer.


 • Wipe up all spills immediately.


CAUTION


The tool body contains electronics that may malfunction if liquid enters the tool 


body. Do not submerge, allow liquid to leak into, or introduce liquids into the tool 


body as it may impact the function of the tool.


 • Wipe off external surfaces of the HDR tool body with a damp cloth. 


 • The outside surface of the HDR tool body may be cleaned using either a 75% ethanol solution or 
exposure to UV light for disinfection. The HDR tool body may also be disinfected by immersion 
in ethylene bromide gas.
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WARNING


Risk of injury. Pins will be hot after autoclaving. Allow pins to cool to room 


temperature before handling.


 • Pins, the pin plate, and pin retainer may be autoclaved at 121 °C for one hour.


 • Clean pins and pin plate at the end of each day with bleach and deionized water, and dry 
thoroughly.


 • Make sure all pins are clean and straight.


NOTE Dirt or grease residue on pins could result in poor liquid transfer results. Keep pins and the pin 


plate clean.


NOTE Bent pins could result in poor liquid transfer results or labware crashes. Replace any bent pins 


immediately (refer to Adding, Removing, or Changing Pins).


 • Empty reservoirs at the end of each day and rinse thoroughly with water or as specified by the 
Laboratory Safety Officer.


Adding, Removing, or Changing Pins


Pin plates accommodate any of the three available pin types. It is also sometimes necessary to 
replace bent or damaged pins.


To change the pins in a pin a plate, or pins become bent or damaged and need to be replaced:


1 Remove the pin plate from the HDR tool body (refer to Removing Pin Plates from the HDR Tool 


Body)


CAUTION


Risk of equipment damage. Do not store the HDR tool body with the pins resting 


on a flat surface. Pins can be bent or damaged. Return the HDR tool body to its 


original packing materials. 


2 Place the populated pin plate with pins pointing down in the pin protector plate (Figure 5.7).
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Figure 5.7  Replacing Pins in a Pin Plate


3 Loosen the two thumbscrews on the pin retainer and slide it off the pin plate.


4 Remove any damaged or bent pins by lifting them out of the pin plate.


5 Drop the replacement pin gently into position.


NOTE If replacing all pins on a pin plate, start with the four corners to keep the pin plate centered on the 


reservoir or microplate.


6 Lay the pin retainer on the pin plate and fasten the two thumbscrews.


7 Reinstall the pin plate on the HDR tool body (refer to Installing Pin Plates on the HDR Tool Body), 


or store the pin plate appropriately (refer to Storing the HDR System).


1. Pin Plate


2. Pins
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Sterilization


WARNING


Beckman Coulter does not endorse or certify any specific method of 


decontamination and/or sterilization of biologically active agents. Follow the 


procedures as specified by the Laboratory Safety Officer. The following 


information is given to ensure that the Biomek 3000 workstation is not damaged 


by such decontamination and/or sterilization procedures.


The pins and the retainer plate of the HDR tools can be autoclaved at 121°C for one hour. After 
autoclaving, allow the pins to cool to room temperature before handling them.


All other components should be disinfected with 75% ethanol and/or exposure to ultraviolet light.


NOTE In the event of biological contamination, follow the appropriate decontamination procedures from the 


Laboratory Safety Officer.


Troubleshooting the HDR System


Do not attempt to repair the unit without first contacting a Beckman Coulter Service Engineer


Table 5.2  Troubleshooting the HDR Tool Body


If Then


HDR tool body not 


picked up by head 


assembly


Remove the pin retainer from the HDR tool body (refer to Installing Pin Plates on 


the HDR Tool Body, step 4).


Stainless steel pins 


show signs of 


corrosion.


Do not leave pins in contact with bleach for extended periods of time.


 • Increase the rinse time with water and replace corroded pins, as needed.


 • If using bleach reservoir in tool rack, remove tool from tool rack and rinse 


thoroughly after each session.


Liquid transfer 


operations are 


inaccurate or 


inconsistent.


Make sure pins are clean and replace any bent pins.


Reframe the Biomek 3000 deck (refer to CHAPTER 13, Framing the Biomek 3000).


Contact a Beckman Coulter Service Engineer.
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Setting Up the Biomek 3000 Worksurface

Overview


The worksurface of the Biomek 3000 workstation consists of the deck and the optional left and right 
side modules. The deck and side module mounting plates feature predrilled locating holes for 
installation and precise positioning of labware positioners. The back support, front rail, and bridge 
allow the head assembly to access all parts of the Biomek 3000 worksurface. 


NOTE Side modules may be installed on the left and right side of the Biomek 3000 deck to expand the 


worksurface and provide up to four additional deck positions. Refer to CHAPTER 1, Installing Side 


Modules, for more information on installing and using optional side modules on the Biomek 3000 


workstation.


Labware Positioners


Labware positioners are installed on the deck to provide locations to hold labware, tips, tubes, and 
tools on the deck of the Biomek 3000 workstation during automated methods. Different labware 
positioners are required based on the type of labware needed.


Labware positioners include:


 • Standard Labware Holders — hold standard and deepwell microplates, reservoirs, and 24-place 
tube racks.


 • Tip Rack Holders — used to hold 96-count tip boxes.


 • Tool Racks — hold up to five tools, or the gripper tool and up to two additional tools in a single 
position.


 • Tube Racks — hold up to 96 tubes on the deck in two deck positions.


 • Collar Holder — hold vacuum manifold collars on the deck.


 • Disposal Accessory — a receptacle off the side of the Biomek 3000 deck for disposing of waste tips 
and labware.
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Standard Labware Holders


Labware holders are used to hold standard and deepwell microplates, 24-place tube racks, and 
reservoirs on the Biomek 3000 deck. Each labware holder occupies a single deck position and may 
hold one piece or stack of labware.


Labware placed in a labware holder is accessible by the gripper tool, and up to four standard-height 
labware may be stacked. Stacking of deepwell microplates is not supported. However, the gripper 
tool can only move up to three stacked microplates at a time (refer to CHAPTER 3, Gripper Tool).


Installing Labware Holders


A labware holder may be installed in any position on the deck or side module. 


NOTE After physically installing the labware holder, it must be placed on the deck in the Deck Editor (refer 


to the Biomek Software User’s Manual, Preparing and Managing the Deck).


To install a labware holder onto the deck:


1 Select the desired deck position to install the labware holder.


2 Insert the locating pins on the bottom of the labware holder into the corresponding locating 


holes in the deck for the desired position (Figure 6.1). Make sure the FRONT label faces the front 
of the deck.
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Figure 6.1  Installing Labware Holder on the Deck 


3 Firmly press down on the labware holder until it clicks into position to secure the labware 


holder to the deck.


Framing Instructions


Frame labware holders using the position target according to the instructions in CHAPTER 13, 
Manually Framing Deck Positions on the Biomek 3000.


Inserting Labware into Labware Holder


Labware must be inserted into the labware holder correctly for the Biomek 3000 pipette and gripper 
tools to access the labware properly.


Labware may be positioned by hand or using the gripper tool, or by an Orca robotic arm.


To insert labware into a labware holder by hand:


 • With well A1 positioned in the upper left corner of the labware holder, push down on the 
labware so that it seats firmly on the base of the labware holder.


1. Locating Holes


2. FRONT Label


3. Locating Pins


NOTE The locating pins are not visible on the bottom of the labware positioner.
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Removing Labware Holders from the Deck


Labware holders may be removed from the deck to accommodate other labware positioners.


To remove a labware holder from the deck:


1 Remove any labware in the labware holder.


2 Carefully but firmly lift the labware holder straight up so that the locating pins are completely 


removed from the predrilled locating holes on the deck.


Storing Labware Holders


Return labware holders to their original packing materials and store in a dry, dust-free, 
environmentally-controlled area when not in use.


NOTE It is desirable to allow the labware holders to air-dry before returning them to the original packing 


materials.


Preventive Maintenance


WARNING


Risk of personal injury. Labware holders may be contaminated from method 


solutions. Follow the appropriate decontamination procedures outlined by the 


Laboratory Safety Officer.


To clean, wipe all surfaces on the labware holder with a soft cloth.


Tip Rack Holders


Tip rack holders are used to hold tips for the pipetting tools on the deck. When a pipette tool is 
installed on the head assembly, tips may only be loaded or unloaded at a tip rack holder. 


There are three types of tip rack holders available for use on the Biomek 3000 instrument:


 • Manual Tip Rack Holder (ManualLatch in Deck Editor)


 • P1000 Manual Tip Rack Holder (P1000LTipHolder in Deck Editor)


 • Auto-Latching Tip Rack Holder (AutoLatch in Deck Editor)


NOTE When adding the tip rack holder to the Deck Editor in Biomek Software, be sure to add the correct type, 


as indicated above.
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The Manual Tip Rack Holder has a latch that must be manually opened to allow tip racks to be 
inserted or removed. The latch secures the tip box and precisely positions it on the tip rack holder 
so that pipette tools can accurately load tips. The Manual Tip Rack Holder is suitable for use with all 
tip boxes except for P1000 tip boxes. When using P1000 tip boxes, use a P1000 Manual Tip Rack 
Holder.


The P1000 Manual Tip Rack Holder is similar to the Manual Tip Rack Holder, but is only suitable for 
holding P1000 tip boxes. When using other tip boxes, use either a Manual Tip Rack Holder or Auto-
Latching Tip Rack Holder.


The Auto-Latching Tip Rack Holder includes a Latch Controller that can be controlled by the Biomek 
Software to open and close the latch, allowing tip boxes to be inserted and removed from the Auto-
Latching Tip Rack Holder during an automated method without manual intervention. The Auto-
Latching Tip Rack Holder is suitable for use with all tip boxes except for P1000 tip boxes. When using 
P1000 tip boxes, use a P1000 Manual Tip Rack Holder.


NOTE Refer to CHAPTER 7, Auto-Latching Tip Rack Holders, for more information on installing and using the 


Auto-Latching Tip Rack Holder.


Installing Manual Tip Rack Holders


Manual tip rack holders may be installed in any position on the deck or side module.


NOTE After physically installing the manual tip rack holder, it must be placed on the deck in the Deck Editor 


(refer to the Biomek Software User’s Manual, Preparing and Managing the Deck).


To install a manual tip rack holder:


1 Select the desired deck position to install the labware holder.


2 Insert the locating pins on the bottom of the tip rack holder into the corresponding locating 


holes in the deck. Make sure the FRONT label faces the front of the deck.


3 Firmly press down on the tip rack holder until it clicks into position to secure the tip rack 


holder to the deck.


Framing Instructions


Frame manual tip rack holders using the position target according to the instructions in 
CHAPTER 13, Manually Framing Deck Positions on the Biomek 3000.


Inserting Tip Racks into manual Tip Rack Holders


Tip boxes must be inserted into a manual tip rack holder correctly for pipette tools to be able to load 
and unload tips.

987833AE 6-5







Setting Up the Biomek 3000 Worksurface


Tip Rack Holders  

To insert a tip rack into a manual tip rack holder:


1 Push the sliding latch on the bottom left of the tip rack holder from right to left.


Figure 6.2  Inserting Tip Box into a Standard Tip Box Holder 


2 Firmly position the tip rack in the tip rack holder.


3 Release the sliding latch to hold the tip box firmly in position.


4 If using a lidded tip box, remove or loosen the lid by hand to facilitate removal of tip box lid by 


the gripper tool during a method.


Removing Manual Tip Rack Holders from the Deck


Manual tip rack holders may be removed from the deck to accommodate other labware positioners.


1. Tip Box


2. Tip Box Holder


3. Sliding Latch
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To remove a manual tip rack holder from the deck:


1 Remove the tip box from the manual tip rack holder.


2 Carefully but firmly lift the manual tip rack holder straight up so that the locating pins are 


completely removed from the predrilled locating holes on the deck.


Storing Manual Tip Rack Holders


Return manual tip rack holders to their original packing materials and store in a dry, dust-free, 
environmentally-controlled area when not in use.


NOTE It is desirable to allow the tip rack holders to air-dry before returning them to the original packing 


materials.


Preventive Maintenance


WARNING


Risk of personal injury. Tip rack holders can be contaminated from method 


solutions. Follow the appropriate decontamination procedures outlined by the 


Laboratory Safety Officer.


To clean, wipe all surfaces on the manual tip rack holder with a soft cloth.


Tool Racks


Tools racks are used to hold up to five tools on the deck in a single deck position. Tools stored on a 
tool rack may be loaded and unloaded to the head assembly during an automated method.


NOTE If using the gripper tool, a special gripper tool rack must be used (Figure 6.3). The gripper tool rack 


holds the gripper tool and up to two additional tools on the deck in a single deck position. 
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Figure 6.3  Gripper Tool Rack


Installing Tool Racks


A tool rack may be installed in any position on the deck or side module.


NOTE After physically installing the tool rack, it must be placed on the deck in the Deck Editor (refer to the 


Biomek Software User’s Manual, Chapter 6, Preparing and Managing the Deck) and the tools installed 


must be configured in an Instrument Setup step (refer to the Biomek Software User’s Manual, Chapter 


16, Instrument Setup Step).


To install a tool rack or gripper tool rack on the deck:


1 Insert the locating pins on the bottom of the tool rack into the corresponding locating holes in 


the deck (Figure 6.4). Make sure the FRONT label faces the front of the deck.


NOTE The gripper tool rack should be positioned with the gripper tool position facing to the right 


(Figure 6.3).


1. Gripper Tool


2. Gripper Tool Rack
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Figure 6.4  Installing a Tool Rack on the Deck


2 Push down on the tool rack until it clicks into place.


3 Install the tools in the tool rack as described in the tool chapters.


Framing Instructions


Tool racks must be framed so the Biomek 3000 head assembly can accurately position itself above 
the tool rack to load and unload tools. Because of the size and shape of the tool rack, it is necessary 
to frame the tool rack position using a standard labware holder in the desired position.


To frame a tool rack:


1 If necessary, remove the tool rack from the position (refer to Removing Tool Racks from the Deck) 


and replace with a standard labware holder (refer to Installing Labware Holders).


NOTE Only physically remove and replace the tool rack with a standard labware holder; do not modify 


the deck in the Deck Editor.


1. Tool Rack


2. Deck


3. Locating Holes


4. Locating Pins
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2 Frame the tool rack according to the instructions in CHAPTER 13, Manually Framing Deck 


Positions on the Biomek 3000, using the position target on the standard labware holder.


3 Remove the labware holder and install the tool rack in the position (refer to Installing Tool 


Racks).


Removing Tool Racks from the Deck


Tool racks may be removed from the deck to accommodate other labware positioners.


To remove a tool rack from the deck:


1 Remove any tools from the tool rack and store them as described in the tool chapters.


2 Carefully but firmly lift the tool rack straight up so that the locating pins are completely 


removed from the predrilled locating holes on the deck.


Storing Tool Racks


Return tool racks to their original packing materials and store in a dry, dust-free, environmentally-
controlled area.


NOTE It is desirable to allow the tool rack to air-dry before returning it to the original packing materials.


Preventive Maintenance


Keep tool racks clean by washing regularly with a mild detergent solution.


NOTE Prompt cleaning is especially important if using infectious or corrosive materials.


Tube Racks


A tube rack is used to position test tubes on the deck such that they are accessible by single-channel 
pipetting tools. Tube racks support 10, 12, 13, or 15 mm diameter test tubes and can hold up to 160 
tubes; however, all tubes installed in a single tube rack must have the same diameter and height.


Installing Tube Racks


A tube rack requires two adjacent deck positions from front to back (Figure 6.5). 
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Figure 6.5  Available Tube Rack Positions 


NOTE After physically installing the tube rack, it must be placed on the deck in the Deck Editor (refer to the 


Biomek Software User’s Manual, Preparing and Managing the Deck).


To install a tube rack on the deck:


1 Select the desired deck positions to install the tube rack holder. The tube rack holder requires 


two adjacent positions front-to-back.


NOTE A tube rack cannot be placed directly to the right of the vacuum manifold.


2 Insert the locating pins on the bottom of the tube rack adaptor plate into the corresponding 


locating holes on the deck (Figure 6.6).


1. Tube Rack Position (outlined in dashed lines)
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Figure 6.6  Installing Tube Rack Holders on the Deck


3 Push down on the tube rack adaptor plate until it clicks into place.


4 Insert the locating pins on the bottom of the tube rack into the corresponding locating holes on 


the top of the tube rack adaptor plate (Figure 6.6). 


5 Push down on the test tube rack until it clicks into place on the adaptor plate.


Framing Instructions


Tube racks must be framed so the Biomek 3000 head assembly can accurately access tubes 
positioned on the tube rack with single-channel pipetting tools. Because of the size and shape of the 
tool rack, it is necessary to frame the tube rack using a standard labware holder in the back row of 
the desired position.


To frame a tool rack:


1 If necessary, remove the tube rack from the position (refer to Removing Tube Racks from the 


Deck) and place a standard labware holder in the back row (refer to Installing Labware Holders).


NOTE Only physically remove and replace the tube rack with a standard labware holder; do not modify 


the deck in the Deck Editor.


2 Frame the tube rack according to the instructions in CHAPTER 13, Manually Framing Deck 


Positions on the Biomek 3000, using the position target on the standard labware holder.


1. Test Tube Rack


2. Test Tube Rack Adaptor Plate
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3 Remove the labware holder and install the tube rack in the position (refer to Installing Tube 


Racks).


Removing Tube Racks from the Deck


Tube racks may be removed from the deck to accommodate other labware positioners.


To remove tube racks from the deck:


1 Remove all test tubes from the tube rack and store them appropriately.


2 Carefully but firmly lift the tube rack straight up so that the locating pins are completely 


removed from the locating holes on the tube rack adaptor plate.


3 Carefully but firmly lift the tube rack adaptor plate straight up so that the locating pins are 


completely removed from the predrilled locating holes on the deck.


Storing Tube Racks


Return tube racks and the tube rack adaptor plates to their original packing materials and store in 
a dry, dust-free, environmentally-controlled area when not in use.


NOTE It is desirable to allow tube racks to air-dry before returning them to their original packing materials.


Preventive Maintenance


WARNING


Risk of contamination. Tube racks can become contaminated from method 


solutions. Follow the appropriate decontamination procedures outlined by your 


Laboratory Safety Officer.


To clean, wipe all surfaces on the tube rack with a soft cloth.
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Collar Holder


The collar holder is similar to a standard labware holder, but with the addition of two pins used to 
hold the vacuum manifold collar when not in use as part of a vacuum manifold.


NOTE Refer to CHAPTER 10, Filtration System, for more information on the vacuum manifold filtration 


system.


NOTE When not holding a vacuum manifold collar, the collar holder may be used as a standard labware 


holder.


Installing Collar Holders


A collar holder may be installed in any position on the deck or side module. 


NOTE After physically installing the collar holder, it must be placed on the deck in the Deck Editor (refer to 


the Biomek Software User’s Manual,  Preparing and Managing the Deck).


To install a collar holder onto the deck:


1 Select the desired deck position to install the collar holder.


2 Insert the locating pins on the bottom of the collar holder into the corresponding locating holes 


in the deck for the desired position (Figure 6.1). Make sure the FRONT label faces the front of 
the deck.
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Figure 6.7  Installing Collar Holder on the Deck


3 Firmly press down on the collar holder until it clicks into position to secure the collar holder to 


the deck.


Framing Instructions


Frame collar holders using the position target according to the instructions in CHAPTER 13, 
Manually Framing Deck Positions on the Biomek 3000.


Installing Collars on a Collar Holder


Vacuum manifold collars are placed on the two pins on the pin holder to store the collar on the deck 
when not in use during a method. The gripper tool can then grasp the collar and position it on the 
vacuum manifold base to perform filtration during a method.


Collars may be positioned on the collar holder by hand or using the gripper tool.


NOTE Refer to Inserting Labware into Labware Holder, for information about using the collar holder as a 


labware holder.


To install a collar on a collar holder by hand:


1. Locating Pins


2. Collar Holder


3. Deck


4. Locating Holes
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1 Insert the holding pins on the top of the collar holder into the corresponding holes on the 


bottom of the collar.


Figure 6.8  Installing Collar on Collar Holder


Removing Collar Holders from the Deck


Collar holders may be removed from the deck to accommodate other labware positioners.


To remove a labware holder from the deck:


1 Remove any installed collar or labware from the collar holder.


1. Collar


2. Collar Holder


3. Holding Pins
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2 Carefully but firmly lift the collar holder straight up so that the locating pins are completely 


removed from the predrilled locating holes on the deck.


Storing Collar Holders


Return collar holders to their original packing materials and store in a dry, dust-free, 
environmentally-controlled area when not in use.


NOTE It is desirable to allow the collar holders to air-dry before returning them to the original packing 


materials.


Preventive Maintenance


WARNING


Risk of personal injury. Collar holders can be contaminated from method 


solutions. Follow the appropriate decontamination procedures outlined by the 


Laboratory Safety Officer.


To clean, wipe all surfaces on the collar holder with a soft cloth.


Disposal Accessory


The disposal accessory provides a waste receptacle for disposing of tips and labware from the deck 
using the gripper tool. Tip boxes or other labware may be deposited directly to the disposal 
accessory, eliminating the need to manually dispose of waste.


There are two disposal accessories available:


 • Single Disposal Accessory — provides one waste receptacle on the left side of the Biomek 3000 
deck


 • Dual Disposal Accessory — provides two waste receptacles on the left side of the Biomek 3000 
deck


Installing a Disposal Accessory


Disposal accessories may be installed directly to the main Biomek 3000 deck or the side module, but 
must be installed on the left side. A gripper tool can deposit labware and tip boxes directly into the 
disposal accessory to remove them from the deck, eliminating the need to handle the waste labware 
and manually clear the deck.


The single disposal accessory provides one waste receptacle on the left side of the Biomek 3000 
deck. The single disposal accessory may also be installed with the Plate Reader.
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The dual disposal accessory provides two waste receptacles on the left side of the Biomek 3000 deck. 
This allows for different types of waste to be disposed of separately; for example, biohazardous or 
radioactive waste can be separated from other waste.


The single disposal accessory can be installed:


 • off the left side of the Biomek 3000 deck.


 • off the left side of the left side module.


 • in the front position of the Plate Reader holder.


The dual disposal accessory can be installed:


 • off the left side of the Biomek 3000 deck.


 • off the left side of the left side module.


NOTE After physically installing the disposal accessory, it must be placed on the deck in the Deck Editor 


(refer to the Biomek Software User’s Manual, Preparing and Managing the Deck).


Installing Disposal Accessories to the Biomek 3000 Deck


To install a single or dual disposal accessory on the main Biomek 3000 deck:


1 Align the dowel on the disposal accessory with the upper attachment hole in the extension bar.


Figure 6.9  Installing Single Disposal Accessory to Side Module 


1. Side Disposal Accesory


2. Screw


3. Extension Bar


4. Biomek 3000 Deck
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2 Insert the shorter screw through the extension bar and into the disposal accessory.


3 Tighten the screw using the supplied Allen wrench.


4 Align the upper attachment hole in the extension bar with the front pin on the left side of the 


Biomek 3000 deck.


5 Insert the longer screw through the extension bar and into the Biomek 3000 deck.


6 Tighten the screw using the supplied Allen wrench to secure the disposal accessory to the side 


of the Biomek 3000 deck.


7 If installing a dual disposal accessory, repeat steps 1 to 6 to install the second disposal accessory, 


using the back pin on the left side of the Biomek 3000 deck.


Installing Disposal Accessories to Left Side Module


To install a single or dual disposal accessory on the left side module:


1 Remove the mounting plate and spill tray from the left side module.
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Figure 6.10  Installing Single Disposal Accessory to Side Module 


2 Align the dowel on the disposal accessory with the front attachment hole in the left side 


module.


3 Insert the longer screw through the side module and into the disposal accessory.


4 Tighten the screw with the supplied Allen wrench to secure the disposal accessory to the side 


module.


5 If installing a dual disposal accessory, repeat steps 2 to 4 to install the second disposal accessory, 


using the back attachment hole in the left side module.


1. Screw


2. Front Attachment Hole


3. Dowel


4. Single Disposal Accessory


5. Side Module


6. Spill Tray


7. Mounting Plate

987833AE6-20







Setting Up the Biomek 3000 Worksurface


Disposal Accessory  6

6 Replace the spill tray and mounting plate in the left side module.


Installing Single Disposal Accessory to Plate Reader Holder


To install a single disposal accessory on the left side with a plate reader:


1 If not already installed, install the plate reader as described in the Plate Reader Biomek 3000 


Integration Manual.


2 Remove the front screw from the plate reader holder.


Figure 6.11  Installing Single Disposal Accessory to Side Module


3 Align the dowel on the disposal accessory with the upper attachment hole in the extension bar.


4 Insert the shorter screw through the extension bar and into the disposal accessory.


5 Tighten the screw using the supplied Allen wrench.


6 Align the upper attachment hole in the extension bar with the upper attachment hole on the 


plate reader holder.


1. Plate Reader


2. Plate Reader Holder


3. Biomek 3000 Deck


4. Extension Bar


5. Single Disposal Accessory
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7 Insert the front screw removed from the plate reader holder in step 1 through the extension 


bar and plate reader holder and into the Biomek 3000 deck.


8 Tighten the screw with the supplied Allen wrench to secure the disposal accessory to the side 


of the Biomek 3000 deck.


Attaching and Removing the Disposal Bag


After successfully installing the disposal accessory to the Biomek 3000 deck, side module, or plate 
reader holder, a bag must be attached to hold the dropped tip boxes and labware.


WARNING


When using contaminated labware, make sure the disposal bag is designed to 


contain biohazardous materials. Ensure that the bag is securely attached to the 


support ring and that bag walls are pressed outward towards the support ring, 


making an unobstructed hole for disposal of labware and tips.


To attach a disposal bag to the disposal accessory:


1 Insert a disposal bag through the support ring (Figure 6.12).


Figure 6.12  Installing Disposal Bag Through Support Ring 


1. Corner Notch


2. Rubber Band


3. Support Ring


4. Disposal Bag
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2 Fold the top edges of the bag over the support ring so that the edge overhangs the lower edge 


of the support ring (Figure 6.12).


3 Place a rubber band over the bag and into the four corner notches to hold the bag securely in 


place (Figure 6.12).


To remove a disposal bag:


WARNING


Risk of contamination. Bags can be contaminated from method solutions. Wear 


appropriate protective gear as described by your Laboratory Safety Officer when 


removing disposal bags.


1 Remove the rubber band from the four corner notches (Figure 6.12).


2 Fold the top of the disposal bag over the support ring and tie the bag closed.


3 Remove the disposal bag either down through the support ring or up through the support ring, 


being careful not to tear the bag.


Removing Disposal Accessories


The disposal accessory may be removed from the Biomek 3000 workstation at any time to 
accommodate other components. In some cases, the disposal accessory may be able to be reinstalled 
after adding components; for example, after installing a left side module or plate reader.


Removing Disposal Accessories from the Biomek 3000 Deck


To remove a disposal accessory from the Biomek 3000 deck:


1 Use the supplied Allen wrench to loosen and remove the screw from the Biomek 3000 deck and 


extension bar. 


2 Remove the disposal accessory and set aside.


3 If necessary, use the supplied Allen wrench to remove the screw from the disposal accessory 


and extension bar.
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4 If a dual disposal accessory is installed, repeat steps 1 to 3 to remove the other disposal 


accessory.


Removing Disposal Accessories from the Side Module


To remove a disposal accessory from the side module:


1 Remove the mounting plate and spill tray from the left side module.


2 Using the supplied Allen wrench, remove the screw from the side module and disposal 


accessory.


3 Remove the disposal accessory and set aside.


4 If a dual disposal accessory is installed, repeat steps 2 and 3 to remove the other disposal 


accessory.


5 Replace the spill tray and mounting plate in the left side module.


Removing a Disposal Accessory from the Plate Reader Holder


To remove a disposal accessory from the plate reader holder:


1 Remove the front screw from the plate reader holder and extension bar.


2 Lift the disposal accessory away from the plate reader holder.


3 Replace the front screw in the plate reader holder.


Storing


Return disposal accessories to their original packing materials and store in a dry, dust-free, 
environmentally-controlled area when not in use.


NOTE It is desirable to allow the disposal accessory to air-dry before returning them to the original packing 


materials.
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Preventive Maintenance


WARNING


Risk of contamination. Disposal Accessories can be contaminated from method 


solutions. Follow the appropriate decontamination procedures outlined by your 


Laboratory Safety Officer.


NOTE To clean, wipe all surfaces on the disposal accessory with a soft cloth.


Make sure there is sufficient capacity in the disposal bag before starting a method, or contents may 
spill.
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CHAPTER 7


Auto-Latching Tip Rack Holders

Overview


The Auto-Latching Tip Rack Holder (Figure 7.1) provides precise positioning of tip racks on the deck 
during an automated method, facilitating accurate and reproducible tip pickup by single-channel 
and multi-channel pipetting tools (refer to CHAPTER 2, Pipetting Tools). The Latch Controller 
automatically engages and disengages the sliding latch on the Auto-Latching Tip Rack Holder to 
enable the gripper tool to move tip racks to and from the position. 


NOTE Latch opening and closing is automatically performed when labware moves to and from Auto-Latching 


Tip Rack Holders are required in an automated method.


Figure 7.1  Automatic-Latch Tip Rack Holder


Installing the Auto-Latching Tip Rack Holder


The Auto-Latching Tip Rack Holder is used when it is required to move tip boxes on or off the 
Biomek 3000 deck during a method; for example, when using a Stacker Carousel to supply tips for a 
method.
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Installing the Auto-Latching Tip Rack Holder includes:


 • Connecting the Latch Controller and Harness.


 • Installing the Auto-Latching Tip Rack Holder on the Deck.


 • Connecting the Holder Leads to the Harness.


NOTE After physically installing the Auto-Latching Tip Rack Holder, it must be added in Hardware Setup 


(refer to CHAPTER 12, Adding and Removing Tools and Devices) and placed on the deck in the Deck 


Editor (refer to the Biomek Software User’s Manual, Chapter 6, Preparing and Managing the Deck).


Connecting the Latch Controller and Harness


The Latch Controller box relays commands from the Biomek Software to the Auto-Latching Tip 
Rack Holder to automatically engage or disengage the latch, enabling tip boxes to be moved to or 
from the position. The Latch Controller is positioned off-deck near the Biomek 3000 workstation 
and is connected to the Biomek 3000 by an RS-485 communication cable. The supplied harness cable 
connects the Auto-Latching Tip Rack Holders to the Latch Controller.


WARNING


Risk of equipment damage. Do not install the Latch Controller when the Biomek 


3000 Automation Workstation is on. Turn off the Biomek 3000 before installing the 


Latch Controller.


To connect the Latch Controller and harness cable to the Biomek 3000 instrument:


1 Connect the RS-485 cable supplied with the Latch Controller to the RS-485 communication port 


(Port 6) on the right side of the Biomek 3000 back support.
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Figure 7.2  Instrument Connections


2 Connect the RS-485 cable supplied with the Latch Controller to the RS-485 communication port 


(Port 6) on the right side of the Biomek 3000 back support.


3 Install the terminator plug included with the Latch Controller to the RS-485 output connector 


on the left hand side of the Latch Controller.


NOTE If a Wash Unit and/or Vacuum Valve Unit is also installed, connect them in series to the RS-485 


port by connecting the RS-485 cable of one to the output port connector of the other. The terminator 


plug must be installed to the output port of the last device connected in the series.


4 Connect the 25-pin harness cable to the central connector on the rear of the Latch Controller.


5 Run the harness cable along the back of the Biomek 3000 workstation, using the supplied 


adhesive clips to fasten the harness to the back support (Figure 7.3).


1. RS-485 Port (Communications port for connecting RS-485 devices)


2. RS-485 Cable (supplied)
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Figure 7.3  Fastening Harness to Biomek 3000 Instrument


NOTE After physically installing the Auto-Latching Tip Rack Holder, it must be added in Hardware Setup 


(refer to CHAPTER 12, Adding and Removing Tools and Devices).


Adjusting the Auto-Latch Tip Rack Holder


The auto-latch on the Tip Rack Holder must be adjusted prior to use to ensure it holds tip racks 
securely in place when engaged. A Phillips head screw driver and an empty tip rack are required to 
make this adjustment.


To adjust the Auto-Latch:


1 Place an empty rip rack in the Auto-Latch Tip Rack Holder.


2 Manually close the latch using the tab on the bottom left of the Auto-Latch (Figure 7.4).


1. Back Suport


2. Adhesive Clip


3. Harness


4. Harness Connectors
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Figure 7.4  Tab to Manually Operate the Auto-Latch


3 Push and hold the Auto-Latch snugly against the tip rack.


4 Turn the Tip Rack Holder over.


5 Tighten the two Phillips head screws holding the Auto-Latch to the Tip Rack Holder (Figure 7.5).


1. Auto-Latch


2. Tab
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Figure 7.5  Bottom of Auto-Latch


6 Manually open the Auto-Latch using the tab on the bottom left of the Auto-Latch (Figure 7.4).


7 Connect the Auto--Latch to the Auto-Latch Controller using the Auto-Latch harness cable (See 


Connecting the Latch Controller and Harness).


8 Place the Auto-Latch Tip Rack Holder on the deck.


NOTE Make sure to route the Auto-Latch Cable under the positioner and in the cable groove (Figure 7.5).


9 After connecting the Latch Controller and Harness, use the software to manually control the 


Auto-Latch Tip Rack Holder. Check the latch and tip rack for a secure fit (Figure 7.6).


1. Cable Groove


2. Auto-Latch Adjusting Screws
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Figure 7.6  Correctly Positioned Auto-Latch


Troubleshooting


Installing the Auto-Latching Tip Rack Holder on the Deck


CAUTION


Risk of equipment damage. Do not manually open or close the Auto-Latching Tip 


Rack Holder latch using the spring. Excessive pressure on the spring may damage 


it and result in latch failure.


The Auto-Latching Tip Rack Holder may be placed in any location (A1-A6; B1-B6) on the Biomek 
3000 deck or side modules, with the solenoid cover positioned in the front left corner. 


NOTE A maximum of six Auto-Latching Tip Rack Holders may be placed on the Biomek 3000 deck.


To install a tip rack holder:


Table 7.1  Troubleshooting


Problem Solution


Tip Rack is loose when Auto-Latch is closed. Disconnect the AutoLatch harness. Repeeat steps 1-9
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1 Select the desired deck position to install the Automatic-Latch Tip Rack Holder.


NOTE To ensure correct latch operation, do not place the Auto-Latching Tip Rack Holder directly to the 


right of a test tube holder or vacuum manifold.


CAUTION


Risk of equipment damage. Do not allow the leads to become crushed or crimped 


between the holders and the Biomek 3000 Laboratory Automation Workstation 


deck. Always ensure that holder and extension leads are located in the grooves in 


the base of the Auto-Latch Tip Rack Holder or labware holders. 


2 Route the holder lead from the solenoid cover through the groove on the left side of the bottom 


of the Auto-Latching Tip Rack Holder (Figure 7.7).


Figure 7.7  Bottom View of Auto-Latching Tip Rack Holder 


CAUTION


Risk of equipment damage. Always handle the Auto-Latch Tip Rack Holders by the 


metal base or the guide posts. Never use the solenoid cover to place or remove 


the holder from the Biomek 3000 Laboratory Automation Workstation deck.


3 Insert the locating pins on the bottom of the tip rack holder into the corresponding locating 


holes in the deck. Make sure the solenoid cover is positioned to the front left and the holder 
lead is properly routed in the left side groove.


1. Connector


2. Holder Lead in Groove


3. Solenoid Cover


4. Front
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Figure 7.8  Automatic-Latch Tip Rack Holder 


4 Firmly press down on the tip rack holder until it clicks into position to secure the tip rack 


holder to the deck.


5 Connect the holder leads to the harness as described in Connecting the Latch Controller and 


Harness.


Connecting the Holder Leads to the Harness


The holder lead for the Auto-Latching Tip Rack Holder must be connected to one of the connectors 
on the harness cable. When positioned in the back row of the Biomek 3000 deck, the holder lead can 
be directly connected to the harness cable. When positioned in the front row of the deck, an 
extension lead is required to connect the holder lead to the harness cable.


1. Solenoid Cover (place in front left of selected 


deck position)


2. Groove for Holder Lead (not visible in this 
view)


3. Guide Post


4. Groove for Extension Lead
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Connecting Holder Leads When Positioned in the Back Row


CAUTION


Risk of equipment damage. Do not allow the leads to become crushed or crimped 


between the holders and the Biomek 3000 Laboratory Automation Workstation 


deck. Always ensure that holder and extension leads are located in the grooves in 


the base of the Auto-Latch Tip Rack Holder or labware holders. 


To connect the holder lead to the harness cable when the Auto-Latching Tip Rack Holder is 
positioned in the back row (positions A1-A6):


1 Make sure the holder lead is properly routed through the groove on the left side of the Auto-


Latching Tip Rack Holder.


2 Connect the holder lead to the nearest connector on the harness cable.


Connecting Holder Leads When Positioned in the Front Row


CAUTION


Risk of equipment damage. Do not allow the leads to become crushed or crimped 


between the holders and the Biomek 3000 Laboratory Automation Workstation 


deck. Always ensure that holder and extension leads are located in the grooves in 


the base of the Auto-Latch Tip Rack Holder or labware holders. 


To connect the holder lead to the harness cable when the Auto-Latching Tip Rack Holder is 
positioned in the front row (positions B1-B6):


1 Make sure the holder lead is properly routed through the groove on the left side of the Auto-


Latching Tip Rack Holder.


2 Connect the holder lead to the connector on the extension lead.


3 If a labware holder or collar holder is installed behind the Auto-Latching Tip Rack Holder, route 


the extension lead through the groove on the left side of the rear labware holder (Figure 7.9).


OR


If another Auto-Latching Tip Rack Holder is installed behind the Auto-Latching Tip Rack 
Holder, route the extension lead through the groove on the right side of the labware holder 
adjacent to the left of the rear Auto-Latching Tip Rack Holder (Figure 7.10).


NOTE It may be necessary to remove the labware holder in order to route the extension lead through 


the groove.
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4 Connect the extension lead to nearest connector on the harness cable.


Figure 7.9  Auto-Latching Tip Rack Holder in Front Row Position


1. Holder Lead in Groove


2. Harness


3. Extension Lead in Groove


4. Labware Holder


5. Auto-Latching Tip Rack Holder in Front 


Position

987833AE 7-11







Auto-Latching Tip Rack Holders


Framing Instructions  

Figure 7.10  Auto-Latching Tip Rack Holders in Adjacent Front and Rear Positions


NOTE After physically installing the Auto-Latching Tip Rack Holder, it must be added in Hardware Setup 


(refer to CHAPTER 12, Adding and Removing Tools and Devices) and placed on the deck in the Deck 


Editor (refer to the Biomek Software User’s Manual, Chapter 6, Preparing and Managing the Deck).


Framing Instructions


Frame Auto-Latching Tip Rack Holders using the position target according to the instructions in 
CHAPTER 13, Manually Framing Deck Positions on the Biomek 3000.


1. Auto-Latching Tip Rack Holder Lead


2. Auto-Latch Extension Lead


3. Labware Holder


4. Harness


5. Auto-Latching Tip Rack Holder in Back Position


6. Auto-Latching Tip Rack Holder in Front 


Position
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Inserting and Removing Tip Racks into Auto-Latching Tip Rack Holders


Tip boxes must be inserted into a tip rack holder correctly for pipette tools to be able to load and 
unload tips. 


Tip boxes may be positioned in the Auto-Latching Tip Rack Holder by hand or by using the Gripper 
Tool. When tip boxes are placed or removed by the gripper tool, the Latch Controller automatically 
opens the latch to allow access to the Auto-Latching Tip Rack Holder.


CAUTION


Risk of equipment damage. Do not manually open the Auto-Latching Tip Rack 


Holder latch using the spring. Excessive pressure on the spring may damage it and 


result in latch failure.


To insert or remove a tip box into an Auto-Latching Tip Rack Holder by hand:


1 Pull the tab on the bottom left of the Auto-Latching Tip Rack Holder away from the solenoid 


cover (Figure 7.11).


Figure 7.11  Inserting Tip Box Into a Standard Tip Box Holder 


2 Firmly position the tip box in the Auto-Latching Tip Rack Holder.


NOTE When using lidded tip boxes, the lid must be removed before using the tips. Tip box lids may be 


removed by hand or using the Gripper Tool. To facilitate removal of tip box lids during a method, the 


lid should be loosened by hand. Tape should be removed from pre-sterile tip racks.


3 Push the gold tab back in towards the solenoid cover to hold the tip box firmly in position.


1. Solenoid Cover


2. Tab (use for manual operation of latch)
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Using Auto-Latching Tip Rack Holders in a Method


When using the Auto-Latching Tip Rack Holder in Biomek Software, the latch is automatically 
opened and closed as required to place and move labware to and from the Auto-Latching Tip Rack 
Holder using the standard Move Labware step. If desired, the latch may also be opened or closed 
during a method using a Device Action step (refer to the Biomek Software User’s Manual, Chapter 23, 
Using the Devices Step Palette).


NOTE When using Auto-Latch in a method and more than one Auto-Latch Tip Rack Holder is connected to 


the Auto-Latch Controller, all Auto-Latches will respond to commands from the controller. Auto-Latch Tip 


Rack Holders cannot be controlled individually.


NOTE If the Emergency Stop Button is presseed while the latch on the Auto-Latch is engaged, the state of 


the latch may change when the method resumes.


Manually Controlling Auto-Latch Tip Rack Holders


To control the Auto-Latching Tip Rack Holder outside a method, use Advanced Manual Control for:


 • opening the latch to place or remove a tip box.


 • closing the latch to precisely and securely position a tip box.


Opening and Closing the Latch


The latch on the Auto-Latching Tip Rack Holder may be open and closed using Advanced Manual 


Control.


To open or close the latch on the Auto-Latching Tip Rack Holder:


1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure 7.12).


Figure 7.12  Manual Control
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2 Choose Advanced Controls.


3 Select Autolatch. Advanced Manual Control for the Auto-Latching Tip Rack Holder appears 


(Figure 7.13).


Figure 7.13  Advanced Manual Control for Auto-Latching Tip Rack Holder


4 From Command, choose Open to open the latch.


OR


Choose Close to close the latch.


5 Choose Go to execute the selected Command. All latches connected to the Latch Controller are 


opened or closed.


Removing Auto-Latching Tip Rack Holders from the Deck


Auto-Latching Tip Rack Holders may be removed from the deck to accommodate other labware 
positioners.


To remove an Auto-Latching Tip Rack Holders from the deck:
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CAUTION


Risk of equipment damage. Do not manually open the Auto-Latching Tip Rack 


Holder latch using the spring. Excessive pressure on the spring may damage it and 


result in latch failure.


1 Remove any tip boxes in the Auto-Latching Tip Rack Holder, using the tab to open the latch. 


CAUTION


Risk of equipment damage. Do not pull on the Auto-Latching Tip Rack Holder 


leads. Excessive force may cause damage to the lead and/or its connections.


2 Disconnect the holder lead or extension lead from the harness cable.


3 If the Auto-Latching Tip Rack Holder was installed in the front row, disconnect the holder lead 


from the extension lead.


CAUTION


Risk of equipment damage. Always handle the Auto-Latch Tip Rack Holders by the 


metal base or the guide posts. Never use the solenoid cover to place or remove 


the holder from the Biomek 3000 Laboratory Automation Workstation deck.


4 Carefully but firmly lift the Auto-Latching Tip Rack Holder straight up so that the locating pins 


are completely removed from the predrilled locating holes on the deck.


Storing Auto-Latching Tip Rack Holders


Return Auto-Latching Tip Rack Holders and extension leads to their original packing materials and 
store in a dry, dust-free, environmentally-controlled area when not in use.


NOTE It is desirable to allow the Auto-Latching Tip Rack Holders to air-dry before returning them to the 


original packing materials.
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Preventive Maintenance


WARNING


It is desirable to allow the Auto-Latching Tip Rack Holders to air-dry before 


returning them to the original packing materials.


To clean, wipe all surfaces on the tip rack holder with a soft cloth.


In the event of a liquid spill on or around the Automatic-Latch Tip Rack Holder or the leads, 
disconnect the Auto-Latching Tip Rack Holder and/or leads affected by the spill from the harness 
cable and remove them from the deck. Blot excess liquid from the affected part with paper towels 
and allow to air-dry. 


NOTE The drying process may be accelerated using a hand-held dryer.


Troubleshooting


CAUTION


If service is required, contact a Beckman Coulter Representative.


Replacing Damaged Holder Leads


If the holder leads for the Auto-Latching Tip Rack Holder become damaged, they must be replaced. 
A holder lead replacement kit (Part Number 148301) is available from Beckman Coulter.


To replace a damaged holder head:


1 Disconnect the holder lead from the harness cable or extension lead.


2 Remove the Auto-Latching Tip Rack Holder from the Biomek 3000 deck (refer to Removing Auto-


Latching Tip Rack Holders from the Deck).


3 Remove the other end of the extension holder lead and replace it with a new extension holder 


lead.


4 Reattach the Auto-Latch Tip Rack Holder to the Deck.


5 Reroute the new extension lead under the Labware Positioner or Auto-Latch.
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6 Connect the extension lead to the nearest connector on the harness cable.
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CHAPTER 8


Biomek 3000 Circulating Reservoir

Overview


The circulating reservoir provides a continuous flow of reagent to two wells of a four-well reservoir. 
Reagents circulated to the on-deck reservoir may be maintained at a specific temperature if the 
reagent bottle is placed in a circulator bath.


NOTE An additional two-well pump kit may be added to circulate reagent to all four wells.


A peristaltic pump continuously pumps a reagent from a reagent bottle through tubing to an on-
deck reservoir (Figure 8.1). At the same time, reagent is drained from the reservoir through an 
outlet tubing that returns the unused reagent to the same reagent bottle, maintaining a constant 
liquid level in the reservoir.


The circulating reservoir must be controlled manually by adjusting the speed and direction controls 
on the peristaltic pump.


Figure 8.1  Circulating Reservoir and Accessories


1. Peristaltic Pump


2.  Circulating Reservoir


3. Tubing


4. Reagent Bottles
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Installing the Circulating Reservoir


The circulating reservoir consists of an on-deck reservoir that is positioned in a standard labware 
holder on the Biomek 3000 deck, a peristaltic pump, reagent bottle, and tubing to connect the 
components together.


Installing the circulating reservoir includes:


 • Installing the Circulating Reservoir on the Deck.


 • Routing Tubing for the Circulating Reservoir


 • Setting Direction and Speed Controls for the Peristaltic Pump


Installing the Circulating Reservoir on the Deck


The circulating reservoir may be placed in a labware holder on any location (A1-A6; B1-B6) on the 
Biomek 3000 deck or side module. Place the circulating reservoir such that the tubing for the 
circulating reservoir does not interfere with the head assembly or other components installed on 
the Biomek 3000 deck.


To install the circulating reservoir on the Biomek 3000 deck:


1 Select the desired deck position to install the circulating reservoir.


2 Install a labware holder in the selected position, if necessary (refer to CHAPTER 6, Installing 


Labware Holders).


NOTE After physically installing the labware holder, it must be placed on the deck in the Deck Editor 


(refer to the Biomek Software User’s Manual, Chapter 6, Preparing and Managing the Deck).


3 Place the 4-well reservoir in the labware holder at the selected position.


Routing Tubing for the Circulating Reservoir


Tubing must be routed properly to circulate the reagent to the reservoir. The circulating reservoir 
can be installed using either PharMed or Tygon tubing, depending on the application and reagents 
used. Routing instructions are the same regardless of which type of tubing is used.
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Figure 8.2  Proper Tubing Routing for the Circulating Reservoir 


To route the tubing for the circulating reservoir:


CAUTION


Risk of personal injury or contamination. Do not place the peristaltic pump or the 


reagent bottle(s) on the deck. Place the peristaltic pump and reagent bottles on a 


surface where they do not interfere with instrument movement.


1 Position the peristaltic pump and reagent bottle(s) off deck near the Circulating Reservoir.


2 Unlock each of the four pump heads by rotating the locking levers counterclockwise (from the 


front of the pump).


3 Connect one end of the smaller diameter (1/8” inner diameter) tubing to the reagent bottle 


fitting that extends to the bottom of the reagent bottle (Figure 8.2).


4 Route the smaller diameter tubing through the front pump head from left to right (Figure 8.2).


1. Smaller Diameter Tubing


2. Reagent Bottle


3. Second Pump Head


4. Large Diameter Tubing


5. Circulating Reservoir Labware (placed on the 


Biomek 3000 deck)


6. Outlet Fitting


7. Inlet Fitting


8. Front Pump Head
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5 Connect the other end of the smaller diameter tubing to the inlet fitting on the reservoir for the 


desired well (Figure 8.2).


NOTE The inlet fitting is the lower of the two fittings.


6 Connect one end of the larger diameter (3/16” inner diameter) tubing to the other fitting on 


the reagent bottle (Figure 8.2).


7 Route the larger diameter tubing through the second pump head from right to left (Figure 8.2).


8 Connect the other end of the larger diameter tubing to the outlet fitting on the reservoir for the 


desired well (Figure 8.2).


NOTE The inlet fitting is the higher of the two fittings.


9 Repeat steps 3-8 to connect the tubing for a second well on the reservoir, using the third and 


fourth pump heads.


NOTE If installing a four-well circulating reservoir, steps 1-9 are repeated using a second peristaltic 


pump.


10 Lock each of the pump heads by rotating the locking levers clockwise (from the front of the 


pump).


Setting Direction and Speed Controls for the Peristaltic Pump


Before using the circulating reservoir in a method, the direction and speed controls must be set 
appropriately. Direction and speed controls may only be adjusted manually using the switches on 
the peristaltic pump.


NOTE To use the circulating reservoir during a method, it must be manually turned on prior to starting the 


method. Biomek Software does not support direct control of the circulating reservoir


To set the direction and speed controls on the pump:


1 Fill each reagent bottle with the desired reagent.


2 Turn on the pump(s).


3 Set the directional control switch to the clockwise position.
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Figure 8.3  Peristaltic Pump Controls


CAUTION


Risk of personal injury or contamination. Do not allow the reservoir to overflow. 


Clean up any spills immediately according to the procedures defined by your 


Laboratory Safety Officer.


4 Adjust the speed control knob to the desired position. Make sure there are no leaks from the 


pump(s), reservoir, or tubing.


Framing the Circulating Reservoir


Frame circulating reservoirs using the position target on the labware holder according to the 
instructions in CHAPTER 13, Manually Framing Deck Positions on the Biomek 3000.


NOTE Remove the 4-well reservoir before framing the position.


1. Speed Control Knob


2. Directional Control Switch
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Removing the Circulating Reservoir


Frame circulating reservoirs using the position target on the labware holder according to the 
instructions in CHAPTER 13, Manually Framing Deck Positions on the Biomek 3000.


NOTE Remove the 4-well reservoir before framing the position.


Removing the Circulating Reservoir


The circulating reservoir must be carefully dismantled prior to removing it from the deck.


WARNING


Risk of contamination. The Circulating Reservoir may be contaminated from 


method solutions. Follow the appropriate decontamination procedures outlined 


by your Laboratory Safety Officer.


WARNING


 Risk of personal injury or contamination. Use an appropriately contained 


environment when using hazardous materials


WARNING


Risk of personal injury or contamination. Observe cautionary procedures as 


defined by your Laboratory Safety Officer when using toxic, pathologic, or 


radioactive materials.


WARNING


Risk of personal injury or contamination. Do not spill liquids on or around the 


Biomek 3000 instrument. Clean up any spills immediately according to the 


procedures defined by the Laboratory Safety Officer.


To drain the circulating reservoir and remove it from the deck:


1 Remove the outlet tubing from the rear peristaltic pump head.


NOTE Excess fluid in the tubing may drain out when removed from the pump head.


2 Set the directional control switch to the counterclockwise position to reverse the direction.


3 Turn on the peristaltic pump and adjust the speed until the reservoir is sufficiently drained.
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4 Remove the inlet tubing from the front peristaltic pump head.


5 Detach the inlet and outlet tubing from the circulating reservoir.


6 Drain and dispose of excess liquid in the inlet and outlet tubing according to procedures 


outlined by the Laboratory Safety Officer.


7 Remove the circulating reservoir labware from the deck. 


8 Empty contents from and clean the circulating reservoir according to procedures outlined by 


the Laboratory Safety Officer.


9 Store or dispose of remaining fluid in the reagent bottle as described by the Laboratory Safety 


Officer.


Storing the Circulating Reservoir


To store the circulating reservoir:


1 Remove the circulating reservoir from the deck (refer to Removing the Circulating Reservoir).


NOTE The circulating reservoir should be allowed to air dry before it is repacked for storage.


2 Return the circulating reservoir to its original packing materials and store in a dry, dust-free, 


environmentally controlled area when not in use.


NOTE Refer to the pump and tubing manufacturer user manuals for more information on storing them.
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Preventive Maintenance


WARNING


Risk of contamination. The Circulating Reservoir may be contaminated from 


method solutions. Follow the appropriate decontamination procedures outlined 


by your Laboratory Safety Officer.


The circulating reservoir requires minimal maintenance. Observe the following guidelines:


 • Do not overflow the reservoir.


 • Empty any solutions from the circulating reservoir when not in use and follow the appropriate 
decontamination and cleaning procedures outlined by the Laboratory Safety Officer.


NOTE Refer to Removing the Circulating Reservoir for more information about draining the circulating 


reservoir.


 • Check with tubing manufacturer for chemical compatibility information.


 • Make sure the reservoir is dry before storing.


 • Periodically inspect the tubing for wear and stress fractures.


 • Periodically inspect the tubing connections for leakage.


 • Replace tubing periodically, or as needed.


NOTE Refer to the pump and tubing manufacturer user manuals for their recommended maintenance 


procedures and intervals.


Troubleshooting


Do not attempt to repair the circulating reservoir without first contacting a Beckman Coulter 
Service Engineer.


Table 8.1  Troubleshooting Problems and Solutions


Problem Solution


The circulating 


reservoir is not 


functioning correctly.


Make sure the circulating reservoir, peristaltic pump, and reagent bottles are all 


properly connected and tubing is routed properly.


The circulating 


reservoir is not filling 


correctly.


Reverse the inlet and outlet tubing. The smaller diameter tube fills the reservoir; the 


larger drains it.


Make sure there are no kinks in the inlet tube.


Make sure the tubing in the reagent bottle that supplies the circulating reservoir is 


beneath the level of the reagent.
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CHAPTER 9


Thermal Exchange Unit

Overview


The Thermal Exchange Unit (Figure 9.1) heats or cools a reservoir, microplate, or other standard 
labware on the Biomek 3000 deck. The Thermal Exchange Unit positions onto the Biomek 3000 deck 
the same way as standard labware holders, which allows it to be configured easily to fit almost any 
deck position.


The temperature of the labware placed on the Thermal Exchange Unit is controlled using a 
circulating liquid. The circulation and the temperature of that liquid are controlled by a user-
supplied circulator bath. Most circulator baths are able to heat or cool a water solution. The 
obtainable temperature range is dependent on the particular bath used; however, the temperature 
range for the Biomek Thermal Exchange Unit is zero (0) to 50 °C.


Figure 9.1  Thermal Exchange Unit
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Recommended Minimum Specifications for the User-Supplied Circulator Bath


WARNING


Risk of personal injury or property damage. Do not use flammable liquids around 


the Thermal Exchange Unit, as this may create a fire/explosion hazard.


WARNING


Risk of personal injury or equipment damage. Do not exceed the recommended 


temperature range for the Thermal Exchange Unit of 0 to 50°C.


CAUTION


Risk of personal injury. The latex tubing used with the thermal exchange unit may 


cause allergic reactions in some people. People with a sesitivity to natural rubber 


latex should avoid direct contact with latex tubing and consider using a direct 


contact barrier, for example, latex free gloves.


A circulator bath is required to supply a temperature-controlled fluid. The temperature-controlled 
fluid is circulated through the Thermal Exchange Unit, heating or cooling any labware placed on 
the Thermal Exchange Unit.


The circulator bath must meet the following minimum requirements to be used with the Thermal 
Exchange Unit.


NOTE There is a temperature difference of approximately 15 °C between the circulator bath and the Thermal 


Exchange Unit. This should be considered when choosing a circulator bath.


Installing the Thermal Exchange Unit


While the Thermal Exchange Unit is shipped assembled, it is necessary to place the device on the 
Biomek 3000 deck and to connect it to the circulator bath.


Two pieces of latex tubing connect the Thermal Exchange Unit to the circulator bath.


Table 9.1  Minimum Specifications for Circulator Bath


Item Description


Temperature Range 0 to 65°C


Maximum Pressure 2.1 psi


Flow Capacity 7-15 L/min


Reservoir Capacity 6 L


Heating Capacity 1,000 W


Cooling Capacity 120 W at 0°C
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A standard labware holder is mounted on top of the Thermal Exchange Unit for positioning 
labware. A Thermal Reservoir Holder may also be placed in the labware holder to position up to four 
modular reservoir segments.


WARNING


Risk of equipment damage. Failure to adjust the default Z height values for the 


Biomek 3000 deck position will cause a crash during framing. Adjust the default Z 


height before attempting to frame the Thermal Exchange Unit.


IMPORTANT The Thermal Exchange Unit may be positioned in any location on the Biomek 3000 deck or 


side module. However, because the Thermal Exchange Unit is larger than other ALPs, no positioner, 


manual latch, Auto-Latch, SPE, SPE Holder, or additional Thermal Exchange Unit can be placed in the 


position immediately to the right of the Thermal Exchange Unit on the deck or Side Module.


The following combinations WILL NOT fit together in the following positions (from left to right on 


the main deck and side modules):


 • Thermal Exchange Unit (left) + Biomek 3000 Positioners/SPE Holder (right).


 • Thermal Exchange Unit (left) + Manual Latch/Auto Latch (right).


 • SPE (left) + Thermal Exchange Unit (right).


 • Thermal Exchange Unit (left) + SPE (right).


The following positions WILL fit:


 • Biomek 3000 Positioner/SPE Holder (left) + Thermal Exchange Unit (right).


 • Manual Latch (left) + Thermal Exchange Unit (right).


 • Thermal Exchange Unit (left) + Gripper Tool Rack/Tool Rack (right).


 • Gripper Tool Rack/Tool Rack (left) + Thermal Exchange Unit (right).


 • Auto Latch (left) + Thermal Exchange Unit (right).


To install the Thermal Exchange Unit on the Biomek 3000 deck:


1 Select the desired deck position to install the Thermal Exchange Unit.


2 Insert the locating pins on the bottom of the Thermal Exchange Unit into the corresponding 


locating holes in the deck for the desired position. Make sure the FRONT label faces the front of 
the deck.


NOTE If another labware positioner is installed in the desired position, remove the labware positioner 


from the deck before installing the Thermal Exchange Unit.


3 Locate the circulator bath within 10 feet of the Thermal Exchange Unit.


4 Connect one end of a piece of latex tubing to a port on the Thermal Exchange Unit. 
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5 Connect the other end of the latex tubing to a port on the circulator bath.


NOTE Inlet and outlet ports of the Thermal Exchange Unit may need to be reconfigured for proper tube 


routing (refer to Reconfiguring the Inlet and Outlet Ports on the Thermal Exchange Unit).


6 Repeat steps 4 and 5 to connect a second piece of latex tubing to the Thermal Exchange Unit 


and circulator bath.


7 Insert the locating pins on the bottom of a standard labware holder into the locating holes on 


the Thermal Exchange Unit (refer to CHAPTER 6, Installing Labware Holders). 


NOTE After physically installing the labware holder, it must be placed on the deck in the Deck Editor 


(refer to the Biomek Software User’s Manual, Chapter 6, Preparing and Managing the Deck).


8 Prepare the desired solution to use in the circulator bath. 


NOTE Refer to the manufacturer's circulator bath manual for recommended solutions.


9 Turn on the circulator bath and adjust the temperature to the desired setting.


10 Check the tubing and connections on the Thermal Exchange Unit and circulator bath to verify 


there are no leaks in the system.


11 Place the desired labware in the labware holder.


OR


Place the Thermal Reservoir Holder in the labware holder and place modular reservoirs into the 
Thermal Reservoir Holder.


12 Allow enough time for temperature to stabilize.


NOTE If the temperature setting is critical, place a thermometer in the labware to obtain an accurate 


reading.


Reconfiguring the Inlet and Outlet Ports on the Thermal Exchange Unit


The inlet and outlet ports of the Thermal Exchange Unit may need to be reconfigured to route the 
tubing without interfering with other labware positioners or devices installed on the deck. There 
are seven available locations for the port fittings.


To reconfigure a port:
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1 Remove the plug from the appropriate location using the supplied hex key (Figure 9.2).


2 Remove the barbed port fitting from its current location (Figure 9.2).


Figure 9.2  Thermal Exchange Unit


3 Wrap the barbed port fitting with the supplied Teflon tape.


4 Insert the barbed fitting into its new location.


5 Wrap the plug with the Teflon tape and insert the plug into the remaining location.


NOTE Ensure the Thermal Exchange Unit has two barbed fittings and five plugs installed (Figure 9.2).


Adding the Thermal Exchange Unit to the Deck in the Biomek Software


The Biomek Software does not have a Thermal Exchange Unit deck editor position. To frame, a 
Biomek 3000 Labware Positioner is used. the default height set for the Biomek 3000 Labware 
Positioner is too low and must be adjusted when faming the Thermal Exchange Unit. Attempting to 
frame without adjusting the Z frame value will cause the software to drive to the height of the 
Biomek 3000 positioner instead of the increased height of the Thermal Exchange Unit, causing a 
crash.


1. Barbed Port Fittings (2)


2. Plugs (5)


NOTE The two additional plugs opposite the barbed port fittings are not shown.
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To adjust the height of the Thermal Exchange Unit:


1 In the Biomek Software, choose  Instrument > Deck Editor.


2 Double-click on the location of the Thermal Exchange Unit.


3 Change the name of the position to Thermal_Exchange_Unit.


4 Choose the default Z frame coordinate and add the physical height of the Thermal Exchange 


Unit (2.85 cm) to the default value.


5 Click OK.


Framing the Thermal Exchange Unit


Frame the labware holder positioned on top of the Thermal Exchange Unit using the position target 
according to the instructions in CHAPTER 13, Manually Framing Deck Positions on the Biomek 3000.


Removing the Thermal Exchange Unit from the Biomek 3000 Deck


Thermal Exchange Units may be removed from the deck to accommodate other labware 
positioners.


To remove the Thermal Exchange Unit from the Biomek 3000 deck:


1 Remove any labware in the labware holder before removing the labware holder from the 


Thermal Exchange Unit.


2 Carefully but firmly lift the labware holder straight up so that the locating pins are completely 


removed from the predrilled locating holes on the Thermal Exchange Unit.


3 Drain the tubing according to the instructions in the circulator bath user’s manual and the 


Laboratory Safety Officer.


4 Remove the inlet and outlet tubing from the Thermal Exchange Unit.
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5 Carefully but firmly lift the Thermal Exchange Unit straight up so that the locating pins are 


completely removed from the predrilled locating holes on the Biomek 3000 deck.


Storing the Thermal Exchange Unit


Return the Thermal Exchange Unit and tubing to their original packing materials and store in a dry, 
dust-free, environmentally-controlled area when not in use.


NOTE It is desirable to allow the Thermal Exchange Unit and tubing to air-dry before returning them to the 


original packing materials.


NOTE Refer to the circulator bath manufacturer user manuals for their recommended instructions on storing 


the circulator bath.


Preventive Maintenance


The Thermal Exchange Unit requires minimal maintenance. Observe the following guidelines:


WARNING


Risk of contamination. The Thermal Exchange Unit may be contaminated from 


method solutions. Follow the appropriate decontamination procedures outlined 


by your Laboratory Safety Officer.


 • To clean, wipe all surfaces on the Thermal Exchange Unit with a soft cloth.


 • Periodically inspect the tubing for wear and stress fractures.


 • Periodically inspect the tubing connections for leakage.


 • Replace tubing as needed.


NOTE Refer to the circulator bath and tubing manufacturer user manuals for their recommended preventive 


maintenance procedures and intervals.


Troubleshooting


Do not attempt to repair the Thermal Exchange Unit without first contacting a Beckman Coulter 
Representative.
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Table 9.2  Troubleshooting Problems and Solutions


Problem Solution


The Thermal Exchange Unit is not functioning 


correctly.


Make sure the circulator bath and Thermal Exchange 


Unit are all properly connected and tubing is properly 


routed.
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CHAPTER 10


Filtration System

Overview


The filtration system enables vacuum filtration applications on the deck of the Biomek 3000 
workstation. The filtration system uses a base manifold and one of a series of interchangeable 
collars to perform screening assays which require filtration, such as receptor binding and cell-
based assays, and for plasmid DNA purification. Different collars are used for different filtration 
applications. A Vacuum Valve Unit enables the vacuum to be turned on and off during an 
automated method using a Device Action step in the Biomek Software (refer to the Biomek Software 
User’s Manual, Chapter 23, Using the Devices Step Palette). 


NOTE The filtration system may be used with a collection plate, or can send filtrates directly to waste.


The filtration system includes:


 • Vacuum Manifold Base


 • Collar


NOTE Several different collars are available for different filtration applications. Some collars also require 


the use of a collar spacer.


 • Vacuum Regulator


 • Vacuum Valve Unit


Vacuum Requirements for the Filtration System


To install and use the filtration system, a vacuum source capable of supplying a minimum of 9.8 psi 
(67.7 kPa) at 4.5 SCFM is required.


Installing the Filtration System


The filtration system consists of an on-deck vacuum manifold and a Vacuum Valve Unit, which 
enables control of the vacuum source within the Biomek Software. A waste container is used to 
collect filtrate when a collection plate is not used. All components are connected to the vacuum 
source using Teflon tubing.
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Installing the filtration system includes:


 • Installing the Vacuum Valve Unit


 • Installing the Vacuum Filtration Manifold on the Deck


 • Connecting Tubing for the Filtration System


 • Adjusting the Vacuum Supply


Installing the Vacuum Valve Unit


The Vacuum Valve Unit provides a valve which may be opened and closed from the Biomek 
software. Opening the valve applies a vacuum to the manifold, while closing the valve shuts off the 
vacuum supply to the manifold. The Vacuum Valve Unit provides manual control of the air flow 
rate via an adjustment lever on the front.


WARNING


Risk of equipment damage. Do not install or disconnect the Vacuum Valve Unit 


when the Biomek 3000 instrument is on. Turn off the instrument before installing 


or disconnecting the Vacuum Valve Unit.


To install the Vacuum Valve Unit:


1 Turn off power to the Biomek 3000 workstation. 


2 Connect one end of the RS-485 cable to the RS-485 communications port on the back of the 


Vacuum Valve Unit.


3 Connect the other end of the RS-485 cable to the RS-485 communications port on the right side 


of the Biomek 3000 back support.


NOTE If a Wash Unit and/or Latch Controller is also installed, connect them in series to the RS-485 port 


by connecting the RS-485 cable of one to the output port connector of the other. 


4 Install the terminator plug included with the Vacuum Valve Unit to the output port connector 


of the last device connected to the RS-485 port.


NOTE The terminator plug must be installed to the output port of the last device connected in the series.


5 Turn on power to the Biomek 3000 workstation.


NOTE After physically installing the Vacuum Valve Unit, it must be added in Hardware Setup (refer to 


CHAPTER 12, Adding and Removing Tools and Devices).
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Installing the Vacuum Filtration Manifold on the Deck


The vacuum filtration manifold consists of a base unit that is installed directly on the Biomek 3000 
deck and a collar. Various collars are available to support different applications and microplate 
types. No special hardware is required to position the manifold base on the Biomek 3000 deck; the 
manifold base is a labware type that may be placed on a standard labware holder.


NOTE Some manifold configurations also include a spacer plate.


NOTE Prior to each use, make sure the sealing surfaces of the vacuum manifold collar are clean and free of 


any chemical residue.


To install the vacuum filtration manifold on the Biomek 3000 deck:


NOTE The manifold collar may also be placed on the collar holder during a method using a Move Labware 


step, and the gripper tool can assemble the manifold as part of an automated method (refer to 


CHAPTER 6, Collar Holder).


1 Select a position which allows access to the vacuum supply.


NOTE Positions in the back row of the Biomek 3000 deck near the right side are recommended to allow 


vacuum tubing to be routed without interfering with the operation of the Biomek 3000 workstation.


2 Install a standard labware holder in the desired position if one is not already installed (refer to 


CHAPTER 6, Installing Labware Holders).


3 Place the vacuum manifold base in the selected labware holder with the vacuum tubing fitting 


facing the back of the instrument (Figure 10.1).


Figure 10.1  Vacuum Manifold Base


1. Vacuum Tubing Fitting


2. Vacuum Manifold Base
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4 If using a collection plate, insert and center the collection plate in the base.


NOTE If no collection plate is used, the filtrate is aspirated to an off-deck waste container.


CAUTION


Risk of contamination. Handle the filtration system collars carefully to avoid nicks 


and scratches that can affect the integrity of sealing surfaces.


5 Place the vacuum manifold collar on the vacuum manifold base by inserting the locating pins 


on the top of the base into the corresponding locating holes on the bottom of the collar 
(Figure 10.2).


Figure 10.2  Vacuum Manifold Installation (No Collection Plate)


1. Filter Plate


2. Manifold Cover


3. Manifold Base
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6 Place the filter plate on top of the collar (Figure 10.2).


NOTE After the manifold base has been physically installed on the Biomek 3000 deck, an SPE position 


must be added and the device association set to the Vacuum Valve in the Deck Editor (refer to the 


Biomek Software User’s Manual, Preparing and Managing the Deck).


Connecting Tubing for the Filtration System


Tubing connects the vacuum source and manifold to the Vacuum Valve Unit. Route all tubing so as 
not to interfere with any moving parts on the Biomek 3000 workstation.


To connect the tubing for the filtration system:


NOTE Cut all tubing to lengths appropriate for the laboratory setup to prevent kinks.


1 Position the Vacuum Valve Unit in an off-deck location as close as possible to the vacuum 


manifold base.


WARNING


Risk of personal injury or contamination. Do not allow incompatible or reactive 


chemicals to mix in the waste container. Observe cautionary procedures as 


defined by your Laboratory Safety Officer when using toxic, pathologic, or 


radioactive materials.


2 Place the waste container at an off-deck location below the Vacuum Valve Unit, if possible.


3 Attach one end of a piece of tubing to the vacuum source.


4 Connect the other end of the tubing to the fitting on the vacuum regulator opposite the 


adjustment knob (Figure 10.3).


NOTE Cut the tubing from the vacuum source to the vacuum regulator as short as possible.
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Figure 10.3  Vacuum Regulator 


5 Support the vacuum regulator so that it is not hanging from the tubing and not causing the 


tubing to kink.


6 Connect a piece of tubing from the fitting on the vacuum regulator opposite the regulator 


gauge to the waste container cap (Figure 10.3).


1. Vacuum Source Tubing


2. Regulator Guage


3. Adjustment Knob


4. Tube to Vacuum Unit
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Figure 10.4  Tube Routing for the Filtration System


7 Connect a piece of tubing from the other fitting on the waste bottle cap to the Vacuum fitting 


on the Vacuum Valve Unit (Figure 10.4).


CAUTION


Risk of equipment failure. Do not overtighten the vacuum tube fitting on the 


manifold base. The manifold base may crack under the extra stress.


8 Connect a piece of tubing from the Manifold fitting on the Vacuum Valve Unit to the fitting on 


the back of the vacuum manifold base (Figure 10.4).


NOTE Make the tubing from the Vacuum Valve Unit to the vacuum manifold base as short as possible 


for best results. 


1. Vacuum Manifold Base


2. Manifold Fitting


3. Vacuum Fitting


4. Vacuum Valve Unit


5. Vacuum Regulator


6. Waste Container


7. Tubing to Vacuum Source
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Adjusting the Vacuum Supply


After installing the manifold and properly connecting the tubing to the Vacuum Valve Unit and 
manifold, the vacuum sources needs to be adjusted to supply the appropriate vacuum.


To adjust the vacuum supply:


1 Leave the adjustment lever on the front of the Vacuum Valve Unit set to On.


2 Verify that the vacuum pump or vacuum supply valve is turned off.


3 Disconnect the tubing between the vacuum regulator and the waste container to release any 


vacuum in the line.


4 Reattach the tubing between the vacuum regulator and the waste container.


5 Using Manual Control in the Biomek Software, close the valve in the Vacuum Valve Unit (refer 


to Opening and Closing the Vacuum Valve).


6 Rotate the adjustment knob on the vacuum regulator fully clockwise to minimize the regulated 


vacuum.


7 Turn on the vacuum pump or vacuum supply valve.


8 Slowly turn the adjustment knob on the vacuum regulator counterclockwise to increase the 


vacuum. The gauge on the vacuum regulator indicates the total vacuum supplied.


9 Turn the adjustment knob counterclockwise until the gauge reads 5 in. Hg (16.9 kPa) less than 


the target vacuum. For example, if a target vacuum of 16 in. Hg (54.2 kPa) is desired, stop 
turning the adjustment knob when the gauge reads 11 in. Hg (37.3 kPa).


NOTE Make sure the gauge is lying horizontally with the dial facing up during adjustment. The reading 


may not be consistent if the gauge is tilted.


10 Allow the vacuum to equilibrate for approximately 2 minutes. The gauge slowly rises to the 


target vacuum.


11 If after allowing the vacuum to equilibrate, the target vacuum is still not reached, rotate the 


adjustment knob slowly by a small amount and allow the vacuum to equilibrate. Repeat as 
necessary until the target vacuum is reached.
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OR


If after allowing the vacuum to equilibrate, the target vacuum is exceeded, turn the adjustment 
knob clockwise so that the equilibrated vacuum is below the target vacuum. Disconnect the 
tubing between the vacuum regulator and waste container to relieve the vacuum in the line and 
reconnect the tubing. Repeat steps 8 to 11 as necessary until the target vacuum is reached.


Framing Instructions


Frame the vacuum manifold base using the position target on the labware holder according to the 
instructions in CHAPTER 13, Manually Framing Deck Positions on the Biomek 3000.


Using the Filtration System in a Method


Before using the filtration system in a method, the following must be completed:


 • a Vacuum Valve Unit added in Hardware Setup (refer to CHAPTER 12, Adding and Removing Tools 
and Devices).


 • an SPE position added in the Deck Editor and device association set to the Vacuum Valve Unit 
(refer to the Biomek Software User’s Manual, Preparing and Managing the Deck).


To use the filtration system in a method, control the Vacuum Valve Unit using a Device Action step 
(refer to the Biomek Software User’s Manual, Device Action Step).


Manually Controlling the Filtration System


To control the filtration system outside a method, use Advanced Manual Control for:


 • opening and closing the valve in the Vacuum Valve Unit.


 • performing a timed vacuum.


Opening and Closing the Vacuum Valve


The valve in the Vacuum Valve Unit may be open and closed to turn the vacuum supply on and off 
using Advanced Manual Control.


To open or close the vacuum valve on the filtration system:


1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure 10.5).
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Figure 10.5  Manual Control


2 Choose Advanced Controls.


3 Select Vacuum. Advanced Manual Control for the Vacuum Valve Unit appears (Figure 10.6).


Figure 10.6  Advanced Manual Control from Vacuum Valve Unit


4 From Command, choose Open to open the valve.


OR


Choose Close to close the valve.


5 Choose Go to execute the selected Command. The valve in the Vacuum Valve Unit is opened or 


closed.
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Performing a Timed Vacuum


A timed vacuum opens the valve to apply vacuum, leaves the valve open for a specified length of 
time, and closes the valve to stop the vacuum.


To perform a timed vacuum using Advanced Manual Control:


1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure 10.5).


Figure 10.7  Manual Control


2 Choose Advanced Controls.


3 Select Vacuum. Advanced Manual Control for the Vacuum Valve Unit appears (Figure 10.8).


Figure 10.8  Advanced Manual Control for Vacuum Valve Unit


4 From Command, choose Timed Vacuum.
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Figure 10.9  Advanced Manual Control for Vacuum Valve Unit


5 In for, enter the length of time to supply the vacuum in seconds.


6 Choose Go to execute the selected Command. A vacuum is supplied for the specified length of 


time.


Removing the Filtration System


CAUTION


Risk of contamination. Leave the vacuum source on long enough to sufficiently 


draw any waste liquid out of the tubing before turning it off. If too much liquid 


accumulates in the tubing, it may back up into the filtration system manifold, 


potentially contaminating samples.


The vacuum manifold base and collar can be removed from the Biomek 3000 deck to enable other 
labware to be used in those labware holders. Removing the vacuum manifold base involves 
disassembling the vacuum manifold and removing the tubing. Additionally, the Vacuum Valve Unit 
may also be disconnected from the Biomek 3000 workstation.


To remove the filtration system from the Biomek 3000 deck:


1 Turn off the vacuum supply.


2 Remove the tubing from the fitting on the back of the vacuum manifold base.


3 Remove the filter plate from the manifold collar.
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4 Carefully remove the manifold collar from the vacuum manifold base.


5 If a collection plate was used, remove it from the vacuum manifold base.


6 Remove the vacuum manifold base from the labware holder.


WARNING


Risk of equipment damage. Do not install or disconnect the Vacuum Valve Unit 


when the Biomek 3000 instrument is on. Turn off the instrument before installing 


or disconnecting the Vacuum Valve Unit.


7 Turn off power to the Biomek 3000 workstation.


8 If desired, disconnect the Vacuum Valve Unit from the Biomek 3000 workstation by removing 


the RS-485 cable from the RS-485 port on the right side of the back support of the Biomek 3000 
workstation.


NOTE If an Auto-Latching Tip Rack Holder or Wash System is also installed in series, remove the RS-485 


cable for the Vacuum Valve Unit from the series and reconnect the other devices to the RS-485 port 


on the Biomek 3000 instrument, if necessary. Make sure the terminator connector is plugged into the 


RS-485 output port of the last device connected in the series.


NOTE The Vacuum Valve Unit can remain connected to the Biomek 3000 workstation even when not in 


use without affecting the performance of the Biomek 3000 workstation or other devices. 


 Storing the Filtration System


Return the Vacuum Valve Unit, manifold base unit, collars, and tubing to their original packing 
materials and store in a dry, dust-free, environmentally-controlled area when not in use.


NOTE Refer to the manufacturer’s instructions for storing the vacuum pump or valve used to supply vacuum 


for the filtration system.


Preventive Maintenance


The filtration system requires minimal maintenance. Observe the following guidelines:
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WARNING


Risk of contamination. The Filtration System may be contaminated from method 


solutions. Follow the appropriate decontamination procedures outlined by your 


Laboratory Safety Officer.


 • Handle manifold collars with care to avoid nicks or scratches that may affect the vacuum seal.


 • Make sure the sealing surfaces of the manifold are clean and free of any chemical residue. If 
residue is present, the pieces may not seal properly.


 • Empty the waste container regularly to avoid overfilling.


 • Do not allow incompatible or reactive chemicals to mix in the waste container.


 • Make sure there are no kinks or obstructions in the tubing.


 • Periodically check the vacuum reading on the vacuum regulator gauge and adjust as needed 
(refer to Adjusting the Vacuum Supply).


Troubleshooting


Do not attempt to repair the filtration system without first contacting a Beckman Coulter Service 
Engineer.


Table 10.1  Troubleshooting Problems and Solutions


Problem Solution


The filtration system is not functioning correctly. Verify all RS-485 devices are properly connected to 


each other or Port 6 on the Biomek 3000 workstation 


and the terminator plug is in place on the last device 


in the series.


Make sure the manifold and vacuum source are 


properly connected to the Vacuum Valve Unit and 


the tubing is properly routed.


Make sure there are no kinks or obstructions in the 


tubing


Pinch valve in Vacuum Valve Unit does not open or 


close properly.


Replace tubing
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Bar Code Reader

Overview


The Bar Code Reader is an accessory for the Biomek 3000 workstation which reads bar codes on 
labware.


The bar code data can be used to track plates through processing and maintain sample histories 
using unique bar code identification (ID).


Bar Codes Supported


The Bar Code Reader supports the following bar code formats:


 • Code 39


 • Interleave 2 of 5


 • UPC-A


 • UPC-E


Installing the Bar Code Reader


The Bar Code Reader is used to read bar codes of various bar code formats positioned on labware. 
The Bar Code Reader is mounted on a bracket that is attached to the left or right side module of the 
Biomek 3000 workstation. A labware holder is installed in the front position of the side module 
adjacent to the Bar Code Reader. When a bar code needs to be read, the labware is positioned on the 
labware holder adjacent to the Bar Code Reader.


NOTE Refer to CHAPTER 6, Installing Labware Holders, for information on installing a labware holder.


Installing the Bar Code Reader includes:


 • Deck Positions for the Bar Code Reader


 • Mounting the Bar Code Reader


 • Aligning the Bar Code Reader
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Deck Positions for the Bar Code Reader


The Bar Code Reader can be installed to the left or right side of the Biomek 3000 instrument in the 
front. A side module must be installed on the side of the Bar Code Reader. A standard labware holder 
is placed in the side module position. The Bar Code Reader itself is attached to the outside of the side 
module with the laser aligned to read microplates positioned on the labware holder.


Figure 11.1  Deck Position for the Bar Code Reader on the Left Side 


Mounting the Bar Code Reader


The Bar Code Reader is mounted to the side module with a Bar Code Reader bracket.


NOTE After physically installing the Bar Code Reader, it must be placed on the deck in the Deck Editor (refer 


to the Biomek Software User’s Manual, Preparing and Managing the Deck).


To mount the Bar Code Reader:


1 Turn off the Biomek 3000 workstation and disconnect the power.


2 If necessary, install the side module on the side of the Biomek 3000 workstation the Bar Code 


Reader is to be installed (refer to CHAPTER 1, Installing Side Modules).


3 Attach the Bar Code Reader to the bracket using two (2) 1/4-20 x 0.75” socket head cap screws 


and a 3/16” Allen wrench (Figure 11.2).


1. Deck Positions for Bar Code Reader
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Figure 11.2  Mounting the Bar Code Reader Bracket to Side Module


4 Place two (2) 1/4-20 nuts onto the feet and screw them 1/3 of the way down from the top 


(Figure 11.2).


5 Attach the two feet to the bottom of the bracket until the nuts are fastened securely to the 


bracket (Figure 11.2).


6 Align the mounting holes on the bracket with the mounting holes on the front position of the 


side modules.


7 Fasten two (2) 1/4-20 x 0.75” socket head cap screws through the mounting holes on the bracket 


and side module using two (2) 1/4-20 nuts (Figure 11.2).


8 Make sure the bracket is level, then use a 7/16” open end wrench to tighten the two nuts.


9 Once the bracket is attached to the side module, lower the feet on the bracket until they are 


touching the bench or table top on which the Biomek 3000 workstation is installed.


NOTE To lower the feet, unscrew the feet themselves, not the nuts which retains the feet on the bracket.


10 Connect the RS-232 serial cable to the serial connection on the Bar Code Reader.


1. Socket Head Cap Screw (4)


2. Bar Code Reader


3. Nuts (3)


4. Feet (2)


5. Bracket


6. Side Module
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11 Attach the other end of the RS-232 serial cable to one of the serial connections on the Biomek 


controller host PC.


Aligning the Bar Code Reader


The Bar Code Reader needs to be adjusted such that the laser beam passes through the center of the 
bar code label on the microplate. Proper alignment of the Bar Code Reader provides for consistent 
and accurate reads.


The Bar Code Reader can be adjusted in two places:


 • two vertical alignment screws on the back of the bracket adjust the height of the Bar Code 
Reader.


 • two feet on the bottom of the bracket adjust the angle of the Bar Code Reader.


WARNING


Risk of personal injury. The Bar Code Reader’s laser beam is always on until it is 


initialized for the first time. Avoid direct exposure to the laser beam emitted by 


the Bar Code Reader. Never look directly into the laser beam, and never leave the 


laser on or unattended.


To align the Bar Code Reader:


1 Position a piece of labware labeled with a bar code on the labware holder adjacent to the Bar 


Code Reader.


NOTE The bar code should be placed in the same vertical and horizontal position for all labware used 


with the Bar Code Reader.


2 Visually verify that the red laser beam is scanning across the bar code. If not, the Bar Code 


Reader position needs to be adjusted.


NOTE The laser beam should pass over all vertical bars on the bar code label simultaneously. Correct 


and incorrect laser/label alignments are shown below (Figure 11.3). In the graphic, the top laser is 


aligned correctly, while the bottom laser is not.
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Figure 11.3  Bar Code Reader — Laser Beam Position Over Bar Code Label


3 Adjust the vertical alignment screws on the back of the bracket and the feet on the bottom of 


the bracket until the laser beam is correctly aligned on the bar code.


Applying Labels to Labware


NOTE Increasing the vertical height of the bars on the label is suggested to enhance the accuracy of the Bar 


Code Reader.


CAUTION


 If labware other than that specified in the Biomek Software “Labware Type 


Editor” is used, the Bar Code Reader may not be able to function appropriately and 


there will be an increase in errors for incomplete or no reads.


NOTE The Biomek 3000 labware holder has two posts that may interfere with the read. Make sure bar code 


labels are centered between the two posts. 


Figure 11.4  Bar Code Reader — Label Positioning on a Microplate


1. Correct Laser Alignment


2. Incorrect Laser Alignment
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Removing the Bar Code Reader


WARNING


Risk of personal injury. The Bar Code Reader is always on until it is initialized for 


the first time. Avoid direct exposure to the laser beam emitted by the Bar Code 


Reader. Never look directly into the laser beam, and never leave the laser on or 


unattended.


To remove the Bar Code Reader:


1 Power down the Biomek 3000 workstation before removing the Bar Code Reader.


2 Disconnect the serial cable from the back of the Biomek controller host PC.


3 Disconnect the power line of the split cable from the power supply. 


4 Detach the split cable from the cable extending from the back of the Bar Code Reader unit.


5 Remove the two (2) 1/4-20 x 0.75” socket head cap screws from the mounting holes on the 


bracket and side module.


6 Remove the Bar Code Reader from the Biomek 3000 workstation side module.


Storage


Return the Bar Code Reader to the original packing materials, and store in a dry, dust-free, 
environmentally controlled area.


NOTE It is desirable to allow the Bar Code Reader to air-dry before returning it to the original packing 


materials.


Troubleshooting


Do not attempt to repair the Bar Code Reader without first contacting a Beckman Coulter Service 
Engineer.
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Table 11.1  Troubleshooting the Bar Code Reader


If Then


The Bar Code Reader is not functioning correctly Make sure the power and communication cables are 


attached to the Bar Code Reader properly. 


Frequent bar code errors or misreads Check the bar code labels to make sure they are 


straight and unobstructed.


Realign the Bar Code Reader.
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CHAPTER 12


Configuring the Biomek 3000 in Hardware Setup

Overview


Hardware Setup tells the Biomek Software what devices and tools to expect on the instrument by 
providing a connection between the instrument and the software. This connection is established by 
installing, configuring, and removing devices in Hardware Setup.


After a device has been physically installed, the device is detected on the Biomek 3000 instrument 
and must be properly installed and configured in Hardware Setup. While a new device is normally 
installed and configured in Hardware Setup when the device is installed, it also may be necessary to 
install, configure, and remove other devices using Hardware Setup.


CAUTION


Changing the pod axis limits can lead to the instrument contacting the physical 


limits of the pod, resulting in equipment damage and/or hazardous waste spills. 


Do not make any changes to the pod axis limits in the Biomek Software “Hardware 


Setup” window without contacting your Beckman Coulter Representative. 


Hardware Setup is used for:


 • Configuring the Biomek 3000


 • Adding and Removing Tools and Devices


NOTE Any active devices that require RS-485 communication or other devices integrated on the deck 


of the Biomek 3000 workstation must also be added and configured in Hardware Setup. Refer to 


Adding and Removing Tools and Devices, or the specific device integration manual for instructions 


on configuring the device in Hardware Setup.


 • Configuring Tools


 • Configuring External Devices


Accessing Hardware Setup


Hardware Setup (Figure 12.1) is accessed from within the Biomek Software.


To access Hardware Setup:
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1 Choose Start > Programs > Beckman Coulter > Biomek Software. Biomek Software appears.


2 From the Instrument menu, choose Hardware Setup. Hardware Setup appears (Figure 12.1).


Figure 12.1  Hardware Setup for Biomek 3000 Workstation


Understanding the Options in Hardware Setup


An understanding of the options on the tool bar in Hardware Setup (Figure 12.1) is necessary to 
properly install, configure, and remove devices.


Table 12.1 lists and describes the tool bar options in Hardware Setup:


Table 12.1  Hardware Setup Options


Options Description


Reconnect Allows Hardware Setup to reexamine the devices present. Choose this option to determine 


what devices are present rather than closing and reopening Hardware Setup.


Home All 


Axes


Gives the Biomek 3000 workstation a point of reference from which to make subsequent 


moves. Home position is left, back of the Biomek 3000 workstation. 


NOTE The Biomek 3000 head assembly should be homed each time the Biomek 3000 


workstation is powered on. A Warning (Figure 12.2) appears. After confirming that the 


actions have been addressed properly, choose OK. Refer to CHAPTER 14, Homing all 


Axes of the Biomek 3000 Pod, for more information on homing all axes of the pods.


Add Device Installs a device.


Remove 


Device


Removes a device.


Accept Saves all changes to the instrument and closes Hardware Setup. Choose this option after 


the device has been installed and configured.


Cancel Closes Hardware Setup without saving the modifications to the instrument.
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CAUTION


Risk of equipment damage. Interchangeable tools left on the pod can crash into 


other items on the deck when homing the pod. Always ensure that no tools are 


loaded on the pod before homing.


Figure 12.2  Warning After Choosing Home All Axes


Configuring the Biomek 3000


The Biomek 3000 workstation is configured in Hardware Setup to relate information about the 
configuration of the instrument to the software and to specify the communications port to which 
it is connected.


CAUTION


When a change is made to the physical hardware setup, the change must also be 


reflected within Biomek Software using the “Hardware Setup” window (as well as 


the “Deck Editor”). Failure to do so can result in inaccurate liquid transfers or 


hardware crashes, resulting in equipment damage and/or hazardous spills.


To configure the Biomek 3000 workstation:


1 In Biomek Software, from the Instrument menu, choose Hardware Setup. Hardware Setup 


appears.


2 From Hardware Setup, select Biomek 3000 from the left pane. The configuration view appears 


in the right pane (Figure 12.1).


3 Make sure the serial number listed in Hardware Setup corresponds to the serial number on the 


Biomek 3000 workstation.


4 In Port, select the serial communications port on the Biomek controller host PC to which the 


Biomek 3000 workstation is connected.
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5 In the left pane of Hardware Setup, select Pod1 to display the Biomek 3000 pod configuration 


(Figure 12.3).


Figure 12.3  Hardware Setup Showing the Configuration View for a Biomek 3000 Pod


6 Change the Serial Number to correspond to the serial number on the Biomek 3000 head 


assembly.


7 Choose . The following Warning appears (Figure 12.4):


Figure 12.4  Warnings Must be Addressed Before Homing Process Begins


8 Choose OK after confirming that the Warning has been addressed appropriately.


NOTE An asterisk next to the pod indicates that the head has been modified since the instrument 


configuration file was loaded. 
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CAUTION


Do not make any changes to the axes limits without contacting a Beckman Coulter 


Service Engineer or Beckman Coulter Technical Support.


9 Configure the properties of the Biomek 3000 head assembly. Table 12.2 describes the pod 


properties and axes limits listed in Hardware Setup.


NOTE Most of the properties, including pod settings and axes limits, of a Biomek 3000 Pod are initially 


configured by a Beckman Coulter Service Engineer in Hardware Setup and should not be modified 


without specific instructions from a Beckman Coulter Service Engineer or Beckman Coulter Technical 


Support.


NOTE Some of the fields listed in Table 12.2 may be accessed by choosing Additional Pod Settings in 


Hardware Setup for the Biomek 3000 head assembly (Figure 12.3). 


NOTE The settings for a Biomek 3000 Pod can be saved, restored, and deleted (refer to Saving, 


Restoring, and Deleting Settings).


10 Calibrate the X- and Y-axes (refer to Calibrating the X- and Y-Axes Positions).


11 Add and configure all the desired tools and devices (refer to Adding and Removing Tools and 


Devices).


12 Choose Accept. Hardware Setup closes.


NOTE Accept must be chosen after the instrument has been configured to allow Hardware Setup to 


accept the configurations. However, other devices may be configured when the Biomek 3000 


workstation is configured, and Accept may be chosen after all devices have been configured.


NOTE An asterisk next to the device indicates the device has been modified since the instrument 


configuration was loaded.


Table 12.2  Biomek 3000 Pod Properties


Property Description


Additional Roving Height Margin above the default height for the pod as it moves over 


everything on the deck.


Additional Timeout Specifies a number of seconds to wait in addition to the normal time 


it takes to carry out a step before a timeout error occurs. Use when 


experiencing timeout problems without actual hardware problems.


Always move to max Z when 


roving


Check this field to move the pod to its maximum height during any 


move in the X- or Y-axis.
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Calibrating the X- and Y-Axes Positions


The drive cables of the Biomek 3000 workstation stretch and change over time. These changes in 
the drive cables can cause the movements estimated by Biomek Software to position the pod in a 
desired location to require slight corrections. As the Biomek 3000 workstation is used, these 
corrections are needed more frequently, increasing the time required to complete a method.


For this reason, it is recommended to calibrate the X- and Y-axes on a weekly basis. Calibrating the 
X- and Y-axes on a regular basis limits the frequency that corrections are required.


To perform a position calibration on the X- and Y-axes:


1 In Biomek Software, from the Instrument menu, choose Hardware Setup. Hardware Setup 


appears.


2 In the left pane of Hardware Setup, select Pod1 to display the Biomek 3000 pod configuration 


(Figure 12.3).


Last Validation Set by a Beckman Coulter Service Engineer, using the Set 


Validation button.


Maximum X, Y, Z, D The maximum position the pod may move to along the X-, Y-, Z-, and 


D-axes (relative to the Home position). Set by using the appropriate 


buttons under the X (cm), Y (cm), Z (cm), and D (µL) columns. 


Minimum X,Y, Z, D The minimum position the pod may move to along the X-, Y-, Z-, and 


D-axes (relative to the Home position). Set by using the appropriate 


buttons under the X (cm), Y (cm), Z (cm), and D (µL) columns. The D-


axis must be established when a head is changed, but do not change 


the other axes limits without contacting a Beckman Coulter Service 


Engineer.


Speed Limit Controls the speed for pod movement based on a percent of its 


maximum speed.


Table 12.2  Biomek 3000 Pod Properties


Property Description
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WARNING


Risk of personal injury. Keep clear of the instrument when a position calibration is 


in progress. The bridge and head move back and forth across the deck and could 


cause injury.


3 Choose Calibrate X&Y Axes to calibrate the X- and Y-axes of the Biomek 3000 workstation. An 


automatic calibration of the X- and Y-axes is performed.


NOTE The calibration takes approximately one to two minutes to complete. Wait for the calibration to 


finish before continuing with any other activities.


Saving, Restoring, and Deleting Settings


The axes limits and pod settings may be saved, restored, and deleted using the Save Settings, 
Restore Settings, and Delete Settings options in Hardware Setup. 


Saving Pod Settings


To save settings:


1 In Hardware Setup, select the Biomek 3000 Pod from the left pane to access the configuration 


area in the right pane.


NOTE The Biomek 3000 Pod is identified with a 3K.


2 Choose Save Settings. Save Configuration appears (Figure 12.5).


Figure 12.5  Save Configuration


3 In Name, enter a name for the settings.
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4 If desired, enter a Description of the configuration. 


5 Choose OK. The settings are saved.


Restoring Pod Settings


To load the saved settings:


1 In Hardware Setup, select the Biomek 3000 Pod from the left pane to access the configuration 


area in the right pane.


NOTE The Biomek 3000 Pod is identified with a 3K.


2 Choose Restore Settings. Load Settings appears (Figure 12.6).


Figure 12.6  Load Settings


3 Select the desired settings.


4 Choose OK. The following Confirm appears (Figure 12.7).


Figure 12.7  Confirmation to Reset Stored Configuration
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5 Choose Yes. The stored configuration is reset.


Deleting Pod Settings


To delete settings:


1 In Hardware Setup, select the Biomek 3000 Pod from the left pane to access the configuration 


area in the right pane.


NOTE The Biomek 3000 Pod is identified with a 3K.


2 Choose Delete Settings. Delete Settings appear (Figure 12.8).


Figure 12.8  Delete Settings


3 Select the desired settings to delete.


4 Choose OK. The following Confirm appears (Figure 12.9).


Figure 12.9  Confirmation to Delete Settings


5 Choose Yes. The stored configuration is deleted.

987833AE 12-9







Configuring the Biomek 3000 in Hardware Setup


Adding and Removing Tools and Devices  

Adding and Removing Tools and Devices


Any tools used on the Biomek 3000 head assembly; devices which use an RS-485 communications to 
the Biomek 3000 workstation, such as an Auto-Latch controller; stacker carousels; or external 
devices must be added in Hardware Setup. After physically installing the device on the deck, the 
device must be properly installed and configured in Hardware Setup.


Tools and devices are organized under four categories in Hardware Setup:


 • RS485 — all devices which use the RS-485 communications protocol for communication 
between the device and Biomek 3000 workstation. RS-485 devices are connected directly to the 
Biomek 3000 workstation.


NOTE RS485 devices must be added in Hardware Setup, but require no additional configuration.


 • Tools — interchangeable tools that may be installed on the Biomek 3000 head assembly to 
perform various functions.


 • External Devices — third-party devices integrated onto the deck of the Biomek 3000 
workstation. External devices are connected to and controlled using the Biomek controller host 
PC.


 • Stacker Carousels — stacker carousel integrated on the left or right side of the Biomek 3000 
instrument for additional labware and tip capacity.


NOTE Refer to APPENDIX B, Configuring the Stacker Carousel in Hardware Setup.


Adding Tools and Devices in Hardware Setup


All tools and devices must be added in Hardware Setup before using them in the Biomek Software. 


To add tools and devices to Hardware Setup:


1 In Hardware Setup, right-click the appropriate category heading for the tool or device to add: 


RS485, Tools, External Devices, or Stacker Carousels. 


2 Choose Add Device. A menu displaying all the tools or devices of that category appears.


3 Select the desired tool or device. The tool or device is added to the list of installed tools or 


devices in the appropriate category in the left pane.


OR


1 Choose  from the top of Hardware Setup. New Devices displays all tools and detected 


RS-485 and external devices (Figure 12.10).
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Figure 12.10  New Devices Displaying All Tools, RS-485 Devices, and External Devices


NOTE All the devices and tools not already installed in Hardware Setup, are available to add in New 


Devices. 


2 Select the desired tools and devices to add by selecting the check box to the left of the tool or 


device.


NOTE Right-click on an available device and choose Select All to select all of the available devices or 


Clear Selection to disregard the selection.


3 Choose Install. The tool(s) and devices are added to the list of installed tools or devices in the 


appropriate category in the left pane.


4 Configure the installed tool or device:


 • RS-485 devices require no additional configuration.


 • Refer to Configuring Tools, for information on configuring tools. 


 • Refer to Configuring External Devices, for information on configuring external devices.


 • Refer to APPENDIX B, Attaching Bar Code Reader to Shuttle, for information on configuring 
stacker carousels.


NOTE An asterisk next to a tool indicates the tool has been modified since the workspace was loaded.


A blue question mark before the installed tool indicates the device has not been fully configured.


Removing Tools and Devices in Hardware Setup


If a tool or device is no longer used with the Biomek 3000 workstation, it should be removed from 
Hardware Setup. A tool or device that has been removed from Hardware Setup may not be used in 
Biomek Software.


To remove a tool or device from Hardware Setup:
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1 Select the desired tool or device to remove.


2 Choose Remove Device.


OR


Right-click the tool or device and select Remove from the menu that appears. The tool or device 
is removed from Hardware Setup.


Configuring Tools


Tools that have been added in Hardware Setup must be configured appropriately.


Configuring tools for the Biomek 3000 workstation includes:


 • Configuring Pipetting Tools


 • Configuring Gripper Tools


 • Configuring Wash Tools


 • Configuring HDR Tools


Configuring Pipetting Tools


A variety of single-channel and multi-channel pipetting tools are available to perform liquid 
aspirate and dispense actions from a single well or eight wells simultaneously. Each tool is designed 
to optimize pipetting operations for specific volume ranges.


To configure a pipetting tool:


1 In Hardware Setup, select the desired pipetting tool to configure from the list of Tools in the left 


pane. The pipetting tool configuration appears in the right pane.
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Figure 12.11  Hardware Setup Configuration for a Pipetting Tool


2 In Tool Serial Number, enter the serial number on the tool.


3 In Tool Unload Z Offset, enter the distance in centimeters above the tool rack to position the 


tool when unloading it into the tool rack.


4 Tool Conversion Slope displays the conversion factor for the tool between microliters dispensed 


and centimeters of movement by the tool plunger in the D-axis (µL/cm). This value is used to 
determine how much of a D-axis motion is required to aspirate or dispense the desired volume.


NOTE The Tool Conversion Slope is configured by a Beckman Coulter Service Engineer in Hardware 


Setup and should not be modified without specific instructions from a Beckman Coulter Service 


Engineer or Beckman Coulter Technical Support.


5 Capacity displays the maximum total volume that the tool can aspirate or dispense. This volume 


includes the volume for any leading or trailing air gaps as well as the liquid volume.


NOTE The Capacity is configured by a Beckman Coulter Service Engineer in Hardware Setup and 


should not be modified without specific instructions from a Beckman Coulter Service Engineer or 


Beckman Coulter Technical Support.


6 In Tip Load Z Offset, enter the offset from the height at which tips are normally loaded. For a 


negative Tip Load Z Offset, the tool descends further and loads tips onto the mandrel(s) tighter.


7 In Tip Load Speed, enter the speed at which the Biomek 3000 head assembly moves in the Z-axis 


as a percentage of the maximum speed of the pod when loading tips to the tool.


8 In Tip Load Strength, enter the force at which the tool is pressed down to load the tips as a 


percentage of the maximum force allowed by the pod.
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9 In Tip Load Settling Time, enter the length of time required for tips to settle on the mandrels of 


the tool after loading.


10 In Tip Unload D Position, enter the position along the D-axis the pod returns to after unloading 


tips from the tool.


11 Choose Accept. Hardware Setup closes.


NOTE Accept must be chosen after the instrument has been configured to allow Hardware Setup to 


accept the configurations. However, other devices may be configured when the Biomek 3000 


workstation is configured, and Accept may be chosen after all devices have been configured.


Configuring Gripper Tools


The gripper tool is a specialized tool that, when loaded onto the Biomek 3000 head assembly, allows 
the Biomek 3000 workstation to grasp and move labware around the Biomek 3000 deck.


To configure the gripper tool:


1 In Hardware Setup, select the desired gripper tool to configure from the list of Tools in the left 


pane. The gripper tool configuration appears in the right pane.


Figure 12.12  Hardware Setup Configuration for a Gripper Tool


2 In Tool Serial Number, enter the serial number on the tool.


3 In Tool Unload Z Offset, enter the distance in centimeters above the tool rack to position the tool 


when unloading it into the tool rack.
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4 Frame the gripper tool and calibrate the sensor according to the procedure described in 


CHAPTER 13, Framing the Gripper Tool.


5 Choose Accept. Hardware Setup closes.


NOTE Accept must be chosen after the instrument has been configured to allow Hardware Setup to 


accept the configurations. However, other devices may be configured when the Biomek 3000 


workstation is configured, and Accept may be chosen after all devices have been configured.


Configuring Wash Tools


Wash tools, used in conjunction with a wash system, perform plate washing and bulk dispense 
operations. 


NOTE To use the wash tools, the Wash Unit and optional 6-port valve must also be added in Hardware Setup 


(refer to Adding and Removing Tools and Devices).


To configure a wash tool:


1 In Hardware Setup, select the desired wash tool to configure from the list of Tools in the left 


pane. The wash tool configuration appears in the right pane (Figure 12.13).


Figure 12.13  Hardware Setup Configuration for a Wash Tool


2 In Tool Serial Number, enter the serial number on the tool.


3 In Tool Unload Z Offset, enter the distance in centimeters above the tool rack to position the tool 


when unloading it into the tool rack.
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4 In Purge Volume, enter the volume in microliters (µL) of wash liquid to use to purge the wash 


tool and tubing.


5 In Purge Speed, enter the speed at which wash liquid is dispensed during a purge. The Purge 


Speed is in a non-linear scale ranging from 1 to 10.


6 In Backup Volume, enter the volume in microliters (µL) to aspirate with the dispense needles 


after dispensing as part of a bulk dispense or plate wash operation. When set properly, the 
Backup Volume prevents droplets from forming on the dispense needles during a bulk dispense 
or plate wash operation and eliminates leaking from the Wash tool.


NOTE For most applications, the default Backup Volume is sufficient. If droplets are still forming on the 


dispense needles of the Wash tool during bulk dispense or plate wash operations, increase the 


Backup Volume.


7 In Return Volume, enter the volume in microliters (µL) to aspirate with the dispense needles 


after dispensing as part of a purge operation. When set properly, the Return Volume prevents 
droplets from forming on dispense needles during a purge operation and eliminates leaking 
from the Wash tool.


NOTE For most applications, the default Return Volume is sufficient. If droplets are still forming on the 


dispense needles of the Wash tool during purge operations, increase the Return Volume.


8 Choose Accept. Hardware Setup closes.


NOTE Accept must be chosen after the instrument has been configured to allow Hardware Setup to 


accept the configurations. However, other devices may be configured when the Biomek 3000 


workstation is configured, and Accept may be chosen after all devices have been configured.


Configuring HDR Tools


HDR tools are used to perform high-density replication operations by liquid adhesion.


There are three types of HDR tools:


 • HDR96 — an HDR tool with a 96-pin plate installed.


 • HDR384 — an HDR tool with a 384-pin plate installed.


 • HDRFan — a fan placed on a tool rack used to dry pins during a pin washing procedure; the 
HDRFan may not be loaded onto the Biomek 3000 head assembly.


NOTE The HDR96 and HDR384 tools represent the same physical tool with different size pin plates installed.


To configure an HDR tool:
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1 In Hardware Setup, select the desired HDR tool to configure from the list of Tools in the left 


pane. The HDR tool configuration appears in the right pane (Figure 12.14).


Figure 12.14  Hardware Setup Configuration for an HDR Tool


2 In Tool Serial Number, enter the serial number on the tool.


3 In Tool Unload Z Offset, enter the distance in centimeters above the tool rack to position the tool 


when unloading it into the tool rack.


4 Choose Accept. Hardware Setup closes.


NOTE Accept must be chosen after the instrument has been configured to allow Hardware Setup to 


accept the configurations. However, other devices may be configured when the Biomek 3000 


workstation is configured, and Accept may be chosen after all devices have been configured.


Configuring External Devices


External devices integrated with the Biomek 3000 workstation are connected to the Biomek 
controller host PC through one of the serial communications ports on the PC. Hardware Setup needs 
to know to which port an external device is connected.


To configure an external device in Hardware Setup:


1 In Hardware Setup, select the desired external device to configure from the list of External 


Devices in the left pane. The external device configuration appears in the right pane 
(Figure 12.15).
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Figure 12.15  Hardware Setup for an External Device


2 In Communications Port, specify to which communications port the external device is 


connected.


3 Choose Accept. Hardware Setup closes.


NOTE Accept must be chosen after the instrument has been configured to allow Hardware Setup to 


accept the configurations. However, other devices may be configured when the Biomek 3000 


workstation is configured, and Accept may be chosen after all devices have been configured.
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CHAPTER 13


Framing the Biomek 3000

Overview


Framing is the procedure of teaching the Biomek Software the location of the labware positioners 
and devices positioned on the Biomek 3000 deck. The Biomek Software uses this framing 
information to move the head assembly and tools to the appropriate positions to perform liquid-
handling operations and manipulate labware. 


A Beckman Coulter Service Engineer frames the Biomek 3000 workstation during system 
installation. It may be necessary to repeat the framing if:


 • labware positioners or devices are added, moved, or removed from the deck.


 • the Biomek 3000 workstation is moved.


NOTE Whenever the deck is framed, the side module(s), any integrated devices, and the gripper tool 


must also be framed.


Framing deck positions is performed using the Biomek 3000 framing adaptor to visually align the 
head assembly to the alignment target on the labware positioner or the wells of a microplate. The 
gripper tool is also framed visually using the gripper tool to pick up the framing plate.


Framing the Biomek 3000 workstation includes:


NOTE When framing the Biomek 3000 deck, always frame a standard labware positioner first.


Framing the Biomek 3000 workstation includes:


 • Attaching the Manual Framing Tool


 • Manually Framing Deck Positions on the Biomek 3000


 • Framing the Gripper Tool


NOTE When framing the Biomek 3000 deck, always frame a standard labware positioner first.


Attaching the Manual Framing Tool


Manually framing the Biomek 3000 workstation requires the framing tool to be installed on the 
head assembly. The framing tool is a tool with a single probe used to precisely teach the Biomek 
Software the locations of all labware positioners on the deck.
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To attach the manual framing tool to the head assembly:


1 Push a tip onto the probe on the framing tool (Figure 13.1). 


NOTE Make sure the tip is not bent or damaged even slightly.


Figure 13.1  Installing the Framing Tool on the Head Assembly 


2 Press the tool release button on the head assembly and push the framing tool onto the plunger 


(Figure 13.1). 


NOTE Make sure that the arrow marked FRONT is pointing towards the front of the Biomek 3000 deck. 


3 Release the button when the framing tool is properly seated.


Manually Framing Deck Positions on the Biomek 3000


Manual Teach is a wizard-type interface that is used to manually frame deck positions on the Biomek 
3000 workstation. Using Manual Teach helps to ensure that the tips can access the wells without 
causing any damage to the tips, tools, or labware positioners.


To frame using Manual Teach:


1. Tool Release Button


2. Tip


3. Framing Tool


4. Plunger
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1 Choose Start > Programs > Beckman Coulter > Biomek to open the Biomek Software.


2 From the Instrument menu, choose Deck Editor. Deck Editor appears (Figure 13.2).


Figure 13.2  Deck Editor for Biomek 3000 Workstation


3 Open Position Properties for the desired deck position by double-clicking on the deck position. 


Position Properties appears (Figure 13.3).


Figure 13.3  Position Properties for a Biomek 3000 Labware Positioner


4 In Name, verify that the position is assigned a unique name. 


5 Choose Manual Teach. Biomek 3000 Manual Teaching opens with a Warning (Figure 13.4).


NOTE On the left side of Manual Teaching, a list of steps required to complete the teaching process is 


displayed. As the steps of Manual Teaching are accessed, the steps are highlighted on the left. 
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Figure 13.4  Biomek 3000 Manual Teaching (Warning)


6 Address the Warning appropriately and choose Next to continue. Biomek 3000 Manual Teaching 


displays Adapter.


NOTE The appearance of Adapter depends on the type of position being framed. If no framing adapter 


is required to frame the position, Figure 13.5 appears. If a framing adapter is required to frame the 


position, a figure similar to Figure 13.6 appears with instructions to use the adapter.


Figure 13.5  Manual Teaching if Framing Adapter is Not Required


Figure 13.6  Manual Teaching if Framing Adapter is Required


7 If necessary, place the framing adapter on the position as described.
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8 Choose Next to continue to the next screen. Biomek 3000 Manual Teaching displays Load Tool.


Figure 13.7  Loading Tool During Manual Teach


9 If not already installed, install the framing tool on the Biomek 3000 head assembly (refer to 


Attaching the Manual Framing Tool).


10 Manually load a tip onto the framing tool. Any tip type defined in the Tip Type Editor may be 


used.


NOTE If an alignment tip is bent or damaged even slightly, replace the tip before framing.


11 In Please manually load a tip of type, select the type of tip loaded on the framing tool.


12 Choose Next to continue to the next screen. Biomek 3000 Manual Teaching displays Select 


Target.


Figure 13.8  Selecting Target to Manual Teach Position


13 Select Line tip up against the position target to use the framing target on the labware positioner 


to frame.
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OR


Select Line tip up against a ... plate and select a plate type to use a piece of labware to frame.


NOTE If framing to a microplate, place a microplate of the selected type on the position to frame.


14 Choose Next to continue to the next screen. Biomek 3000 Manual Teaching displays Teach X,Y. 


 • refer to Framing to Position Target, if lining the tip against the position target.


 • refer to Framing to Microplate Wells, if lining the tip against a microplate.


Framing to Position Target


Most labware positioners for the Biomek 3000 have a target position in the back right corner. The 
target is a small circle, with a larger circle and guide lines to help align the tip to the smaller circle 
(Figure 13.9). When framing to the target position, the framing tool tip must be aligned to the 
center of the smaller circle in the middle.


Figure 13.9  Position Target on Labware Positioners


To frame to the target position on the labware positioner:


1 Leave Hysteresis compensation at the default setting of On. This compensates for any variance 


along the X-axis from the front of the bridge to the back of the bridge. The Biomek 3000 
workstation determines the head assembly’s position in the X-axis based on the position of the 
bridge at the back of the Biomek 3000 workstation (refer to CHAPTER 1, System Components, for 
more information on the bridge and head assembly).


2 To align the tips in the X- and Y-axes with the target position on top of the labware positioner, 


lower the framing tool tip in the Z-axis until it is approximately 1 mm above the top of the 
position. 


NOTE Since tip height is set in the next step in the Biomek 3000 Manual Teaching process, it is safe 


to move the head assembly to any height to make aligning the tips with the target position easier. 


1. Position Target — Align tip to 


small circle
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3 Visually verify the physical position of the tips in relation to the target position on top of the 


labware positioner. 


4 Adjust the position of the tip to align it with the target position by either:


 • Using the Graphic Alignment Tool


 • Using the Delta Value and Directional Buttons


Framing to Microplate Wells


Biomek 3000 positions can be framed to a microplate positioned on the labware positioner. When 
framing to a microplate, the framing tool tip must be aligned to the center of well A1; or the corner 
between wells A1, A2, B1, and B2.


To frame to a microplate:


1 Select Well Corner to align the tips to the corners, or junction, of four wells.


NOTE Well Corner is available only when framing to a deck position occupied by a piece of labware with 


square wells.


Figure 13.10  Framing to the Corner of Four Wells


OR


Select Well Center to align the tips to the center of the wells.
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Figure 13.11  Framing to the Center of a Well


2 To align the tips in the X- and Y-axes with the microplate placed on the labware positioner, 


lower the framing tool tip in the Z-axis until it is approximately 1 mm above the top of the 
microplate. 


NOTE Since tip height is set in the next step in the Biomek 3000 Manual Teaching process, it is safe 


to move the head assembly to any height to make aligning the tips with the target position easier. 


3 Visually verify the physical position of the tips in relation to the microplate well or corner. 


4 Adjust the position of the tip to align it with the microplate well or corner by either:


 • Using the Graphic Alignment Tool


 • Using the Delta Value and Directional Buttons


Using the Graphic Alignment Tool


The graphic alignment tool (Figure 13.2) is used to instruct the Biomek Software of the current 
position of the framing tool tip to the target position on the labware positioner or microplate. The 
Biomek Software uses the information it is given to move the head assembly so the framing tool tip 
is directly above the target position.


Figure 13.12  Manual Teaching the X- and Y-Axes 
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Graphic Alignment Tool


The graphic alignment tool is a visual representation of the tip (small circle) and the target position 
on the labware positioner. The small circle is moved until it represents the tip’s current physical 
location in relation to the target position on the labware positioner.


To use the graphic alignment tool:


1 Drag the center (small) circle until it represents the tip’s physical position in relation to the 


target position on the labware positioner or microplate.


NOTE The small circle represents the tip on the framing tool. The objective is to provide the software 


with a representation of the tip’s position in relation to the target position on the labware positioner 


or microplate. The software uses this graphical representation to know approximately how far in any 


direction the tips must move. 


2 Select Go. The pod moves in accordance with the position of the small circle in relation to the 


large circle. 


NOTE When the move is completed, the small circle resets itself to the center of the large circle. The 


values displayed in Total Moved from Start (cm) changes each time steps 1 and 2 are completed. 


If desired, the values in Total Moved from Start (cm) can be reset to zero by selecting Reset.


3 Visually verify the position of the tip on the framing tool in relation to the target position on 


the labware positioner or microplate. If the tips are still not accurately positioned above the 
target position on the labware positioner or microplate, repeat steps 1 and 2 until they are 
accurately positioned above the target position on the labware positioner or microplate. 


NOTE The tip may also be aligned with the position using the delta value and directional buttons (refer 


to Using the Delta Value and Directional Buttons).


4 Once the tip is aligned with the target position on the labware positioner or microplate, choose 


Next to continue. Biomek 3000 Manual Teaching displays Teach Z (refer to Framing the Z-Axis).


Using the Delta Value and Directional Buttons


The tip can be positioned manually using the delta values and directional buttons to align it with 
the target position on the labware positioner or microplate. Pressing one of the directional buttons 
moves the head assembly that direction by the distance specified in Delta. Position the tip above the 
target position on the labware positioner or microplate.
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Figure 13.13  Manual Teaching the X- and Y-Axes


To use the delta value and directional buttons to position the tip:


1 In Delta, select the magnitude of change applied to the tips each time a directional button is 


selected (Figure 13.13). 


NOTE The default Delta value is 0.05 cm. If the tips are a considerable distance from the desired 


location, increase the distance traveled by increasing the Delta value (maximum setting is 1.0 cm). 


If the tips are almost to the desired location, reduce the Delta value to fine tune the position 


(minimum setting is 0.005 cm).


2 Select the directional button representing the motion required to physically move the tip into 


position over the target position on the labware positioner or microplate (Figure 13.13).


NOTE Each time a directional button is selected, the pod and tips move the distance specified in Delta 


in the indicated direction.


NOTE The tips can be physically positioned over the wells of a microplate using:


 • the directional buttons in Manual Teach.


 • the directional keys on the keyboard.


 • the directional keys on the numeric keypad.


The directional buttons displayed in Manual Teach parallel the keys on the numeric keypad. More 


specifically, Fwd. correlates to the ‘1’ on the numeric keypad, while Down is found on the ‘2’, Left is 


found on the ‘4’, Right on ‘6’, Up on ‘8’, and Back on ‘9’.


1. Delta Value—The magnitude of change applied to the tips each time a directional 


button is selected.


2. Directional Buttons—The directional buttons move the head assembly by the amount 


shown in Delta with each press of a button.
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3 Visually verify the position of the tip on the framing tool in relation to the target position on 


the labware positioner or microplate. If the tip is still not accurately positioned above the target 
position on the labware positioner or microplate, repeat steps 1 and 2 until they are accurately 
positioned above the target position on the labware positioner or microplate.


NOTE The tip may also be aligned with the position using the graphic alignment tool (refer to Using the 


Graphic Alignment Tool).


4 Once the tip is aligned with the target position on the labware positioner or microplate, choose 


Next to continue. Biomek 3000 Manual Teaching displays Teach Z (refer to Framing the Z-Axis).


Framing the Z-Axis


After the X- and Y-axes are framed, the Z-axis must be framed to ensure aspirate and dispense 
operations are performed at the desired height. The final screen in Biomek 3000 Manual Teaching is 
for framing the Z-axis (Figure 13.14).


Figure 13.14  Manual Teaching (Teach Z)


1 In Delta, select the magnitude of change applied to the framing tool tip each time a directional 


button is selected (Figure 13.14).


NOTE The default Delta value is 0.05 cm. If the tip is a considerable distance above the position, 


increase the distance traveled by increasing the Delta value (maximum setting is 1.0 cm). If the tip 


is almost to the desired location, reduce the Delta value (minimum setting is 0.005 cm). 


NOTE Since the X- and Y-axes were framed previously, it is safe to move the pod in the X- and Y-axes if 


it makes framing the pod in the Z- axis easier. 
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2 Select the directional button representing the motion required to physically move the tip down 


until the tip just touches the top of the labware positioner or the bottom of the well.


NOTE Each time a directional button is selected, the pod and tips move the distance specified in Delta 


in the indicated direction.


NOTE The tip can be can physically positioned over the labware positioner using:


 • the directional buttons in Manual Teach.


 • the directional keys on the keyboard.


 • the directional keys on the numeric keypad.


The directional buttons displayed in Manual Teach parallel the keys on the numeric keypad. More 


specifically, Fwd. correlates to the ‘1’ on the numeric keypad, while Down is found on the ‘2’, Left 


is found on the ‘4’, Right on ‘6’, Up on ‘8’, and Back on ‘9’.


3 Once the framing tool tip is just touching the top of the labware positioner or the bottom of the 


well, select Finish. The pod moves up to its maximum height in the Z-axis, Manual Teaching 
closes, and Position Properties appears (Figure 13.3).


4 Choose OK to save the framing information and close Position Properties.


5 Repeat the procedure to frame additional deck positions using manual teach.


6 Choose Save to save framing information for all positions and close the Deck Editor 


(Figure 13.2).


NOTE Choosing Cancel loses all changes to the deck, including framing information, since the Deck 


Editor was opened.


7 After all positions have been framed, remove the framing tool by pressing the tool release 


button and carefully pulling the framing tool off the plunger.


Framing the Gripper Tool


Framing the gripper tool is necessary to ensure the gripper can accurately and precisely move to a 
deck position and properly space the gripper fingers to firmly grasp labware. The gripper tool is 
framed using the framing plate.
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A Beckman Coulter Service Engineer frames the gripper tool during system installation; however, 
it may be necessary to repeat the framing procedure if:


 • the gripper tool is installed for the first time.


 • the deck is framed.


 • the finger pads are replaced.


 • any other part of the gripper tool is replaced.


 • errors in labware handling, such as dropping lids or difficulty in placing labware, are observed.


 • extraordinary circumstances occur, such as accidentally bending a gripper.


Before framing the grippers, make sure:


 • instrument is homed (refer to CHAPTER 14, Homing all Axes of the Biomek 3000 Pod).


 • deck position is framed prior to framing the grippers to that location (refer to Manually Framing 
Deck Positions on the Biomek 3000).


To frame the grippers:


1 Choose Start > Programs > Beckman Coulter > Biomek to start the Biomek Software. 


2 From the Instrument menu, choose Hardware Setup. Hardware Setup appears. 


3 Under Tools in the left pane, choose the desired Gripper tool to frame. The configuration to 


frame the grippers appears on the right (Figure 13.15).


Figure 13.15  Hardware Setup for Gripper Tool


4 Choose Frame Gripper. Warning appears (Figure 13.16).

987833AE 13-13







Framing the Biomek 3000


Framing the Gripper Tool  

Figure 13.16  Warning to Make Sure Grippers are Ready for Framing


5 If necessary, manually load the gripper tool onto the head assembly using the same procedure 


for installing the framing tool (refer to Attaching the Manual Framing Tool).


NOTE Take care when manually loading the gripper tool not to bend any of the alignment or ID pins.


NOTE Make sure the FRONT label on the gripper tool points toward the front of the deck.


6 Address the Warning appropriately and choose OK to continue. Pick Position appears 


(Figure 13.17).


Figure 13.17  Pick Previously Framed Deck Position to Frame the Grippers


7 In Pick Position, select a previously framed deck position and frame the grippers to that 


location. 


8 Place the gripper framing plate on the deck position selected in Pick Position. Make sure that 


the FRONT arrow points towards the front of the deck (Figure 13.18).
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Figure 13.18  Gripper Framing Plate 


9 Choose OK. This moves the pod to that position and extends the grippers. Manual Control 


(Figure 13.19) and Frame Gripper (Figure 13.20) appear side by side.


NOTE The grippers are extended a little high and opened a little wide at the end of the move initiated 


by step 9.


Figure 13.19  Manual Control for Moving Grippers During Framing


NOTE Do not select Close; if Manual Control closes, the framing process must be completed again, 


beginning with step 1.


Figure 13.20  Moving Pod into Gripping Position


1. Front of Framing Plate
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10 Use Manual Control to move the grippers until the fingers are positioned just below the framing 


plate and the pads are touching the bottom and sides of the framing plate (Figure 13.21). If 
necessary, refer to CHAPTER 14, Manually Controlling the Biomek 3000 in Biomek Software, for 
instructions on moving the grippers in Manual Control.


NOTE Both front and rear grippers must touch the framing plate at the same time when squeezing, 


which usually necessitates a move along the Y-axis.


NOTE Assessing the position of the grippers in step 10 is a visual task.


Figure 13.21  Correct and Incorrect Gripper Framing Alignment


11 Once the gripper tool is properly aligned to the framing plate, choose OK in Frame Gripper 


(Figure 13.21). Frame Gripper and Manual Control close. The gripper tool is now framed.


12 Remove the framing plate from the deck position.


Calibrating the Gripper Sensor


The gripper tool can sense when it is holding labware and when it is empty. The sensor needs to be 
calibrated to detect labware.


NOTE Before calibrating the sensor, make sure the gripper tool has been properly framed (refer to Framing 


the Gripper Tool).


1. Incorrect Gripper Alignment—Bottom of gripper finger aligned to bottom 


of framing plate and just touching both sides.


2. Correct Gripper Alignment—Top of gripper finger aligned under framing 


plate.
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To calibrate the gripper sensor:


1 Choose Start > Programs > Beckman Coulter > Biomek to start the Biomek Software. 


2 From the Instrument menu, choose Hardware Setup. Hardware Setup appears. 


3 Under Tools in the left pane, choose the desired Gripper tool to frame. The configuration to 


frame the grippers appears on the right (Figure 13.22).


Figure 13.22  Hardware Setup for Gripper Tool


4 Choose Frame Gripper. Warning appears (Figure 13.23).


Figure 13.23  Warning to Make Sure Grippers are Ready for Framing


5 If necessary, manually load the gripper tool onto the head assembly using the same procedure 


for installing the framing tool (refer to Attaching the Manual Framing Tool).


NOTE Take care when manually loading the gripper tool not to bend any of the alignment or ID pins.


NOTE Make sure the FRONT label on the gripper tool points toward the front of the deck.


6 Address the Warning appropriately and choose OK to continue. Pick Position appears 


(Figure 13.24).
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Figure 13.24  Pick Previously framed Deck Position to Frame the Grippers


7 In Pick Position, select a previously framed deck position and frame the grippers to that 


location. 


8 Place the gripper framing plate on the deck position selected in Pick Position. Make sure that 


the FRONT arrow points towards the front of the deck (Figure 13.25).


Figure 13.25  Gripper Framing Plate


9 Choose OK. The head assembly moves to the selected position and picks up the framing plate. 


Confirm appears (Figure 13.26).


Figure 13.26  Confirm that the Framing Plate is Held by the Gripper


10 Choose Yes to confirm that the gripper is holding the framing plate. The grippers unsqueeze by 


one unit and Confirm appears again.


OR


Choose No if the gripper is no longer holding the framing plate.


1. Front of Framing Plate
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11 Repeat step 10 until the gripper drops the framing plate. The sensor is calibrated.


Testing Gripper Framing Accuracy


To make sure the grippers work properly, create and run a method at reduced speed (around 10%) 
to move a piece of labware from one framed deck position to another (refer to CHAPTER 12, 
Configuring the Biomek 3000). If problems occur, repeat the gripper framing process until the 
grippers are working correctly.
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CHAPTER 14


Manually Controlling the Biomek 3000
in Biomek Software

Overview


Manual Control and Advanced Manual Control are used to control:


 • Movement of the bridge, head assembly, and tools independently of a method.


 • Pod when teaching the deck, framing the grippers, and recovering from errors.


 • Auto-Latching Tip Rack Holders, Wash Unit and 6-port valve, and Vacuum Valve Unit.


NOTE Refer to the device chapters for information on manually controlling these devices in Advanced 


Manual Control.


The sections in this chapter include:


 • Using Manual Control


 • Using Advanced Manual Control with the Biomek 3000 Pod


Accessing Manual Control


To open Manual Control, choose Manual Control from the Instrument menu. An Information dialog 
appears briefly as the connection is made with the Biomek 3000 workstation, immediately followed 
by Manual Control (Figure 14.1).


NOTE Manual Control is available only when a method is not being executed. If a need for manual control 


is realized during a method run, stop the method using the Stop button on the tool bar before accessing 


Manual Control.
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Figure 14.1  Manual Control


Using Manual Control


Use Manual Control to:


 • Home all axes of the Biomek 3000 pod.


 • Move the pod to a deck position.


 • Stop the pod while it is moving.


 • View the firmware version.


 • Access Advanced Manual Control


Homing all Axes of the Biomek 3000 Pod


CAUTION


In Biomek Software, before clicking “OK” to home all axes, the following 


conditions must be met:


 • Make sure there is no liquid present in the tips.


 • Make sure there are no disposable tips loaded.


 • Make sure there is no tool currently loaded on the pod.


Failure to do so can cause the pod to crash into other items on the workstation, 


causing equipment damage and/or hazardous waste spills.


Home the Biomek 3000 pod each time the Biomek 3000 workstation is powered on. Homing the pod 
gives the Biomek 3000 workstation a point of reference from which to make subsequent moves. 
Home position for the Biomek 3000 pod is left, back.


NOTE When attempting to use the pod, error messages result until the pod is homed.


NOTE While it is necessary to home the pod after the Biomek 3000 workstation is powered on, it is not 


necessary to home the pods each time the Biomek controller host PC is turned on or the software is 


accessed.
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To home the pod:


1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure 14.1).


2 Choose . The following Warning appears (Figure 14.2).


Figure 14.2  Warnings Must Be Addressed Before Homing Process Begins


NOTE Choosing Home All Axes homes all of the axes for the Biomek 3000 pod.


3 Choose OK on each Warning and Information after confirming that the actions have been 


addressed appropriately.


Moving the Pod to a Specific Deck Position


Use Manual Control to easily move the pod to a specific deck position. Manual Control moves the pod 
to the top of the Z-axis, then centers it over the selected position.


To move a pod to a specific deck position:


1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure 14.1).


2 Click on the desired deck position on the Manual Control Deck Display (Figure 14.1). The Biomek 


3000 pod moves above the selected position.


Stopping a Pod


To stop a pod once a movement has started:


1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure 14.1).
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2 Choose . The Biomek 3000 pod stops its movement.


Viewing the Firmware Version


Get Version shows the current firmware version for the Biomek 3000 instrument and any installed 
devices.


To view the firmware version:


1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure 14.1).


2 Choose . The firmware version displays in an Information dialog similar to Figure 14.3.


Figure 14.3  Firmware Version Information


3 To close Information, choose OK.


Accessing Advanced Manual Control


To access Advanced Manual Control: 


1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure 14.1).


2 Choose .


3 Select a device from the menu. Advanced Manual Control for the selected device appears.
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Using Advanced Manual Control with the Biomek 3000 Pod


Use Advanced Manual Control for the Biomek 3000 Pod for:


 • Viewing the Current Position of the Biomek 3000 Pod


 • Moving the Biomek 3000 Head Assembly to a Safe Roving Height


 • Performing Relative Moves Using the Vector Builder


 • Performing Absolute Moves for the Biomek 3000 Pod


Figure 14.4  Overview Advanced Manual Control for a Biomek 3000 Pod


NOTE See Table 14.1 for further descriptions of fields.


Refer to specific subsections for instructional use.


1. Absolute Move—Builds a vector to an absolute 


coordinate from the current coordinate.


2. Move Z-Max—Moves pod to highest configured 


height.


3. Home Z, XY—Moves Z and then X and Y axes to 


home positions.


4. Home D—Moves D-axis to the home position.


5. Vector Builder—Builds a movement vector; 


controls the direction and distance the pod 


moves. These choices change the values in the 


Movement Vector displayed below.


6. Delta—Controls the amount of change applied 


to the Movement Vector when the Vector Builder 


is used.


7. D Units—Sets the D-axis units. Choose cm to set 


squeeze units and or ìL to set aspirate units.


8. Current Position—Displays the current position 


of the selected pod.


9. Movement Vector—Indicates the amount the 


pod moves when Go is selected.
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Viewing the Current Position of the Biomek 3000 Pod


The current position of a Biomek 3000 Pod is displayed as four coordinates. Each axis coordinate is 
the distance from the home position.


X-, Y-, and Z-axis coordinates are displayed in centimeters. The D-axis coordinate is displayed in 
either centimeters (cm) or microliters (µL). Refer to the description for D-axis Units in Table 14.1.


To view the current position of a pod:


1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure 14.1).


2 Choose Advanced Controls.


Table 14.1  Advanced Manual Control Selection Areas for the Biomek 3000 Pod


Area Description


Absolute Move Builds a vector to an absolute coordinate from the current coordinate.


Auto Clear When checked, each time Go is selected, the Movement Vector resets to the 0 vector 


(no movement).


NOTE Auto Clear is on by default.


Clear Sets movement vector entries to 0.


Current Position Current location of the pod (after the pod has been homed).


D Units Sets the D-axis units.


NOTE Choose cm to set squeeze units or µL to set aspirate units.


Delta Sets the magnitude of change the Vector Builder applies to the Movement Vector for 


each axis.


Home D Moves D-axis to home position.


Home Z, XY Moves Z- and then X- and Y-axes to home position.


Move Z-Max Moves the pod to highest configured height.


Movement Vector The amount of movement that occurs when Go is selected. Movement vectors are 


relative to the current position.


Speed Sets the speed of the pod, with 0 percent meaning use current speed.


Vector Builder Relative moves, which allow the pod to move from its current location to anywhere on 


the deck, are created using the Vector Builder. Each time a Vector Builder button is 


pressed, the Movement Vector is changed in the corresponding axis by the amount 


indicated in Delta. Up and Down move the pod in the Z-axis, Left and Right move the 


pod in the X-axis, and Back and Fwd move the pod in the Y-axis. Squeeze/Aspirate and 


UnSqueeze/Dispense move the head in the D-axis based upon the selection made in 


D Units.
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3 Select Pod1. Advanced Manual Control for the Biomek 3000 Pod appears (Figure 14.4). The 


current position is shown in Current Position.


4 Choose Close to close Advanced Manual Control.


5 Choose Exit to close Manual Control.


Moving the Biomek 3000 Head Assembly to a Safe Roving Height


Use Move Z-Max in Advanced Manual Control for the Biomek 3000 head assembly to move it to its 
highest configured height. This helps to avoid collisions when moving the head assembly around 
the deck manually.


1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure 14.1).


2 Choose Advanced Controls.


3 Select Pod1. Advanced Manual Control for the Biomek 3000 Pod appears (Figure 14.4).


4 Choose Move Z-Max. The Biomek 3000 moves to its maximum Z-axis height.


5 Choose Close to close Advanced Manual Control.


6 Choose Exit to close Manual Control.


Performing Relative Moves Using the Vector Builder


The use of Advanced Manual Control for the Biomek 3000 head assembly centers around the 
building and applying of movement vectors. A movement vector simply indicates the magnitude 
and direction of motion applied to the head assembly.


When the point of reference is at the front and center of the unit, positive and negative pod values 
are as follows:
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Relative moves allow the head assembly to move from its current location to anywhere on the deck. 
Relative moves are created in the Vector Builder using the Delta values, or the vector can be 
manually edited.


Relative moves are configured using a combination of the Delta values and Vector Builder. A Delta 
value is the amount of change in an axis that is applied to the Movement Vector when a button in 
the Vector Builder is pressed. For example, if the Delta value for X is 3, each time Right is clicked in 
the Vector Builder, 3 cm is added to the X-axis of the Movement Vector. 


NOTE The move does not occur until Go is selected in the Movement Vector area of Advanced Manual 


Control.


NOTE Use Auto Clear when the values in the Movement Vector fields must be reset to zero after the move 


is performed. Turn off Auto Clear to retain the values after the move has occurred. Choose Clear to set 


the values back to zero at any time.


To set values: Delta


1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure 14.1).


2 Choose Advanced Controls.


3 Select Pod1. Advanced Manual Control for the Biomek 3000 Pod appears (Figure 14.4).


4 Enter a value in X, Y, Z, and D to set the Delta value for each axis.


5 In D Units, select cm or µL.


6 Enter the desired X, Y, Z, and D values in Movement Vector. 


OR


 • Positive value X = right motion


 • Positive value Y = forward motion


 • Positive value Z = up motion


 • Positive value D = squeezing/aspirating 
motion


 • Negative value X = left motion


 • Negative value Y = back motion


 • Negative value Z = down motion


 • Negative value D = unsqueezing/dispensing 
motion
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Click the appropriate buttons in Vector Builder (Figure 14.5), until the desired values appear in 
Movement Vector (Figure 14.4). The X, Y, Z, or D value in Movement Vector increases by the Delta 


value.


NOTE Choose Clear to change the Movement Vector values to 0.


NOTE Minimum and maximum X, Y, Z, and D values displayed in Hardware Setup indicate how far the 


pod is able to move. These values are also displayed as a tool tip when hovering over the fields in 


Movement Vectors.


Figure 14.5  Vector Builder


NOTE Hold the button down to quickly add Delta value to the Movement Vector.


7 Enter a value in Speed to specify the percent of the pod’s maximum speed.


8 Choose Go. The pod moves from its current position to a new position by the values displayed 


in the Movement Vector. The new position is displayed in Current Position.


9 Choose Close to close Advanced Manual Control for the selected pod.


10 Choose Exit to close Manual Control.


Performing Absolute Moves for the Biomek 3000 Pod


Absolute Move allows the pod to move to a specific coordinate position in the workspace of the 
instrument. Use Absolute Move when the coordinates of the desired position are known.


NOTE When an Absolute Move is entered, the values displayed in Movement Vector reflect the relative 


move required to physically move the pod to the desired position. Make sure the physical location of the 


pod is not changed between the time the vector is built and the time the Go button is pressed.


1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure 14.1).


2 Choose Advanced Controls.
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3 Select Pod1. Advanced Manual Control for the Biomek 3000 Pod appears (Figure 14.4).


4 Choose Absolute Move. Absolute Move appears (Figure 14.6).


Figure 14.6  Enter Absolute Move Coordinates


5 Enter the X, Y, Z, and D values for the desired position.


NOTE Minimum and maximum X, Y, Z, and D values displayed in Hardware Setup indicate how far the 


pod is able to move. These values are also displayed as a tool tip when hovering over the fields in 


Movement Vectors.


6 Choose OK. The Movement Vector changes to reflect the necessary relative move.


7 Enter a value in Speed to specify the percent of the pod’s maximum speed to use for the move.


8 Choose Go. The pod moves from its current position to a specified absolute position. The new 


position is displayed in Current Position.


9 Choose Close to close Advanced Manual Control.


10 Choose Exit to close Manual Control.
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APPENDIX A


Specifications

System Specifications


Table A.1  System Specifications


Item Description


Environment Indoor use only


Power Requirements 100-240VAC, 50/60Hz


Dimensions 48.1 in. (W) x 19.5 in. (D) x 26.5 in. (H)


or 122.2 cm. (W) x 49.5 cm. (D) x 67.3 cm. (H)


Weight 80 lbs. (36.3 kg)


Ambient Operating Temperature 41-86°F (5-30°C)


Humidity Restrictions <85% (non-condensing) @ 30°C (86°F)


Altitude Restrictions up to 6562 ft. (2000m)


Installation Category Category II


Pollution Degree 2


Sound Pressure Level Maximum sound pressure: 82 dB


Maximum sound pressure at 1 meter: 75 dB


Communications to Host RS-232 port


Biomek Controller Host PC The following specifications are the minimum requirements needed for 


the IBM PC.


CPU: Pentium IV, 2 GHz


RAM: 512 MB


Hard Drive: 13.5 GB


CD ROM Drive: 24X


Monitor: 17", Super VGA, 1024 x 768, small fonts, 


w/256 (high) colors


Operating System: Windows XP with Service Pack 1a


Other Software: SQL Server Personal Edition
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APPENDIX B


Using a Stacker Carousel

Overview


The Stacker Carousel (Figure B.1) is an accessory to the Biomek 3000 workstation that provides 
expanded labware capacity, including microplates and tip boxes. The Stacker Carousel increases 
walk-away automation in genetic analysis and drug discovery applications.


The Stacker Carousel may be configured to hold different combinations of labware, and contains 
locations for four stacks. A shuttle is incorporated for transporting labware to and from the 
carousel.


NOTE For a more comprehensive description of the Stacker Carousel, its components, functionality, and 


operations, refer to the Stacker Carousel User’s Manual (Beckman Coulter PN 148598).


A Bar Code Reader may be mounted to the Stacker Carousel to scan any one of the four sides of a 
microplate.


NOTE For maximum scanning reliability, it is recommended that labels be applied to the narrow sides of the 


microplate. This label orientation accommodates scanning of skewed labels and requires less adjustment 


of the Bar Code Reader position.


The sections in this appendix include:


 • Integrating the Stacker Carousel


 • Integrating the Bar Code Reader


 • Configuring the Stacker Carousel in Hardware Setup


 • Framing the Stacker Carousel
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Figure B.1  Stacker Carousel


Integrating the Stacker Carousel


A Stacker Carousel may be installed in the back row on the right and/or left side of the Biomek 3000 
workstation.


NOTE There is a specific model of the Stacker Carousel for each side. A trained Beckman Coulter Field 


Service Engineer can convert a left-side Stacker Carousel to a right-side Stacker Carousel and vise-versa.


To accommodate the Stacker Carousel, the Biomek 3000 work area must be extended; refer to 
Table B.1 for the minimum width and depth requirements for the bench or table top.


Table B.1  Table Dimensions for Biomek 3000 and Stacker Carousels


Configuration Table Dimensions


Biomek 3000 with no Stacker Carousels 48.1 in. (W) x 19.5 in. (D)


122.2 cm. (W) x 49.5 cm. (D)


Biomek 3000 with one Stacker Carousel


(left or right side)


75.0 in. (W) x 30.0 in. (D)


191 cm. (W) x 76.2 cm (D)


Biomek 3000 with two Stacker Carousels


(left and right side)


102.0 in. (W) x 30.0 in. (D)


259 cm. (W) x 76.2 cm (D)
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A Stacker Carousel cannot be installed on the same side of the Biomek 3000 workstation as any of 
the following accessories:


 • Plate Reader.


 • Double Disposal Accessory. (refer to CHAPTER 1, Disposal Accessory).


 • DPC MicroMix Shaker (refer to APPENDIX C, DPC MicroMix Shaker).


NOTE A Side Module must be installed on the side of the Biomek 3000 workstation where the Stacker 


Carousel is to be installed. Refer to CHAPTER 1, Installing Side Modules, for information on installing Side 


Modules to the Biomek 3000 deck.


Integrating the Stacker Carousel into the system requires:


 • Positioning the Stacker Carousel on the Deck


 • Mounting the Stacker Carousel


 • Operating the Stacker Carousel


NOTE After physically integrating the Stacker Carousel, it must be added in Hardware Setup (refer to 


CHAPTER 12, Configuring the Biomek 3000 in Hardware Setup)and placed on the deck in the Deck Editor 


(refer to the Biomek Software User’s Manual, Preparing and Managing the Deck).


Positioning the Stacker Carousel on the Deck


The Stacker Carousel shuttle can be positioned in the back row on the left or right side of the 
Biomek 3000 deck, as shown in Figure B.2.


Figure B.2  Stacker Shuttle Positions


NOTE Do not pipette liquid into labware that is sitting on the Stacker Carousel shuttle.


Mounting the Stacker Carousel


Mounting the Stacker Carousel to the Biomek 3000 requires attaching an alignment bracket to the 
left or right side module. Then the Stacker Carousel is positioned and leveled.


1. Mount Stacker Carousel to one of these positions.
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Also included with the alignment bracket is the following mounting hardware:


 • 1/4-20 x 1” long stainless steel socket-head cap screws


 • 1/4” flat washers


 • 1/4” lock washers


 • Alignment bracket


 • 1/4-20 x 1” long stainless steel flat-head cap screws


Attaching Alignment Brackets


Attach the alignment bracket to prepare for positioning and leveling the Stacker Carousel as 
follows:


1 Choose the right or left side of the Biomek 3000 workstation on which the Stacker Carousel will 


be located.


NOTE Graphics in this section depict integration of the Stacker Carousel on the right side of the Biomek 


3000 workstation.


2 Remove the mounting plate and spill tray from the side module on the chosen side.


3 Line the rear slot of the Stacker Carousel alignment bracket up with the rear-most attachment 


hole (bottom hole) on the Side Module (Figure B.3).

987833AEB-4







Using a Stacker Carousel


Integrating the Stacker Carousel  B

Figure B.3  Installing the Alignment Bracket


4 Insert the socket head cap screw through the bottom Side Module mounting hole and 


alignment bracket slot (Figure B.3).


5 Place the washer, lock washer, and nut onto the socket head cap screw as shown in Figure B.3 


and tighten the nut until finger-tight.


6 Verify that alignment bracket is flush with Biomek Side Module side surface (Figure B.3).


7 Using the 3/16” Allen wrench, tighten the cap screw to secure the alignment bracket to the side 


module.


8 Replace the spill tray and mounting plate in the side module. Ensure that the mounting plate is 


even with the Side Module top surface.


1. Remove and replace mounting plate and spill 


tray from Side


2. Socket head cap screw


3. Side module mounting hole (bottom hole)


4. Washer


5. Lock Washer


6. Nut


7. Alignment Bracket


8. Side Module Side Surface
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Attaching the Stacker Carousel


To mount the Stacker Carousel on the alignment bracket:


Lift the Stacker Carousel Base Unit by the Carousel arms and place it onto the alignment bracket 
(Figure B.4). The alignment pins should fit into corresponding holes in the base of the Stacker 
Carousel.


Figure B.4  Placing Stacker Carousel Base onto Alignment Bracket


Leveling the Stacker Carousel


To level the Stacker Carousel relative to the Biomek work surface, complete the following steps:


1 Remove any labware holders on the Biomek work surface prior to leveling the Stacker Carousel 


(refer to CHAPTER 6, Setting Up the Biomek 3000 Worksurface). 


2 Remove the four (4) vinyl caps covering the foot leveling adjustment screw heads (Figure B.5). 


1. Foot


2. Stacker Carousel Base Unit (underside view)


3. Alignment Bracket
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Figure B.5  Accessing the Leveling Feet


3 Using the 5/16” Allen wrench, gently turn the leveling feet counter-clockwise until feet stop 


turning. This adjustment lowers the Stacker Carousel Base Unit.


4 Adjust the leveling feet screws five turns clockwise as a starting point for leveling the Stacker 


Carousel Base Unit. 


5 Place a bubble level in the center of the Biomek Side Module on the side of the Stacker Carousel 


(Figure B.6). Note the level reading. 


NOTE It is preferred that the Biomek workstation bubble be within (or touching) the outermost ring of 


the bubble level.


1. Vinyl Cap


2. Leveling Feet
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Figure B.6  Leveling the Stacker Carousel with the Biomek 3000


6 Move the bubble level to the center of the Stacker Carousel Shuttle (Figure B.6). Bubble should 


fall within the inner circle of level.


7 Adjust Stacker Carousel leveling feet if necessary to achieve the desired level reading. For 


example, if bubble in level is too far back, adjust leveling feet screws 1 and 2 (Figure B.7). If 
bubble in level is too far to the right, adjust leveling feet screws 1 and 3.


1. Shuttle


2. Side Module (right side)


3. Bubble Levels
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Figure B.7  Leveling Feet Location


8 Recheck the level reading on the Biomek right Side Module (or left Side Module, if appropriate), 


and then move the bubble level to the Stacker Carousel Shuttle fixture to recheck the level. 
Bubble should be within (or touching) the innermost circle of level.


9 Once the Stacker Carousel leveling is complete, replace the four (4) vinyl caps covering the 


leveling feet screws (Figure B.5).


Connecting the Stacker Carousel


Once physically integrated with the Biomek 3000 workstation, the Stacker Carousel must be 
connected to the Biomek host controller PC and a power source.


To connect the Stacker Carousel to the host PC and power:


1. Leveling Foot 2


2. Leveling Foot 1


3. Shuttle Rail


4. Shuttle Mounting Screws


5. Shuttle Fixture (safe position)


6. Leveling Foot 3


7. Stacker Carousel Base Unit


8. Leveling Foot 4
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CAUTION


Before turning the Stacker Carousel on, place the Stacker Carousel in a location 


where no obstacles interfere with the carousel's rotation.


WARNING


Risk of equipment damage. Laboratory site voltage/frequency must match the 


voltage/frequency of the instrument. Make sure that the laboratory site voltage/


frequency matches the voltage/frequency that was ordered for the instrument.


1 Make sure the main power switch on the Stacker Carousel is in the Off position.


2 Firmly connect the power cord to the power input port on the back of the Stacker Carousel Base 


Unit.


3 Plug the other (3-pronged) end into a standard 110 to 220 VAC outlet.


4 Attach the RS-232 serial cable in appropriate Stacker Carousel port.


5 Connect the other end of the RS-232 serial cable to one of the serial ports on the Biomek host 


controller PC.


6 Turn the main power switch to the On position. Wait for the unit to initialize.


NOTE When power is applied to the system, the Stacker Carousel initializes and completes the home 


sequence automatically. Make sure there are no obstacles that may impede the movement of the 


Stacker Carousel.


Operating the Stacker Carousel


To operate the Stacker Carousel, refer to the Stacker Carousel User’s Manual, supplied with the 
Stacker Carousel.

987833AEB-10







Using a Stacker Carousel


Integrating the Bar Code Reader  B

To use the Stacker Carousel with the Biomek 3000 workstation in a Biomek method, refer to the 
Biomek Software User’s Manual, Using the Stacker Carousel Step Palette.


NOTE The Stacker Carousel must be added and the stacks configured in Hardware Setup to use it in a 


Biomek method (refer to Configuring the Stacker Carousel in Hardware Setup).


NOTE Do not pipette liquid into labware that is on the Stacker Carousel shuttle.


NOTE The Stacker Carousel shuttle must be framed. Refer to Framing the Stacker Carousel, for more 


information on framing the Stacker Carousel.


Preventive Maintenance and Troubleshooting


Refer to the Stacker Carousel User’s Manual for information on preventive maintenance and 
troubleshooting.


Integrating the Bar Code Reader


A Bar Code Reader may be mounted to the Stacker Carousel to scan any one of the four sides of a 
microplate.


NOTE For maximum scanning reliability, it is recommended that labels be applied to the narrow sides of the 


microplate. This label orientation accommodates scanning of skewed labels and requires less adjustment 


of the Bar Code Reader position.


WARNING


CLASS II LASER PRODUCT


THIS PRODUCT CONFORMS TO APPLICABLE REQUIREMENTS OF 21 CFR 1040 AT 


THE DATE OF MANUFACTURE.


Integrating the Bar Code Reader requires:


 • Attaching Bar Code Reader Bracket


 • Attaching Bar Code Reader to Shuttle


 • Positioning Bar Code Reader


 • Applying Power to the Bar Code Reader


 • Aligning the Laser Beam


Attaching Bar Code Reader Bracket


Attach the Bar Code Reader mounting bracket to the Bar Code Reader as follows:


1 Turn off the Stacker Carousel power switch.
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2 Using a Phillips head screwdriver, fasten the Bar Code Reader (Microscan MS710) to the bracket 


using two M4 x 6 flat head screws (Figure B.8).


Figure B.8  Bar Code Reader Bracket


Attaching Bar Code Reader to Shuttle


Attach the Bar Code Reader to the Stacker Carousel shuttle as follows:


1 Remove the mount access cover (Figure B.9) and store in a safe place.


1. Bar Code Reader


2. M4 x 6 Flat


3. Bar Code Reader Mount


4. Alignment Bracket Adjustment Screws


5. Bar Code Reader Cable Lamp
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Figure B.9  Bar Code Reader Shuttle Mount Access Cover Removed


2 Screw mount standoffs onto shuttle arm assembly mount points inside shuttle mount access 


(Figure B.10).


3 Using the fasteners, attach mount base to standoffs.


Figure B.10  Mounting Bracket Attachment


4 Attach Bar Code Reader bracket assembly to Bar Code Reader mount base (Figure B.11).


1. Bar Code Reader Shuttle Mount Access


2. Shuttle Mount Access Cover


1. Fasteners


2. Mount Base


3. Mount Standoffs
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Figure B.11  Mounting the Bar Code Reader 


Positioning Bar Code Reader


The Stacker Carousel Bar Code Reader can be mounted to scan any one of the four sides of a 
microplate.


NOTE For maximum scanning reliability, it is recommended that labels be applied to the narrow sides of the 


microplate. This label orientation accommodates scanning of skewed labels and requires less adjustment 


of the Bar Code Reader position.


Position the bracket so the highest edge is parallel with and away from the microplate side to be 
scanned (Figure B.12 through Figure B.22).


1. Bar Code Reader Laser Beam


2. Bar Code Reader Mount Base


3. Bar Code Reader Bracket Assembly
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Figure B.12  Bar Code Reader in Narrow Side Scanning Position


Figure B.13  Bar Code Reader in Narrow Side Scanning Position 


1. Laser Beam


1. Laser Beam
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Figure B.14  Bar Code Reader in Wide Right Side Scanning Position


Figure B.15  Bar Code Reader in Wide Right Side Scanning Position (Bottom View)


1. Laser Beam


1. Laser Beam
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Figure B.16  Bar Code Reader in Rear Narrow Side Scanning Position


Figure B.17  Bar Code Reader in Rear Narrow Side Scanning Position (Bottom View)


1. Laser Beam


1. Laser Beam
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Figure B.18  Bar Code Reader in Wide Left Side Scanning Position


Figure B.19  Bar Code Reader in Wide Left Side Scanning Position (Bottom View) 


1. Laser Beam


1. Laser Beam
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Figure B.20  Bar Code Reader in Front Narrow Side Scanning Position


Figure B.21  Bar Code Reader in Front Narrow Side Scanning Position (Bottom View)


1. Laser Beam


1. Laser Beam
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Figure B.22  Bar Code Reader Attachment Bracket


Applying Power to the Bar Code Reader


WARNING


Risk of equipment damage. Laboratory site voltage/frequency must match the 


voltage/frequency of the instrument. Make sure that the laboratory site voltage/


frequency matches the voltage/frequency that was ordered for the instrument.


WARNING


Risk of injury or equipment damage. Do not attempt to remove or replace covers 


while the unit is powered on. Disconnect power before removing or replacing a 


cover.


Apply power to the Bar Code Reader as follows:


1 Secure the MS710 power cable to the rear panel of the Stacker Carousel. 


NOTE Make sure the cable is connected to the port marked BCR and the cable routing does not interfere 


with the operation of the Stacker Carousel.


1. Bar Code Reader


2. Bar Code Reader Laser Beam


3. Fastener Collars


4. Bracket


5. Bracket Fasteners
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2 Turn on the Stacker Carousel power switch.


Aligning the Laser Beam


WARNING


Risk of personal injury. The Bar Code Reader is always on until it is initialized for 


the first time. Avoid direct exposure to the laser beam emitted by the Bar Code 


Reader. Never look directly into the laser beam, and never leave the laser on or 


unattended.


To align the laser beam correctly:


1 Verify that the red laser beam is scanning down across the path of the shuttle. If the laser beam 


is not directed downward toward the shuttle, turn off the Stacker Carousel power switch.


2 Review Positioning Bar Code Reader, before correcting the orientation of the MS710.


3 Visually check to make sure the red laser beam is scanning down across the path of the shuttle. 


If the laser beam is not directed downward toward the shuttle, turn off the Stacker Carousel 
power switch, and complete step 2 again. If the laser beam is scanning down across the path of 
the shuttle, continue to step 4.


4 Make sure the laser scans down through the appropriate tunnel opening. For reading labels on 


the narrow side of the microplate, the laser should scan down through one of two slots in the 
top of the shuttle tunnel. For reading labels on the wide side of the microplate, the laser should 
scan down through one of the two slots in the side of the shuttle tunnel.


5 If the position of the MS710 needs to be adjusted; loosen the screw/washer assemblies that 


attach the Bar Code Reader bracket (Figure B.22) to the shuttle tunnel, adjust the tilt of the Bar 
Code Reader until it is aimed properly, then tighten the screw/washer assemblies.


6 To verity correct laser alignment, use the pendant to move the shuttle with the labeled 


microplate through the laser beam. The laser beam should pass over all vertical bars on the bar 
code label simultaneously.


NOTE Correct and incorrect laser/label alignments are shown in (Figure B.23).
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Figure B.23  Bar Code Reader — Laser Beam Position Over Bar Code Label


7 Using a Phillips head screwdriver, loosen laser alignment adjustment screws to adjust laser 


alignment as necessary (Figure B.24). Retighten screws when adjustment is complete.


Figure B.24  Adjust Laser Alignment as Necessary


NOTE The Bar Code Reader is pre-configured to read a variety of bar codes.


CAUTION


 If labware other than that specified in the Biomek Software “Labware Type 


Editor” is used, the Bar Code Reader may not be able to function appropriately and 


there will be an increase in errors for incomplete or no reads.


NOTE Increasing the vertical height of the bars on the label is suggested to enhance the accuracy of the 


Bar Code Reader.


1. Correct Laser Alignment


2. Incorrect Laser Alignment


1. Laser Beam


2. Laser Alignment Adjustment Screws
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Figure B.25  Label Positioning on Microplate


Configuring the Stacker Carousel in Hardware Setup


Use Hardware Setup to install, configure, and remove Stacker Carousels. Refer to the Biomek 3000 
Laboratory Automation Workstation User’s Manual, Chapter 12, Configuring the Biomek 3000 in 
Hardware Setup, for more information on Hardware Setup.


Hardware Setup is accessed from within the Biomek Software. 


Installing Stacker Carousels


To install Stacker Carousels:


1 Choose Start > Programs > Beckman Coulter > Biomek Software. Biomek Software appears.


2 From the Instrument menu, choose Hardware Setup. Hardware Setup appears.


3 Choose Add Device > Stacker Carousel. New Devices appears (Figure B.26).


1. Narrow Side


2. 0.03 + 0.02 in.


3. 0.56 + 0.25 in.


4. 1.45 + 0.25 in.


5. 0.03 + 0.02 in.


6. Wide Side
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Figure B.26  New Devices


4 Check Stacker Carousel and choose Install. The device is displayed under Stacker Carousels in 


the left pane.


NOTE The first Stacker Carousel added to the workstation is named Stacker1, the second is named 


Stacker2, and so forth.


OR


Right-click Stacker Carousel and choose Add Device > Stacker Carousel. The device is displayed 
under Stacker Carousels in the left pane (Figure B.27).


Figure B.27  Adding Stacker Carousel in Hardware Setup


Configuring Stacker Carousels


To configure Stacker Carousels:
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1 In Hardware Setup, select the desired stacker under Stacker Carousels in the left pane of 


Hardware Setup and the configuration view appears in the right pane (Figure B.28).


Figure B.28  Hardware Setup Showing the Configuration View for a Stacker Carousel


2 Enter the correct Serial Number to correspond to the serial number on the Stacker Carousel.


3 Choose the appropriate Port.


4 Check This device has a Bar Code Reader when a Bar Code Reader has been attached to the 


Stacker Carousel.


5 Choose the appropriate stacker type for each stacker on the carousel.


NOTE Up to four stackers may be attached to the Stacker Carousel. Stackers are identified on the 


Stacker Carousel as A, B, C, or D. Make sure the correct stacker type is selected for each stacker on 


the carousel. Stacker types may be Stacker 10, Stacker 20, or Stacker HD.


6 Choose Accept. Hardware Setup closes.


NOTE Accept must be chosen after the Stacker Carousel has been configured to allow Hardware Setup to 


accept the configuration.


Removing Stacker Carousels


To remove Stacker Carousels:
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1 In Hardware Setup, right-click the desired device under Stacker Carousels.


2 Choose Remove Device. The device is removed from the installed stackers under Stacker 


Carousels in the left pane.


OR


1 Select the desired stacker under Stacker Carousel.


2 Choose Remove Device from the top of Hardware Setup. The device is removed the installed 


devices under Stacker Carousels in the left pane.


Framing the Stacker Carousel


The Stacker Carousel shuttle is framed in the same manner as other Biomek 3000 labware 
positioners using the left-most position target in Manual Teach. 


To frame the Stacker Carousel shuttle:


1 Move the shuttle to the end of the rail closest to the Biomek 3000 deck.


2 Frame the shuttle position according to the instructions in CHAPTER 13, Framing the Biomek 


3000, using the left-most target position on the shuttle.
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DPC MicroMix Shaker

Overview


The DPC MicroMix 5 Shaker is a microplate shaker that may be integrated on the left or right side 
of the Biomek 3000 instrument.


This integration allows the DPC MicroMix 5 Shaker to be used with the Biomek 3000 workstation. 
Methods created in the Biomek Software for the Biomek 3000 workstation can control the MicroMix 
5 Shaker directly through a Device Action step (refer to the Biomek Software User’s Manual, Device 
Action Step).


The information in this chapter includes:


 • Installing the DPC MicroMix 5 Shaker


 • Framing the DPC MicroMix 5 Shaker on the Biomek 3000


 • Manually Controlling the DPC MicroMix 5 Shaker


 • Removing the DPC MicroMix 5 Shaker


 • Storing the DPC MicroMix 5 Shaker


 • Preventive Maintenance and Troubleshooting


NOTE This chapter should be used in conjunction with the MicroMix 5 Shaker User’s Manual, and Biomek 


Software User’s Manual.


Installing the DPC MicroMix 5 Shaker


To integrate the DPC MicroMix 5 Shaker with the Biomek 3000 workstation, specialized hardware 
must be installed. Using the specialized hardware, the DPC MicroMix Shaker is installed to either 
the left or right side of the Biomek 3000 workstation.


NOTE A Beckman Coulter Service Engineer integrates the DPC MicroMix 5 Shaker with the specialized 


hardware to the Biomek 3000 workstation.
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When the MicroMix 5 Shaker is attached to the Biomek 3000 workstation, additional labware 
positions are created (refer to Labware Positions for MicroMix 5 Shaker).


NOTE After physically integrating the MicroMix Shaker, it must be added in Hardware Setup (refer to 


CHAPTER 12, Configuring the Biomek 3000 in Hardware Setup and placed on the deck in the Deck Editor 


(refer to the Biomek Software User’s Manual, Preparing and Managing the Deck).


Specialized Hardware


The following specialized hardware is designed for integration of the MicroMix 5 Shaker with the 
Biomek 3000 workstation (Figure C.1):


 • Labware holder mount — fits on top of the shaker to allow labware holders to be attached 
(Figure C.1).


 • Labware holders — hold labware on the shaker (Figure C.1).


NOTE Two labware holders are supplied that fit onto the two locations on the labware holder mount 


nearest the Biomek 3000 workstation. 


NOTE O-rings are supplied on the labware holders. After time, they may need to be replaced. The 


dimensions are 0.1875” inner diameter; 0.3125” outer diameter; and 0.0625” thickness.


 • MicroMix 5 base plate — positions the shaker so that the labware positions are accessible to the 
Biomek 3000 workstation (Figure C.1). 


NOTE The base plate is attached to either the left or right side of the Biomek 3000 workstation using a 


set of holes marked “L” or “R”.


NOTE The shaker is leveled using the two leveling feet on the side of the base plate. These feet must 


be readjusted if the shaker is removed.


 • Biomek 3000 standoffs — allow the Biomek 3000 workstation to be raised because the MicroMix 
5 is taller (Figure C.1).
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Figure C.1  Specialized hardware for DPC MicroMix 5 Shaker Integration Specialized Hardware for DPC 


MicroMix 5 Shaker Integration for the Biomek 3000 Workstation


Labware Positions for MicroMix 5 Shaker


When a MicroMix 5 Shaker is added to the deck in the Biomek Software using the Deck Editor, two 
labware positions are created.


1. MicroMix 5 Base Plate


2. DPC MicroMix 5 Shaker


3. Biomek 3000 Standoff


4. Labware Holders


5. Labware Holder Mount


6. Leveling Feet
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Figure C.2  Adding MicroMix Shaker to Deck Editor


NOTE Whenever the Base Module of the Biomek 3000 workstation is realigned, the offsets for the labware 


holders should be checked and readjusted if necessary.


NOTE The positions on the shaker that are accessed by the Biomek 3000 workstation are the two closest to 


the main Biomek 3000 deck.


Installing the DPC MicroMix 5 Shaker to the Biomek 3000


A Beckman Coulter Service Engineer initially installs the MicroMix Shaker base plate to the left or 
right side of the Biomek 3000 workstation, fits the MicroMix Shaker on the base plate, and installs 
the labware holder mount to the top of the shaker. 


If the MicroMix Shaker is removed from the Biomek 3000 workstation and must be reinstalled, use 
the following procedure:


1 Turn off the Biomek 3000 workstation and disconnect the power.


2 If installed, remove the side module on the side the MicroMix Shaker is to be installed (refer to 


CHAPTER 1, Removing Installed Side Modules).


NOTE After removing the side module, return it to the original packing material and store in a dry, dust-


free, environmentally controlled area.


3 Install four leveling feet and standoffs to the Biomek 3000 workstation (Figure C.3).


4 Level the Biomek 3000 workstation using a level.


5 Install two leveling feet to the MicroMix base plate (Figure C.3).
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6 Install the MicroMix base plate onto the left or right side of the Biomek 3000 workstation using 


two 1/4-20 X .375" socket head cap screws and a 3/16” Allen wrench (Figure C.3).


NOTE Use the set of holes marked “L” to attach the base plate to the left side of the Biomek 2000 and 


use the set of holes marked “R” to attach the base plate to the right side.


7 Level the MicroMix base plate using a level.


8 Install the MicroMix Shaker onto the base plate by placing the rubber feet on the MicroMix 


Shaker into the 4 holes in the base plate (Figure C.3).


9 Install the labware holder mount onto the top of the shaker using six M4 X 12 flat head cap 


screws and six spacers (Figure C.3).


10 Install the labware holders or the Biomek 3000 Thermal Exchange Unit (TEU) (whichever is 


necessary) in the front and back labware positions on the side of the labware holder mount 
nearest the Biomek 3000 workstation (Figure C.3). 


NOTE A Biomek 3000 Thermal Exchange Unit (TEU) accessory heats or cools a reservoir, microplate, or 


other standard labware and may be placed on the MicroMix Shaker. Refer to CHAPTER 1, Thermal 


Exchange Unit, for information on the TEU.


NOTE To place a TEU on the shaker, install the TEU onto the labware holder mount, then install a labware 


holder supplied with the MicroMix 5 Shaker integration kit onto the TEU.
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Figure C.3  Installation for DPC MicroMix 5 Shaker to the Biomek 3000 Workstation


11 Reconnect the power and turn on the Biomek 3000 workstation.


1. Biomek 3000 Standoffs


2. MicroMix 5 Base Plate


3. DPC MicroMix 5 Shaker


4. Labware Holder Mount


5. Labware Holders


6. M4 X 12 flat head cap screws (6)—used to 


attach the mount to the shaker.


7. Spacers (6)—used to attach the mount to the 


shaker.


8. Rubber feet on the shaker fit into four holes on 


the base plate.


9. Leveling Feet


10. Two 1/4-20 X .375”socket head screw caps 


attach the base plate to the Biomek 2000.


NOTE Holes marked “L”are used to attach 


the base plate to the left side of the 


Biomek; holes marked “R” are used to 


attach the base plate to the right side.
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12 Connect the MicroMix Shaker serial cable to an open serial port on the Biomek host controller 


PC.


13 Follow the instructions in Section Framing the DPC MicroMix 5 Shaker on the Biomek 3000 to align 


the MicroMix Shaker.


Framing the DPC MicroMix 5 Shaker on the Biomek 3000


Proper framing of the DPC MicroMix 5 Shaker is critical. While a Beckman Coulter Service Engineer 
initially frames the DPC MicroMix 5 Shaker with the Biomek 3000 workstation, the framing process 
must be repeated if the Biomek 3000 workstation or DPC MicroMix 5 Shaker is moved, or the 
labware holders positioned on the labware holder mount are changed.


Frame both labware positions on the DPC MicroMix 5 Shaker according to the instructions in 
CHAPTER 13, Framing the Biomek 3000.


NOTE Whenever the Biomek 3000 deck is reframed, the offsets for the labware holders should be checked 


and readjusted if necessary.


Manually Controlling the DPC MicroMix 5 Shaker


To control the DPC MicroMix 5 Shaker outside a method, use Advanced Manual Control for:


 • perform a timed shake operation based on a predefined Form.


 • perform a custom shake operation.


 • turn the shaker on and off.


Performing a Timed Shake Operation


A shake operation based on a predefined Form in the MixroMix 5 software can be executed at any 
time using Advanced Manual Control.


To perform a predefined shaking operation:


1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure C.4).
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Figure C.4  Manual Control


2 Choose Advanced Controls.


3 Select Micromix. Advanced Manual Control for the DPC MicroMix 5 Shaker appears (Figure C.5).


Figure C.5  Advanced Manual Control for DPC MicroMix 5 Shaker


4 From Command, choose Shake to perform a shake operation based on a predefined Form.


5 In Amplitude, enter the magnitude of power.


NOTE The selection for Amplitude ranges from 1 to 9; the minimum amplitude is 1 and the maximum 


is 9.


6 In Duration, enter the time in minutes.


7 In Form, enter the form number.


NOTE Sixty Forms (preset shaking cycle patterns) are available. See the Appendix in the MicroMix 5 


Shaker User’s Manual for a list of the available forms.
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8 Choose Go to execute the selected Command. The DPC MicroMix 5 Shaker performs a shaking 


operation based on the predefined Form selected.


Configuring Custom Shake


A custom defined shaking operation can be performed on the DPC MicroMix 5 Shaker using 
Advanced Manual Control.


To configure a custom shake operation:


1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure C.6).


Figure C.6  Manual Control


2 Choose Advanced Controls.


3 Select Micromix. Advanced Manual Control for the DPC MicroMix 5 Shaker appears (Figure C.7).


Figure C.7  Advanced Manual Control for DPC MicroMix 5 Shaker
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4 From Command, choose Custom Shake to perform a custom-defined shake operation.


Figure C.8  Advanced Manual Control for DPC MicroMix 5 Shaker


5 In Amplitude, enter the magnitude of power.


NOTE The selection for Amplitude ranges from 1 to 9; the minimum amplitude is 1 and the maximum 


is 9.


6 In Duration, enter the time in minutes to shake.


7 In Mode, choose one of the following:


 • Clockwise, constant speed.


 • Counter-clockwise, constant speed.


 • Ramp frequency up, then down, then change direction.


 • Ramp frequency up, wait, change direction, ramp frequency down, wait, change direction.


8 In Start Frequency, enter the starting orbital speed in hertz (Hz).


NOTE The allowable range of Start Frequency is 10 to 30 Hz.


9 In End Frequency, enter the ending orbital speed in hertz (Hz).


NOTE The allowable range of End Frequency is 10 to 30 Hz.


10 In Ramp rate, enter the speed of change from the Start Frequency to the End Frequency in hertz 


per second (Hz/s).


NOTE The allowable range of Ramp rate is 1 to 250 Hz/s.
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11 In Gap time, enter the non-shaking period prior to change of direction in seconds.


NOTE The allowable range of Gap time is 0 to 2.55 seconds.


12 Choose Go to execute the selected Command. The DPC MicroMix 5 Shaker performs the defined 


shaking operation.


Turning the Shaker On and Off


The DPC MicroMix 5 Shaker can start and stop a shaking procedure from Manual Control. Using the 
On command starts a shaking operation based on a predefined Form. It continues shaking until an 
Off command is issued.


To turn the DPC MicroMix Shaker on and off:


1 From the Instrument menu, choose Manual Control. Manual Control appears (Figure C.9).


Figure C.9  Manual Control


2 Choose Advanced Controls.


3 Select Micromix. Advanced Manual Control for the DPC MicroMix 5 Shaker appears (Figure C.10).
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Figure C.10  Advanced Manual Control for DPC MicroMix 5 Shaker


4 From Command, choose On to turn on the shaker with a specified Form.


OR


Choose Off to turn off the shaker to stop any shaking operation.


NOTE The Off command requires no further configuration. Go to step 7 to continue.


Figure C.11  Advanced Manual Control for DPC MicroMix 5 Shaker


5 In Amplitude, enter the magnitude of power.


NOTE The selection for Amplitude ranges from 1 to 9; the minimum amplitude is 1 and the maximum 


is 9.


6 In Form, enter the form number.


NOTE Sixty Forms (preset shaking cycle patterns) are available. See the Appendix in the MicroMix 5 


Shaker User’s Manual for a list of the available forms.
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7 Choose Go to execute the selected Command. The DPC MicroMix 5 Shaker starts or stops the 


shaking operation.


Removing the DPC MicroMix 5 Shaker


The DPC MicroMix 5 Shaker may be removed from the deck to accommodate the addition of a side 
module or other device.


To remove the DPC MicroMix 5 Shaker and base plate:


1 Turn off the Biomek 3000 workstation and disconnect the power.


2 Remove the labware holders from the labware holder mount and set aside.


3 Remove the six M4 x 12 flat head cap screws from the top of the labware holder mount.


4 Lift off and remove the labware holder mount and six spacers.


5 Lift the DPC MicroMix 5 Shaker straight up to remove the rubber feet on the bottom of the 


shaker from the MicroMix 5 base plate.


6 Using a 3/16” Allen wrench, remove the two 1/4-20 x 3/8” socket head cap screws which are 


fastening the MicroMix 5 base plate to the Biomek 3000 deck.


7 Remove the MicroMix 5 base plate and store in a dry, dust free environment for future use.


Storing the DPC MicroMix 5 Shaker


Return the DPC MicroMix 5 Shaker and accessories to its original packing materials and store in a 
dry, dust-free, environmentally-controlled area. Refer to the MicroMix 5 Shaker User’s Manual for 
additional information on storing.


NOTE It is desirable to allow the DPC MicroMix 5 Shaker to air-dry before returning it to the original packing 


materials.
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Preventive Maintenance and Troubleshooting


Refer to the MicroMix 5 Shaker User’s Manual for preventive maintenance and troubleshooting 
information.
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preventive maintenance, 4-29
troubleshooting, 4-32


A
Absolute Move


using in Advanced Manual Control, 14-9
additional roving height


defined, 12-5
additional timeout


defined, 12-5
Advanced Manual Control


accessing, 14-4
Biomek 3000


Move Z-Max, 14-7
performing absolute moves, 14-9
performing relative moves, 14-7


defined, 14-1
selection areas for Multichannel Pod, 14-6


aspirate tubing
defined, 4-6


auto-latching tip rack holders
defined, 7-1
harness cable


connecting, 7-2
inserting tip racks, 7-13
installing, 7-1


Latch Controller, 7-2
on deck, 7-7


leads
connecting to harness cable, 7-9


closing latch, 7-14
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preventive maintenance, 7-17
removing from deck, 7-15
removing tip racks, 7-13
replacing leads, 7-17
storing, 7-16
troubleshooting, 7-17
using in a method, 7-14


axes
calibrating, 12-6
homing, 14-2


B
back support


connections, 1-2
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bar code reader
aligning, 11-4
applying labels to labware, 11-5
deck positions, 11-2
defined, 11-1
installing, 11-1
mounting to side module, 11-2
removing, 11-6
storing, 11-6
supported bar codes, 11-1
troubleshooting, 11-6


Biomek 3000
Advanced Manual Control


Move Z-Max, 14-7
performing absolute move, 14-9
performing relative moves, 14-7


axes
calibrating, 12-6
homing, 14-2
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changing fuses, 1-18
connecting, 1-9
control modes, 1-1
firmware


viewing version, 14-4
framing, 13-2


to microplate wells, 13-7
to position target, 13-6


Hardware Setup, 12-1
configuring in, 12-3


head assembly
moving to a safe roving height, 14-7
performing absolute moves, 14-9
performing relative moves, 14-7
viewing current position, 14-6


installing
preparing the site, 1-7


manually controlling, 14-1
homing axes, 14-2
moving pod, 14-3
stopping head, 14-3


MicroMix Shaker
integrating, C-4


moving, 1-7, 1-9
preventive maintenance, 1-14
status indicator lights, 1-4
system components, 1-1
system specifications, 1-7


electrical requirements, 1-8
vacuum requirements, 1-8
weight and space requirements, 1-8


troubleshooting, 1-17
Biomek 3000 Overview, 1-1
bridge


defined, 1-3
indicator lights, 1-4


C
circulating reservoir


defined, 1-6, 8-1
installing, 8-2
peristaltic pump


setting direction and speed, 8-4
preventive maintenance, 8-8
removing from deck, 8-6
routing tubing, 8-2
storing, 8-7
troubleshooting, 8-8


collar holders


defined, 6-14
installing, 6-14
installing collars on, 6-15
preventive maintenance, 6-17
removing from the deck, 6-16
storing, 6-17


control modes, 1-1


D
deck


cleaning spill trays, 1-15
defined, 1-5
installing disposal accessories, 6-18
overview, 1-5
removing disposal accessories, 6-23


delta values
defined, 14-5
setting, 14-7
using in Manual Teach, 13-9


devices
adding in Hardware Setup, 12-10
configuring in Hardware Setup, 12-17
optional


overview, 1-5
removing from Hardware Setup, 12-11


dispense tubing
defined, 4-6


disposal accessory
bag


attaching, 6-22
removing, 6-22


defined, 1-6, 6-17
installing, 6-17


to deck, 6-18
to plate reader holder, 6-21
to side module, 6-19


preventive maintenance, 6-25
removing, 6-23


from deck, 6-23
from side module, 6-24


storing, 6-24
DPC MicroMix 5 Shaker


See MicroMix Shaker.


F
fan unit (for HDR)


installing, 5-7
installing in tool rack, 5-7
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preventive maintenance, 5-11
removing from tool rack, 5-10
storing, 5-11
troubleshooting, 5-14


filtration system
adjusting vacuum supply, 10-8
connecting tubing, 10-5
defined, 1-6, 10-1
installing, 10-1


manifold, 10-3
Vacuum Valve Unit, 10-2


manifold
installing, 10-3


manually controlling, 10-9
closing valve, 10-9
opening valve, 10-9
timed vacuum, 10-11


preventive maintenance, 10-13
removing, 10-12
storing, 10-13
troubleshooting, 10-14
using in a method, 10-9
vacuum requirements, 10-1
Vacuum Valve Unit


installing, 10-2
finger pads


replacing, 3-4
firmware version


viewing, 14-4
framing


attaching framing tool, 13-1
defined, 13-1
gripper tool, 13-12


calibrating sensor, 13-16
testing accuracy, 13-19


MicroMix Shaker, C-7
Stacker Carousel, B-26
to microplate wells, 13-7
to position target, 13-6
tool racks, 6-9
tube racks, 6-12
using delta value, 13-9
using graphic alignment tool, 13-8
using Manual Teach, 13-2


framing tool
attaching, 13-1


front rail
defined, 1-2


fuses
changing, 1-18


G
graphic alignment tool


using during framing, 13-8
gripper tool


adding in Hardware Setup, 12-10
calibrating sensor, 13-16
configuring in Hardware Setup, 12-14
defined, 3-1
framing, 13-12


testing accuracy, 13-19
installing on tool rack, 3-1
preventive maintenance, 3-3
removing from Hardware Setup, 12-11
removing from tool rack, 3-3
replacing finger pads, 3-4
storing, 3-3
troubleshooting, 3-4


H
Hardware Setup


accessing, 12-1
adding devices, 12-10
adding Stacker Carousels, B-23
adding tools, 12-10
calibrating axes, 12-6
configuring devices, 12-17
configuring gripper tool, 12-14
configuring HDR tools, 12-16
configuring pipette tools, 12-12
configuring Stacker Carousel, B-24
configuring the Biomek 3000 in, 12-3
configuring wash tools, 12-15
defined, 12-1
homing axes in, 12-2
pod properties


defined, 12-5
removing devices, 12-11
removing Stacker Carousel, B-25
removing tools, 12-11
setting


restoring, 12-8
settings


deleting, 12-9
saving, 12-7


understanding the options in, 12-2
using Accept in, 12-2
using Cancel in, 12-2
using Reconnect in, 12-2
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HDR System
components, 5-1
defined, 5-1
installing, 5-1
installing fan unit, 5-7
installing reservoirs, 5-7
preventive maintenance, 5-11
removing from the deck, 5-10
sterilizing, 5-14
storing, 5-11
troubleshooting, 5-14
using in a method, 5-10


HDR tools
adding in Hardware Setup, 12-10
cleaning pins, 5-7
configuring in Hardware Setup, 12-16
drying pins, 5-7
installing in tool rack, 5-5
installing pin plates, 5-2
pin types, 5-2
preventive maintenance, 5-11
removing from Hardware Setup, 12-11
removing from tool rack, 5-10
removing pin plates, 5-2
sterilizing, 5-14
storing, 5-11
troubleshooting, 5-14


head assembly
connecting tubing for Wash System, 4-10
defined, 1-4
moving to a specific position, 14-3
stopping, 14-3


Home All Axes, 12-2
homing


all axes, 14-2


I
indicator lights, 1-4


defined, 1-4


L
labware


applying bar code labels, 11-5
tool/tip compatibility, 2-5


labware compatibility
pipette tools, 2-5


labware holder mount
definition, C-2


labware holders
defined, 6-2
inserting labware, 6-3
installing, 6-2
preventive maintenance, 6-4
removing from deck, 6-4
storing, 6-4


labware positioners
collar holders


defined, 6-14
defined, 1-5
labware holders, 6-2
tip rack holders


auto-latching, 7-1
manual, 6-4


tube racks
defined, 6-10


types, 6-1
Latch Controller


connecting harness cable, 7-2
defined, 7-2
harness


connecting holder leads to, 7-9
installing, 7-2
manually controlling, 7-14


closing latch, 7-14
opening latch, 7-14


using in a method, 7-14
liquid level sensing


defined, 2-2


M
Manual Control


6-port valve, 4-26
configuring liquids, 4-28
selecting liquid, 4-26


accessing, 14-1
auto-latching tip rack holders, 7-14


closing latch, 7-14
opening latch, 7-14


Biomek 3000, 14-1
moving head to specific position, 14-3
stopping head, 14-3
viewing firmware version, 14-4


defined, 14-1
homing all axes, 14-2
MicroMix Shaker, C-7


custom shake, C-9
timed shake, C-7
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turning off, C-11
turning on, C-11


using, 14-1
Vacuum Valve Unit, 10-9


closing, 10-9
opening, 10-9
timed vacuum, 10-11


Wash System, 4-22
aspirating, 4-24
closing latch, 4-23
dispensing, 4-24
initializing, 4-22
opening latch, 4-23


Manual Teach
framing Z-axis, 13-11
microplate wells, 13-7
position target, 13-6
using, 13-2
using delta values, 13-9
using graphic alignment tool, 13-8


manual tip rack holders
defined, 6-5
inserting tip racks, 6-5
installing, 6-5
preventive maintenance, 6-7
removing from deck, 6-6
storing, 6-7


MicroMix Shaker
base plate


definition, C-2
defined, C-1
framing, C-7
installing, C-4
manually controlling, C-7


custom shake, C-9
timed shake, C-7
turning off, C-11
turning on, C-11


O-rings
dimensions, C-2


positions, C-3
removing, C-13
specialized hardware, C-2


Biomek 3000 standoffs, C-2
labware holder mount, C-2
labware holders, C-2
MicroMix 5 base plate, C-2


storing, C-13
Move Z-Max


using in Advanced Manual Control


for Biomek 3000, 14-7
movement vectors


understanding, 14-7
MP20 Multi-Tip Pipette Tool


defined, 2-1
MP200 Multi-Tip Pipette Tool


defined, 2-1


P
P1000L Single-Tip Pipette Tool


defined, 2-1
P20 Single-Tip Pipette Tools


defined, 2-1
P200L Single-Tip Pipette Tool


defined, 2-1
peristaltic pump


setting direction and speed, 8-4
pin plates


adding pins, 5-12
installing on HDR tool, 5-2
preventive maintenance, 5-11
removing from HDR tool, 5-2
removing pins, 5-12
sterilizing, 5-14
storing, 5-11
troubleshooting, 5-14


pins
adding and removing from pin plates, 5-12
cleaning, 5-7
drying, 5-7
preventive maintenance, 5-11
sterilizing, 5-14
troubleshooting, 5-14
types, 5-2


pipette tools
adding in Hardware Setup, 12-10
configuring in Hardware Setup, 12-12
installing on tool rack, 2-3
labware compatibility, 2-5
overview, 2-1
preventive maintenance, 2-6
removing from Hardware Setup, 12-11
storing, 2-6
tip compatibility, 2-4
troubleshooting, 2-7
types, 2-1


pod
overview, 1-4
stopping in Manual Control, 14-3
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R
Reconnect


using in Hardware Setup, 12-2
Relative Move


movement values defined, 14-8
performing with Biomek 3000, 14-7
using in Advanced Manual Control, 14-8


RS-485 devices
adding in Hardware Setup, 12-10
connecting


Latch Controller, 7-2
Vacuum Valve Unit, 10-2
Wash Unit, 4-3


Latch Controller
connecting, 7-2
defined, 7-2


removing from Hardware Setup, 12-11
Vacuum Valve Unit


connecting, 10-2
defined, 10-2


Wash Unit
connecting, 4-3
defined, 4-3


RS-485 port
location on Biomek 3000, 1-2


S
safe roving height


move Biomek 3000 to, 14-7
sensor


gripper tool
calibrating, 13-16


settings
saving, restoring, and deleting in Hardware 


Setup, 12-7
side modules


cleaning spill trays, 1-15
defined, 1-5
installing, 1-10
installing disposal accessories, 6-19
removing, 1-14
removing disposal accessory, 6-24


Single-Channel Wash Tool
defined, 4-1


site preparation, 1-7
six-port valve


See 6-port valve.
specifications


Biomek 3000 workstation, A-1
speed limit


defined, 12-6
spill trays


cleaning, 1-15
Stacker Carousel


adding in Hardware Setup, B-23
bar code reader


aligning laser beam, B-21
applying power, B-20
attaching bracket, B-11
attaching to shuttle, B-12
integrating, B-11
positioning, B-14


configuring in Hardware Setup, B-24
connecting, B-9
defined, 1-6, B-1
framing, B-26
installing


attaching alignment brackets, B-4
attaching to alignment bracket, B-6


leveling, B-6
mounting to side module, B-3
operating, B-10
positioning, B-3
preventive maintenance


See Stacker Carousel User’s Manual.
removing from Hardware Setup, B-25
space requirements, B-2
troubleshooting


See Stacker Carousel User’s Manual.
system components, 1-1


back support, 1-2
bridge, 1-3
deck, 1-5
front rail, 1-2
head assembly, 1-4
tools, 1-4


system specifications, 1-7
electrical requirements, 1-8
vacuum requirements, 1-8
weight and space requirements, 1-8


T
TEU


See thermal exchange unit (TEU).
thermal exchange unit (TEU)


circulator bath
minimum specifications, 9-2
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defined, 1-6, 9-1
definition, C-5
installing, 9-2
preventive maintenance, 9-7
reconfiguring ports, 9-4
removing from deck, 9-6
storing, 9-7
troubleshooting, 9-7


tip compatibility
labware types, 2-5
pipette tools, 2-4


tip rack holders
auto-latching


connecting holder leads, 7-9
defined, 7-1
inserting tip racks, 7-13
installing, 7-1
installing on deck, 7-7
manually controlling, 7-14
preventive maintenance, 7-17
removing from deck, 7-15
removing tip racks, 7-13
replacing leads, 7-17
storing, 7-16
troubleshooting, 7-17
using in a method, 7-14


defined, 6-4
manual


defined, 6-5
inserting tip racks, 6-5
installing, 6-5
preventive maintenance, 6-7
removing from deck, 6-6
storing, 6-7


tool racks
defined, 1-5, 6-7
framing, 6-9
installing, 6-8
installing fan unit, 5-7
installing gripper tool, 3-1
installing HDR tool, 5-5
installing pipette tools, 2-3
installing wash tools, 4-20
preventive maintenance, 6-10
removing, 6-10
removing fan unit, 5-10
removing gripper tool, 3-3
removing HDR tool, 5-10
storing, 6-10


tools


adding in Hardware Setup, 12-10
defined, 1-4
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storing, 4-29
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Beckman Coulter, Inc.
Customer End User License Agreement


All standard Beckman Coulter, Inc. policies governing returned goods apply to this product. Subject 
to the exceptions and upon the conditions stated below, the Company warrants that the products 
sold under this sales agreement shall be free from defects in workmanship and materials for one 
year after delivery of the products to the original Purchaser by the Company, and if any such 
product should prove to be defective within such one year period, the Company agrees, at its 
option, either (1) to correct by repair or at the Company’s election by replacement, any such 
defective product provided that investigation and factory inspection discloses that such defect 
developed under normal and proper use, or (2) to refund the purchase price. The exceptions and 
conditions mentioned above are as follows:


1. Components or accessories manufactured by the Company which by their nature are not 
intended to and will not function for one year are warranted only to reasonable service for a 
reasonable time. What constitutes a reasonable time and a reasonable service shall be 
determined solely by the Company. A complete list of such components and accessories is 
maintained at the factory.


2. The Company makes no warranty with respect to components or accessories not manufactured 
by it. In the event of defect in any such component or accessory, the Company will give 
reasonable assistance to Purchaser in obtaining from the manufacturer’s own warranty.


3. Any product claimed to be defective must, if required by the Company, be returned to the 
factory, transportation charges prepaid, and will be returned to Purchaser with transportation 
charges collect unless the product is found to be defective, in which case the product must be 
properly decontaminated of any chemical, biological, or radioactive hazardous material.


4. The Company shall be released from all obligations under all warranties, either expressed or 
implied, if any product covered hereby is repaired or modified by persons other than its own 
authorized service personnel, unless such repair by others is made with the written consent of 
the Company.


5. If the product is a reagent or the like, it is warranted only to conform to the quantity and 
content and for the period (but not in excess of one year) stated on the label at the time of 
delivery.


It is expressly agreed that the above warranty shall be in lieu of all warranties of fitness and of the 
warranty of merchantability, and that the company shall have no liability for special or 
consequential damages of any kind or from any cause whatsoever arising out of the manufacture, 
use, sale, handling, repair, maintenance, or replacement of any of the products sold under the sales 
agreement.


Representatives and warranties made by any person, including dealers and representatives of the 
Company, which are consistent or in conflict with the terms of this warranty, shall not be binding 
upon the Company unless reduced in writing and approved by an expressly authorized officer of the 
Company.


Parts replaced during the warranty period are warranted to the end of the instrument warranty.

987833AE Warranty-1







Beckman Coulter, Inc. Customer End User License Agreement


  

NOTE
Performance characteristics and specifications are only warranted when Beckman Coulter 
replacement parts are used.


Except as provided in writing signed by an officer to Beckman Coulter, Inc., this system and any 
related documentation are provided “as is” without warranty of any kind, expressed or implied, 
including that the system is “error free.” This information is presented in good faith, but Beckman 
Coulter does not warrant, guarantee, or make any representations regarding the use or the results 
of the use of this system and related documentation in terms of correctness, accuracy, reliability, 
currentness, omissions, or otherwise. The entire risk as to the use, results, and performance of this 
system and related documentation is assumed by the user.
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Oklahoma State Bureau of Investigation 
CODIS Data Entry Form 


OSBI Laboratory Case # Item # 


Description of Profile Entered: 


Specimen Category: 


Match Status:  Case File Match  Paternity  
 Suspect Excluded  Suspect Unknown/ No Knowns provided 
 Suspect Could not be Excluded  Deduced Profile 
 Other 


 Case Type: 


Profile to be entered into the CODIS Database: 
D8S1179 D21S11 D7S820 CSF1PO D3S1358 TH01 D13S317 D16S539 D2S1338 


D19S433 vWA TPOX D18S51 Amel D5S818 FGA Penta E Penta D 


DYS456 DYS389I DYS390 DYS389II DYS458 DYS19 DYS385a/b DYS393 DYS391 


DYS439 DYS635 DYS392 YGATAH4 DYS437 DYS438 DYS448 


 For partial o r mixture pr ofiles: 
Does the profile meet the required NDIS / SDIS Match Rarity Statistical Threshold? 
Indicate NDIS or SDIS if box is checked.


Case Analyst Signature & Date: 


       I have verified the profile and specimen category written above for 
correctness, and verified any Match Rarity Statistical Threshold 
calculations: 


 Technical Reviewer Signature & Date 


Specimen ID: 


I have entered the above profile into the CODIS database: 
CODIS Analyst Signature & Date 


       I have verified that the profile and specimen category were entered 
correctly for this specimen: 


Case Analyst Signature & Date 


CODIS Unit Policy Manual  ΑΩ  Revision #7, effective:  November 1, 2015 



Ryan.Porter
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		DYS392Row1: 

		YGATAH4Row1: 

		DYS437Row1: 

		DYS438Row1: 

		DYS448Row1: 

		Specimen ID: 

		Check Box1: Off

		Check Box2: Off

		Check Box3: Off

		Check Box4: Off

		Check Box5: Off

		Check Box6: Off

		Check Box7: Off

		Check Box10: Off

		Dropdown2: [ ]

		D8S1179Row1: 

		Amel: 

		Case Type: 
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Oklahoma State Bureau of Investigation 


CODIS Keyboard Search Request Form 


Laboratory’s ORI 


Specimen ID #    


Address:    


  


Phone #                Fax #    


Origin of Profile:    


Reason for Search:    


   


 
  DNA Profile 


Locus  Allele(s)  Locus  Allele(s)  Locus  Allele(s) 


D3S1358     TPOX     DYS385a/b    


vWA     CSF1PO     DYS393    


FGA     Penta D     DYS391    


Amelogenin     Penta E     DYS439    


D8S1179     D2S1338     DYS635    


D21S11     D19S433     DYS392    


D18S51     DYS456     YGATAH4    


D5S818     DYS389I     DYS437    


D13S317     DYS390     DYS438    


D7S820     DYS389II     DYS448    


D16S539     DYS458          


TH01     DYS19          


By signing this form, I certify that the DNA profile listed was developed by an Accredited Forensic DNA Laboratory in compliance 
with the DNA Identification Act of 1994 and the FBI Quality Assurance Standards for Forensic DNA Testing Laboratories and has 
undergone a  technical  review by a qualified DNA analyst.    If  this  is a  forensic sample,  the profile was developed  from crime 
scene evidence, is attributable to a putative perpetrator, and did not come from an item seized from the suspect’s person or in 
the possession of the suspect when collected.   


Requestor:          


                (printed name)                                                         (signed name)                                                 (date)       


Title    


 





		CODIS Keyboard Search Request Form 1: 

		CODIS Keyboard Search Request Form 2: 

		CODIS Keyboard Search Request Form 3: 

		CODIS Keyboard Search Request Form 4: 

		CODIS Keyboard Search Request Form 5: 

		undefined: 

		Fax 1: 

		Fax 2: 

		Reason for Search: 

		AllelesD3S1358: 

		AllelesTPOX: 

		AllelesDYS385ab: 

		AllelesvWA: 

		AllelesCSF1PO: 

		AllelesDYS393: 

		AllelesFGA: 

		AllelesPenta D: 

		AllelesDYS391: 

		AllelesAmelogenin: 

		AllelesPenta E: 

		AllelesDYS439: 

		AllelesD8S1179: 

		AllelesD2S1338: 

		AllelesDYS635: 

		AllelesD21S11: 

		AllelesD19S433: 

		AllelesDYS392: 

		AllelesD18S51: 

		AllelesDYS456: 

		AllelesYGATAH4: 

		AllelesD5S818: 

		AllelesDYS389I: 

		AllelesDYS437: 

		AllelesD13S317: 

		AllelesDYS390: 

		AllelesDYS438: 

		AllelesD7S820: 

		AllelesDYS389II: 

		AllelesDYS448: 

		AllelesD16S539: 

		AllelesDYS458: 

		AllelesTH01: 

		AllelesDYS19: 

		printed name: 

		undefined_2: 

		Text1: 
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Oklahoma State Bureau of Investigation 
CODIS Offender Hit and Thumbprint Verification 


Match Date:  ___________________________    Match Level:     ___________________________ 


Sample ID:  ___________________________    Match ID:  ____________________________ 


OSBI File Information: 


Name:    ___________________________   


OSBI#:    ___________________________   


 Was the right thumbprint on the DNA Specimen compared to the right thumbprint from the OSBI File?   Yes  /  No


Comment:  ___________________________________________________________________________________ 


Did the comparison result in an identification?             Yes      No 


 _________________________________________     _________________________________________ 
  Latent Evidence Analyst Name (printed)   Latent Evidence Analyst Signature and Date 


Did re‐analysis of the DNA sample result in the same profile as the offender profile on the match report?            Yes                
                                                                                                                                                                                                      
                                                                                                                                                                                                      No 


_________________________________________     _________________________________________ 
    CODIS Analyst Name (printed)    CODIS Analyst Signature and Date  





		Match Date: 

		Match Level: 

		Sample ID: 

		Match ID: 

		OSBI File Information: 

		undefined: 

		Comment: 

		Latent Evidence Analyst Name printed: 

		CODIS Analyst Name printed: 

		Check Box1: Off

		Check Box2: Off

		Check Box4: Off

		Check Box5: Off
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Oklahoma State Bureau of Investigation 


CODIS Request for Profile Removal 


Laboratory Case #  Item # 


Specimen ID (from CODIS Data Entry Form) 


Reason for Removal?  (explain) 


Please remove the following DNA profile from the CODIS database: 


D8S1179  D21S11  D7S820  CSF1PO D3S1358 TH01 D13S317 D16S539  D2S1338


D19S433  vWA  TPOX  D18S51 Amel D5S818 FGA Penta E  Penta D


DYS456  DYS389I  DYS390  DYS389II DYS458 DYS19 DYS385a/b DYS393  DYS391


DYS439  DYS635  DYS392  YGATAH4 DYS437 DYS438 DYS448


Requesting Analyst: 


(printed name)  (sign name)  (date) 


(for OSBI CODIS use only) 


Was the specimen removed from the CODIS database?    Yes      (see attached Specimen Delete Report) 


  No       (see reason below) 


Reason: 


CODIS Analyst: 


(printed name)        (sign name)        (date) 


  I have verified that the CODIS Unit removed the profile listed above. 


  The CODIS Unit did not remove the profile listed above. 


Requesting Analyst: 


(printed name)       (sign name)        (date) 





		Laboratory Case: 

		undefined: 

		Specimen ID from CODIS Data Entry Form: 

		undefined_2: 

		Reason for Removal explain: 

		D8S1179Row1: 

		D21S11Row1: 

		D7S820Row1: 

		CSF1PORow1: 

		D3S1358Row1: 

		TH01Row1: 

		D13S317Row1: 

		D16S539Row1: 

		D2S1338Row1: 

		D19S433Row1: 

		vWARow1: 

		TPOXRow1: 

		D18S51Row1: 

		AmelRow1: 

		D5S818Row1: 

		FGARow1: 

		Penta ERow1: 

		Penta DRow1: 

		DYS456Row1: 

		DYS389IRow1: 

		DYS390Row1: 

		DYS389IIRow1: 

		DYS458Row1: 

		DYS19Row1: 

		DYS385abRow1: 

		DYS393Row1: 

		DYS391Row1: 

		DYS439Row1: 

		DYS635Row1: 

		DYS392Row1: 

		YGATAH4Row1: 

		DYS437Row1: 

		DYS438Row1: 

		DYS448Row1: 

		printed name: 

		date: 

		Reason: 

		printed name_2: 

		date_2: 

		printed name_3: 

		date_3: 

		Check Box3: Off

		Check Box5: Off

		Check Box6: Off

		Check Box7: Off








Draft Quality Assurance Standards for DNA Databasing Laboratories    


 
 


QUALITY ASSURANCE STANDARDS FOR DNA     
DATABASING LABORATORIES    
INTRODUCTION 


These Standards are applicable to databasing laboratories performing DNA analyses on DNA 
samples obtained from identified subject(s) for purposes of entering the resulting DNA profile or 
DNA record into a DNA database. If, in addition, the databasing laboratory is performing DNA 
analyses on known or casework reference samples considered evidence by that laboratory, the 
databasing laboratory shall: 


(1) Follow the Quality Assurance Standards for Forensic DNA Testing Laboratories for 
the known or casework reference samples; or 


(2) Follow these Standards including the additional requirements for known and 
casework reference samples in 5.1.2.1.1 and 7.1.2.1.  


This document consists of definitions and standards. The Standards are quality assurance 
measures that place specific requirements on the laboratory. Equivalent measures not outlined in 
this document may also meet the Standard if determined sufficient through an accreditation 
process.  


EFFECTIVE DATE: 


These standards shall take effect September 1, 2011. 


REFERENCES:  


Federal Bureau of Investigation, “Quality Assurance Standards for Forensic DNA Testing 
Laboratories” and “Quality Assurance Standards for Convicted Offender DNA Databasing 
Laboratories,” Forensic Science Communications, July 2000, Volume 2, Number 3.  


1. SCOPE  


These Standards describe the quality assurance requirements that laboratories performing DNA 
testing on database, known or casework reference samples for inclusion in the Combined DNA 
Index System (CODIS) shall follow to ensure the quality and integrity of the data generated by the 
laboratory. These Standards also apply to vendor laboratories that perform DNA testing on database, 
known or casework reference samples in accordance with Standard 17.  These Standards do not 
preclude the participation of a laboratory, by itself or in collaboration with others, in research and 
development, on procedures that have not yet been validated.  


2. DEFINITIONS  


As used in these Standards, the following terms shall have the meanings specified:  
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Accredited laboratory is a DNA laboratory that has received formal recognition that it meets or 
exceeds a list of standards, including the FBI Director’s Quality Assurance Standards, to perform 
specific tests, by a nonprofit professional association of persons actively involved in forensic 
science that is nationally recognized within the forensic science community in accordance with 
the provisions of the Federal DNA Identification Act (42 U.S.C. §14132) or subsequent laws. 


Accuracy is the degree of conformity of a measured quantity to its actual (true) value.  


Administrative review is an evaluation of the report and/or supporting 
documentation for consistency with laboratory policies and for editorial 
correctness.  


Analyst (or equivalent role, position, or title as designated by the Laboratory Director) is 
an employee or contract employee that has successfully completed the laboratory’s 
training requirements for database, known or casework reference sample analysis, passed 
a competency test, and has entered into a proficiency testing program according to these 
Standards. This individual conducts and/or directs the analysis of database, known or 
casework reference samples and interprets the resulting data from these samples. 


Analytical documentation is the documentation of procedures, standards, controls 
and instruments used, observations made, results of tests performed, charts, 
graphs, photos and other documentation generated which are used to support the 
analyst’s conclusions. 


Analytical procedure is an orderly step-by-step process designed to ensure 
operational uniformity and to minimize analytical drift.  


Annual is once per calendar year. 


Audit is an inspection used to evaluate, confirm, or verify activity related to quality.  
 
Biochemistry is the study of the nature of biologically important molecules in living 
systems, DNA replication and protein synthesis, and the quantitative and qualitative 
aspects of cellular metabolism. 
 
Calibration is the set of operations which establish, under specified conditions, the 
relationship between values indicated by a measuring instrument or measuring system, or 
values represented by a material, and the corresponding known values of a measurement.  
 
Casework reference sample is biological material obtained from a known individual and 
collected for purposes of comparison to forensic samples. 
 
CODIS is the COmbined DNA Index System administered by the FBI.  CODIS links 
DNA evidence obtained from crime scenes, thereby identifying serial criminals.  CODIS 
also compares crime scene evidence to DNA profiles obtained from offenders, thereby 
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providing investigators with the identity of the putative perpetrator. In addition, CODIS 
contains profiles from missing persons, unidentified human remains and relatives of 
missing persons.  There are three levels of CODIS: the Local DNA Index System (LDIS), 
used by individual laboratories; the State DNA Index System (SDIS), used at the state 
level to serve as a state’s DNA database containing DNA profiles from LDIS labs; and 
the National DNA Index System (NDIS), managed by the FBI as the nation’s DNA 
database containing all DNA profiles uploaded by participating states. 


 
CODIS administrator (or equivalent role, position, or title as designated by the 
Laboratory Director) is an employee of the laboratory responsible for administration and 
security of the laboratory’s CODIS at a laboratory that owns the database and/or known 
samples.  
 
Competency test(s) is a written, oral and/or practical test or series of tests designed to 
establish that an individual has demonstrated achievement of technical skills and met 
minimum standards of knowledge necessary to perform database DNA analysis. 
 
Competency is the demonstration of technical skills and knowledge necessary to perform 
database DNA analysis successfully. 
 
Contamination is the unintentional introduction of exogenous DNA into a DNA sample 
or PCR reaction. 
 
Continuing education is an educational activity (such as a class, lecture series, 
conference, seminar, or short course) that is offered by a recognized organization or 
individual that brings a participant up to date in his/her relevant area of knowledge. 
 
Contract employee is an individual that provides DNA typing and/or analytical support 
services to the NDIS participating laboratory.  The person performing these services must 
meet the relevant qualifications for the equivalent position in the NDIS participating 
laboratory.  A contract employee cannot serve as CODIS Administrator or technical 
leader and cannot be counted as a full-time qualified DNA analyst for purposes of 
satisfying the definition of a laboratory. Employment of a contract employee by multiple 
NDIS participating and/or vendor laboratories shall be disclosed and shall only be 
permitted subject to approval by the technical leader of the NDIS participating laboratory 
for which the contract employee is performing DNA typing and/or analytical services.  
  
Coursework is an academic class officially recognized and taught through a college or 
university program in which the participating student successfully completed and 
received one or more credit hours for the class. 
 
Critical equipment or instruments are those requiring calibration or a performance check 
prior to use and periodically thereafter. 
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Critical reagents are determined by empirical studies or routine practice to require testing 
on established samples before use on database or known samples.  
 
Database or databasing refers to the DNA analysis of database samples for entry into 
CODIS and, if eligible, for upload to the National DNA Index System (NDIS).  
 
Database sample is a sample obtained from an individual who is legally required to 
provide a DNA sample for databasing purposes and whose identity is established at the 
time of collection of the sample. 
 
Developmental validation is the acquisition of test data and determination of conditions 
and limitations of a new or novel DNA methodology for use on database and known 
samples.  
 
DNA record is a database record that includes the DNA profile as well as data required to 
manage and operate NDIS; i.e., the Originating Agency Identifier which serves to 
identify the submitting agency; the Specimen Identification Number; and DNA personnel 
associated with the DNA profile analyses. 
 
DNA type (also known as a DNA profile) is the genetic constitution of an individual at 
defined locations (also known as loci) in the DNA.  A DNA type derived from nuclear 
DNA typically consists of one or two alleles at several loci (e.g., short tandem repeat 
loci).  The DNA type derived from mitochondrial DNA is described in relation to the 
revised Cambridge Reference Sequence (Nature Genetics 1999, 23, 147).  
 
Employee is a person: (1) in the service of the applicable federal, state or local 
government, subject to the terms, conditions and rules of federal/state/local employment 
and eligible for the federal/state/local benefits of service; or (2) formerly in the service of 
a federal, state or local government who returns to service in that agency on a part-time 
or temporary basis.  For purposes of a vendor laboratory, an employee is a person in the 
service of a vendor laboratory and subject to the applicable terms, conditions and rules of 
employment of the vendor laboratory. 
 
Expert System is a software program or set of software programs that interprets the data 
generated from a DNA analysis instrument platform in accordance with laboratory 
defined quality assurance rules and accurately identifies the data that does and does not 
satisfy such rules. 
 
FBI is the Federal Bureau of Investigation, the Federal agency authorized by the DNA 
Identification Act of 1994 to issue quality assurance standards governing forensic testing 
and DNA databasing laboratories and to establish and administer the National DNA 
Index System (NDIS). 
  
Genetics is the study of inherited traits, genotype/phenotype relationships, and 
population/species differences in allele and genotype frequencies. 
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Guidelines are a set of general principles used to provide direction and parameters for 
decision making. 
 
Integral component is that portion of an academic course that is so significant and 
necessary to the understanding of the subject matter as a whole, that the course would be 
considered incomplete without it. 
 
Internal validation is the accumulation of test data within the laboratory to demonstrate 
that established methods and procedures perform as expected in the laboratory.  
 
Known sample is biological material whose identity or type is established. An example of 
a known sample is a sample contributed by the close biological relative of a missing 
person. 
 
Laboratory is a facility: (1) employing at least two full time employees who are qualified 
DNA analysts; and (2) having and maintaining the capability to perform the DNA 
analysis on database and/or known samples at that facility.   
 
Laboratory support personnel (or equivalent role, position, or title as designated by the 
Laboratory Director) are employees or contract employees who perform laboratory duties 
exclusive of analytical techniques on database and/or known samples.  
 
LDIS is the Local DNA Index System; please see definition of CODIS. 
 
Methodology is used to describe the analytical processes and procedures used to support 
a DNA typing technology: for example, extraction methods (manual vs. automated); 
quantitation methods (slot blot, fluorometry, real-time); typing test kit; and platform 
(capillary electrophoresis, real-time gel and end-point gel systems). 
 
Molecular biology is the study of the theories, methods, and techniques used in the study 
and analysis of gene structure, organization, and function. 
 
Multi-laboratory system is used to describe an organization that has more than one 
laboratory performing database DNA analysis. 
 
Multiplex system is a test providing for simultaneous amplification of multiple loci that is 
either prepared commercially or by a laboratory. 
 
Negative amplification control is used to detect DNA contamination of the amplification 
reagents.  This control consists of only amplification reagents without the addition of 
template DNA.   
 
NDIS is the National DNA Index System.  NDIS is one component of CODIS – the 
national and highest level index containing the DNA records contributed from 
participating federal, state and local laboratories.   
 







Quality Assurance Standards for DNA Databasing Laboratories  
Effective September 1, 2011 
 
 


6 


NIST is the National Institute of Standards and Technology.  
 
Offender is an individual who is required by statute to submit a sample for DNA analysis 
and databasing. The term “offender” includes individuals who are convicted of or 
arrested for a crime or juveniles adjudicated delinquent for an offense and required by 
state or federal law to provide a DNA sample for analysis and databasing.  
 
On-site visit is a scheduled or unscheduled visit to the vendor laboratory work site by one 
or more representatives of an NDIS participating laboratory who is (are) a qualified or 
previously qualified DNA analyst(s) in the technology, platform and typing amplification 
test kit used to generate the DNA data, or designated FBI employee(s), to assess and 
document the vendor laboratory’s ability to perform analysis on outsourced database, 
known or casework reference samples. 
 
Outsourcing is the utilization of a vendor laboratory to provide DNA services in which 
the NDIS participating laboratory takes or retains ownership of the DNA data for entry 
into CODIS, when applicable. Outsourcing does not require the existence of a contractual 
agreement or the exchange of funds. 
 
Ownership occurs when any of the following criteria are applicable: 


(1) the originating laboratory will use any samples, extracts or any materials from 
the vendor laboratory for the purposes of database testing (i.e. a vendor 
laboratory prepares an extract that will be analyzed by the originating 
laboratory); 


(2) the originating laboratory will interpret the data generated by the vendor 
laboratory; 


(3) the originating laboratory will issue a report on the results of the analysis; or  
(4) the originating laboratory will enter or search a DNA profile in CODIS from 


data generated by the vendor laboratory. 
 


Performance check is a quality assurance measure to assess the functionality of 
laboratory instruments and equipment that affect the accuracy and/or validity of database,  
known or casework reference sample analysis. 
 
Platform is the type of analytical system utilized to generate DNA profiles such as 
capillary electrophoresis, real-time gel, and end-point gel instruments or systems. 
 
Polymerase Chain Reaction (PCR) is an enzymatic process by which a specific region of 
DNA is replicated during repetitive cycles which consist of the following: 
 (1) denaturation of the template;  
 (2) annealing of primers to complementary sequences at an empirically 
 determined temperature and;  
 (3) extension of the bound primers by a DNA polymerase. 
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Positive amplification control is an analytical control sample that is used to determine if 
the PCR performed properly.  This control consists of the amplification reagents and a 
known DNA sample.  
 
Precision characterizes the degree of mutual agreement among a series of individual 
measurements, values and/or results. 
 
Preferential amplification is the unequal sampling of the two alleles present in a 
heterozygous locus primarily due to stochastic (random) fluctuation arising when only a 
few DNA molecules are used to initiate the polymerase chain reaction.  
 
Procedure (protocol, SOP or other equivalent) is an established practice to be followed in 
performing a specified task or under specific circumstances. 
 
Proficiency testing is a quality assurance measure used to monitor performance and 
identify areas in which improvement may be needed. Proficiency tests may be classified 
as: 


(1) An internal proficiency test, which is produced by the agency undergoing the 
test. 
(2) An external proficiency test, which may be open or blind, is a test obtained 
from an approved proficiency test provider. 


Qualified auditor is a current or previously qualified DNA analyst who has successfully 
completed the FBI DNA Auditor’s training course. 


Quality system is the organizational structure, responsibilities, procedures, processes and 
resources for implementing quality management.  


Quantitative PCR is a method of determining the concentration of DNA in a sample by 
use of the polymerase chain reaction. 


Reagent blank control is an analytical control sample that contains no template DNA and 
is used to monitor contamination from extraction to final fragment or sequence analysis. 
This control is treated the same as, and parallel to, the database, known or casework 
reference samples being analyzed.  


Reference material (certified or standard) is a material for which values are certified by 
a technically valid procedure and accompanied by, or traceable to, a certificate or other 
documentation that is issued by a certifying body. 


Reproducibility is the ability to obtain the same result when the test or experiment is 
repeated. 


Review is an evaluation of documentation to check for consistency, accuracy, and 
completeness.  
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SDIS is the State DNA Index System; please see definition of CODIS. 


Second agency is an entity or organization external to and independent of the laboratory. 


Semi-annual is used to describe an event that takes place two times during one calendar 
year, with the first event taking place in the first six months of that year and the second 
event taking place in the second six months of that year and where the interval between 
the two events is at least four months and not more than eight months. 


Service is the performance of those adjustments or procedures specified which are to be 
performed by the user, manufacturer or other service personnel in order to ensure the 
intended performance of instruments and equipment. 


State CODIS administrator is the CODIS Administrator who serves as the central point 
of contact for a State with the NDIS Custodian and is responsible for ensuring other 
participating laboratories in that State comply with the terms and conditions for 
participation in the National DNA Index System. 


Technical leader (or equivalent role, position, or title as designated by the Laboratory 
Director) is an employee who is accountable for the technical operations of the laboratory 
and who is authorized to stop or suspend laboratory operations.  


Technical review is an evaluation of reports, notes, data, and other documents to ensure 
there is an appropriate and sufficient basis for the scientific conclusions. 


Technical reviewer is an employee or contract employee who is a current or previously 
qualified analyst in the methodology being reviewed that performs a technical review of 
analytical results and is not an author of the applicable report.  


Technician (or equivalent role, position, or title as designated by the Laboratory 
Director) is an employee or contract employee who performs analytical techniques on 
database, known or casework reference samples under the supervision of a qualified 
analyst. Technicians do not interpret data, reach conclusions on typing results, or prepare 
final reports. 


Technology is used to describe the type of DNA analysis performed in the laboratory, 
such as RFLP, STR, YSTR or mitochondrial DNA. 


Test kit is a pre-assembled set of reagents that allows the user to conduct a specific DNA 
extraction, quantitation or amplification. 


Traceability is the property of a result of a measurement whereby it can be related to 
appropriate standards, generally international or national standards, through an unbroken 
chain of comparisons.  
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Underlying scientific principle is a rule concerning a natural phenomenon or function 
that is a part of the basis used to proceed to more detailed scientific functions. 


Validation is a process by which a procedure is evaluated to determine its efficacy and 
reliability for DNA database analysis and includes the following: 


(1) Developmental validation is the acquisition of test data and 
determination of conditions and limitations of a new or novel DNA 
methodology for use on database, known or casework reference samples.  
(2) Internal validation is an accumulation of test data within the laboratory 
to demonstrate that established methods and procedures perform as 
expected in the laboratory.  


 Vendor laboratory is a government or private laboratory that provides DNA analysis 
services to another laboratory or agency and does not take ownership of the DNA  data 
for purposes of entry into CODIS. 


Work product is the material that is generated as a function of analysis, which may 
include extracts, amplified product and amplification tubes or plates as defined by the 
laboratory. 


3. QUALITY ASSURANCE PROGRAM  


STANDARD 3.1 The laboratory shall establish, follow and maintain a documented quality 
system that is appropriate to the testing activities and is equivalent to, or more stringent than, 
what is required by these Standards.  


3.1.1 The quality system shall be documented in a manual that includes or references the 
following elements: 


3.1.1.1 Goals and objectives  


3.1.1.2 Organization and management 


3.1.1.3 Personnel  


3.1.1.4 Facilities 


3.1.1.5 Sample control  


3.1.1.6 Validation 


3.1.1.7 Analytical procedures 


3.1.1.8 Equipment calibration and maintenance 
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3.1.1.9 Documentation/Reports  


3.1.1.10 Review 


3.1.1.11 Proficiency testing 


3.1.1.12 Corrective action 


3.1.1.13 Audits 


3.1.1.14 Safety 


3.1.1.15 Outsourcing 


STANDARD 3.2 The laboratory shall maintain and follow a procedure regarding document 
retention that specifically addresses proficiency tests, analytical results, sample receipt and 
processing records, sample retention, hit confirmation, corrective action, audits, training records, 
continuing education and court testimony monitoring. 


STANDARD 3.3 The quality system as applicable to DNA shall be reviewed annually 
independent of the audit required by Standard 15.  The review of the quality system shall be 
completed under the direction of the technical leader and the approval by the technical leader 
shall be documented.  


4. ORGANIZATION AND MANAGEMENT  


STANDARD 4.1 The laboratory shall:  


4.1.1 Have a managerial staff with the authority and resources needed to discharge their 
duties and meet the requirements of the Standards in this document. 


4.1.2 Have a technical leader who is accountable for the technical operations. Multi-
laboratory systems shall have at least one technical leader.  


4.1.3 Have a CODIS administrator who is accountable for CODIS on-site at each 
individual laboratory facility utilizing CODIS. 


4.1.4 Have at least two full time employees who are qualified DNA analysts. 


4.1.5 Specify and document the responsibility, authority, and interrelation of all 
personnel who manage, perform or verify work affecting the validity of the DNA 
analysis.   


4.1.6 Have a documented contingency plan that is approved by laboratory management if 
the technical leader position is vacated. 
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5. PERSONNEL  


STANDARD 5.1 Laboratory personnel shall have the education, training and experience 
commensurate with the examination and testimony provided. The laboratory shall: 


5.1.1 Have a written job description for personnel, that may be augmented by additional 
documentation that defines responsibilities, duties and skills.  


5.1.2 Have a documented training program for qualifying all analyst/technician(s).  


5.1.2.1 The laboratory’s training program shall include a training manual covering 
all DNA analytical procedures that the analyst/technician will perform.  Practical 
exercises shall include the DNA methodologies used in the laboratory’s database 
program.   


5.1.2.1.1 If the databasing laboratory is processing known or casework 
reference sample(s) as evidence, the laboratory’s training program shall 
also include evidence handling and courtroom testimony. 


5.1.2.2 The training program shall teach and assess the technical skills and 
knowledge required to perform DNA analysis. 


5.1.2.2.1 The training program shall require an individual’s demonstration 
of competency.  The laboratory shall maintain documentation of the 
successful completion of such competency test(s). 


5.1.2.2.2 When hiring experienced analyst/technician(s), the technical 
leader shall be responsible for assessing their previous training and 
ensuring it is adequate and documented.  Modification to the training 
program may be appropriate and shall be documented by the technical 
leader. 


5.1.2.2.3 All analyst/technician(s), regardless of previous experience shall 
complete a competency test(s) covering the routine DNA methodologies 
to be used prior to participating in independent database analysis. 


5.1.3 Have a documented program to ensure technical qualifications are maintained 
through participation in continuing education.  


5.1.3.1 Continuing education: The technical  leader, CODIS administrator, and 
analyst(s) shall stay abreast of developments within the field of DNA typing by 
attending seminars, courses, professional meetings or documented training 
sessions/classes in relevant subject areas at least once each calendar year.  A 
minimum of eight cumulative hours of continuing education are required annually 
and shall be documented. 
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5.1.3.1.1 If continuing education is conducted internally, the title of the 
program, a record of the presentation, date of the training, attendance list, 
and the curriculum vitae of the presenter(s) shall be documented and 
retained by the laboratory. 


5.1.3.1.2 If the continuing education is conducted externally, the 
laboratory shall maintain documentation of attendance through a 
mechanism such as certificates, program agenda/syllabus, or travel 
documentation.  Attendance at a regional, national or international 
conference shall be deemed to provide a minimum of 8 hours of 
continuing education. 


5.1.3.1.3 Programs based on multimedia or internet delivery shall be 
subject to the approval of the technical leader.  Participation in such 
programs shall be formally recorded and its completion shall be submitted 
to the technical leader for review and approval.  The documentation shall 
include the time required to complete the program. 


5.1.3.2 The laboratory shall have a program approved by the technical leader for 
the annual review of scientific literature that documents the analysts’ ongoing 
reading of scientific literature. The laboratory shall maintain or have physical or 
electronic access to a collection of current books, reviewed journals, or other 
literature applicable to DNA analysis. 


5.1.4 Maintain records on the relevant qualifications, training, skills and experience of the 
technical personnel.  


STANDARD 5.2 The technical leader shall meet the following qualifications: 


5.2.1  Minimum educational requirements: The technical leader of a laboratory shall 
have, at a minimum, a Master's degree in a biology-, chemistry- or forensic science- 
related area and successfully completed 12 semester or equivalent credit hours from a 
combination of undergraduate and graduate course work covering the following subject 
areas: biochemistry, genetics, molecular biology, and statistics or population genetics.  


5.2.1.1 The 12 semester or equivalent credit hours shall include at least one 
graduate level course registering three (3) or more semester or equivalent credit 
hours. 


5.2.1.2 The specific subject areas listed in 5.2.1 shall constitute an integral 
component of any course work used to demonstrate compliance with this 
Standard.  


5.2.1.3 Individuals who have completed course work with titles other than those 
listed in 5.2.1 shall demonstrate compliance with this Standard through a 
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combination of pertinent materials such as a transcript, syllabus, letter from the 
instructor or other document that supports the course content.   


5.2.1.4 If the degree requirements of Standard 5.2.1 were waived by the American 
Society of Crime Laboratory Directors (ASCLD) in accordance with criteria 
approved by the Director of the Federal Bureau of Investigation (FBI), such a 
documented waiver is permanent and portable.  


5.2.2  Minimum experience requirements: The technical leader shall have three years of 
forensic, databasing or human identification DNA laboratory experience obtained at a 
laboratory where DNA testing was conducted for identification, databasing or forensic 
purposes.  As of the effective date of this revision, any newly appointed technical leader 
shall have a minimum of three years of human DNA (current or previous) experience as a 
qualified analyst on database or forensic samples.  The technical leader shall have 
previously completed the FBI sponsored auditor training or successfully complete the 
FBI sponsored auditor training within one year of appointment.  


5.2.3 The technical leader shall be responsible for the following:  


5.2.3.1 General duties and authority 


 5.2.3.1.1 Oversee the technical operations of the laboratory. 


5.2.3.1.2 Authority to initiate, suspend and resume DNA database 
operations for the laboratory or an individual.  


5.2.3.2 The minimum specific responsibilities to be performed by the technical 
leader include the following: 


5.2.3.2.1 To evaluate and document approval of all validations and 
methods used by the laboratory and to propose new or modified database 
procedures to be used by analysts.   


5.2.3.2.2 To review the academic transcripts and training records for 
newly qualified analysts and approve their qualifications prior to 
independent database analysis and document such review. 


5.2.3.2.3 To approve the technical specifications for outsourcing 
agreements. 


5.2.3.2.4 To review internal and external DNA Audit documents and, if 
applicable, approve corrective action(s) and document such review. 


5.2.3.2.5 To review, on an annual basis, the procedures of the laboratory 
and document such review. 
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5.2.3.2.6 To review and approve the training, quality assurance and 
proficiency testing programs in the laboratory. 


5.2.3.2.7 To review requests by contract employees for employment by 
multiple NDIS participating and/or vendor laboratories and, if no potential 
conflict of interests exist, may approve such requests. 


5.2.4 Accessibility: The technical leader shall be accessible to the laboratory to provide 
onsite, telephone or electronic consultation as needed.  A multi-laboratory system may 
have one technical leader over a system of separate laboratory facilities.  For multi-
laboratory systems the technical leader shall conduct a site visit to each laboratory at least 
semi-annually.  


5.2.4.1 The technical leader shall be a full time employee of the laboratory or 
multi-laboratory system.  


5.2.4.1.1 In the event that the technical leader position of a laboratory is 
vacated and there is no individual in the laboratory or multi-laboratory 
system who meets the requirements of this Standard and will serve as a 
technical leader, the laboratory shall immediately contact the FBI and 
submit their contingency plan within 14 days to the FBI for its approval. 
Work in progress by the laboratory may be completed during this 14 day 
period but new database DNA analysis shall not be started until the plan is 
approved by the FBI.  


5.2.5 Newly appointed technical leaders shall be responsible for the documented review 
of the following: 


 5.2.5.1 Validation and methodologies currently used by the laboratory; and 


 5.2.5.2 Educational qualifications and training records of currently qualified 
analysts. 


STANDARD 5.3 The CODIS administrator shall be an employee of the laboratory and meet the 
following qualifications: 


5.3.1 Minimum educational requirements. The CODIS administrator shall meet the 
educational requirements for an analyst as defined in Standard 5.4.  A CODIS 
administrator appointed prior to the effective date of this revision shall be deemed to have 
satisfied the minimum educational requirements; satisfaction of these minimum 
educational requirements shall be applicable to the specific laboratory the CODIS 
administrator is employed by prior to the effective date of this revision and shall not be 
portable. 
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5.3.2 Minimum experience requirements.  A CODIS administrator shall be or have been a 
current or previously qualified forensic or database DNA analyst as defined in Standard 
5.4 with documented mixture interpretation training. A CODIS administrator appointed 
prior to the effective date of this revision who is not or has never been a qualified analyst 
(with documented training in mixture interpretation) shall be deemed to have satisfied the 
minimum experience requirements upon completion of FBI sponsored CODIS training; 
satisfaction of these minimum experience requirements shall be applicable to the specific 
laboratory the CODIS administrator is employed by prior to the effective date of this 
revision and shall not be portable. 


5.3.3 Minimum CODIS training requirements. The CODIS administrator shall participate 
in FBI sponsored training in CODIS software within six months of assuming CODIS 
administrator duties if the administrator had not previously attended such training. The 
CODIS administrator shall successfully complete the FBI sponsored Auditor training 
within one year of assuming their administrator duties if the administrator had not 
previously attended such training. 


5.3.4 The CODIS administrator shall be responsible for the following: 


5.3.4.1 Administration of the laboratory’s CODIS network. 


5.3.4.2 Scheduling and documentation of the CODIS computer training of 
database analysts. 


5.3.4.3 Assurance that the security of data stored in CODIS is in accordance with 
state and/or federal law and NDIS operational procedures. 


5.3.4.4 Assurance that the quality of data stored in CODIS is in accordance with 
state and/or federal law and NDIS operational procedures.  


5.3.4.5 Assurance that matches are dispositioned in accordance with NDIS 
operational procedures. 


5.3.5 The CODIS administrator shall be authorized to terminate an analyst’s or 
laboratory’s participation in CODIS until the reliability and security of the computer data 
can be assured in the event an issue with the data is identified.   


5.3.5.1 The state CODIS administrator shall have the authority over all CODIS 
sites under his/her jurisdiction to terminate an analyst’s or laboratory’s 
participation in CODIS until the reliability and security of the computer data can 
be assured in the event an issue with the data is identified. 


5.3.6 A laboratory shall not upload DNA profiles to NDIS in the event that the CODIS 
administrator position is unoccupied.   
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STANDARD 5.4 The analyst shall be an employee or contract employee of the laboratory and 
meet the following qualifications: 


5.4.1 Minimum educational requirements. The analyst shall have a bachelor’s (or its 
equivalent) or an advanced degree in a biology-, chemistry- or forensic science- related 
area and shall have successfully completed college course work (graduate or 
undergraduate level) covering the following subject areas: biochemistry, genetics, 
molecular biology; and course work and/or training in statistics and/or population 
genetics as it applies to forensic or databasing DNA analysis.   


 5.4.1.1 The specific subject areas listed in Standard 5.4.1 shall be an integral 
 component of any coursework for compliance with this Standard.  


5.4.1.2 Analysts appointed or hired after the effective date of these revisions      
shall have a minimum of nine cumulative semester hours or equivalent that cover 
the required subject areas.  


 5.4.1.3 Analysts who have completed course work with titles other than those 
 listed in 5.4.1 above shall demonstrate compliance with this Standard through 
 a combination of pertinent materials, such as a transcript, syllabus, letter from 
 an instructor, or other document that supports the course content.  The 
 technical leader shall document approval of compliance with this Standard.   


5.4.2 Minimum experience requirements.  The analyst shall have six (6) months of 
human DNA laboratory experience with at least three (3) months in a forensic or database 
DNA laboratory.  If prior human DNA laboratory experience is accepted by a laboratory, 
the prior experience shall be documented and augmented by additional training, as 
needed, in the analytical methodologies, platforms and interpretations of human DNA 
results used by the laboratory.   


5.4.2.1 The analyst shall complete the analysis of a range of samples routinely 
encountered in database analysis prior to independent work using DNA 
technology. 


5.4.2.2 The analyst shall successfully complete a competency test(s) before 
beginning independent DNA analysis.   


STANDARD 5.5 The technical reviewer shall be an employee or contract employee of the 
laboratory and shall meet the following qualifications: 


5.5.1  A current or previously qualified analyst in the methodologies being reviewed. 


5.5.2  Successful completion of a competency test administered by the NDIS 
participating laboratory prior to participating in the technical review of DNA data. 







Quality Assurance Standards for DNA Databasing Laboratories  
Effective September 1, 2011 
 
 


17 


5.5.3  Participation in an external proficiency testing program at an NDIS participating 
laboratory on the same technology, platform and typing amplification test kit used to 
generate the DNA data being reviewed.  


STANDARD 5.6 The technician shall meet the following qualifications: 


5.6.1 Documented training specific to their job function(s).  


5.6.2 Successful completion of a competency test(s) before participating in DNA 
analysis. 


STANDARD 5.7 Laboratory technical support personnel shall have documented training 
specific to their job function(s).  


6. FACILITIES  


STANDARDS 6.1 The laboratory shall have a facility that is designed to ensure the integrity of 
the analyses and the samples. 


6.1.1 Access to the laboratory shall be controlled and limited in a manner to prevent 
access by unauthorized personnel. All exterior entrance/exit points require security 
control. The distribution of all keys, combinations, etc…, shall be documented and 
limited to the personnel designated by laboratory management.  


6.1.2 Except as provided in 6.1.4, techniques performed prior to PCR amplification such 
as sample accessioning, DNA extractions, and PCR setup shall be conducted at separate 
times or in separate spaces from each other.  Standard 6.1.4 is applicable if robotic 
workstations are used by the laboratory. 


6.1.3 Except as provided in 6.1.4, amplified DNA product, including real time PCR, shall 
be generated, processed and maintained in a room(s) separate from the sample 
accessioning, DNA extractions and PCR setup areas.  The doors between rooms 
containing amplified DNA and other areas shall remain closed.   


6.1.4 A robotic workstation may be used to carry out DNA extraction, quantitation (if 
applicable), PCR setup and/or amplification in a single room, provided that the analytical 
process has been validated in accordance with Standard 8.  If the robot performs analysis 
through amplification, the robot shall be housed in a separate room from that used for 
initial sample accessioning.  


6.1.5 The laboratory shall have and follow written procedures for cleaning and 
decontaminating facilities and equipment.  


7. SAMPLE CONTROL  
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STANDARD 7.1   The laboratory shall have and follow a documented sample inventory control 
system to ensure the integrity of database and known samples. This system shall ensure that: 


7.1.1 Database, known and casework reference samples shall be marked with a unique 
identifier or the laboratory shall have and follow a method to distinguish each 
sample throughout the processing (such as plate or rack mapping) that may not 
require the assignment of unique identifiers.  


 
7.1.2 Documentation of sample identity, collection, receipt, storage, and disposition shall 


be maintained.   


7.1.2.1 If the databasing laboratory is processing known or casework reference 
sample(s) as evidence, a chain of custody shall be documented and maintained in 
hard or electronic format.  The chain of custody shall include the signature, initials 
or electronic equivalent of each individual receiving or transferring the known or 
casework reference sample(s), the corresponding date for each transfer, and the 
known or casework reference sample(s) transferred.  


7.1.3 The laboratory shall have and follow documented procedures designed to minimize 
loss, contamination, and/or deleterious change of samples and work product in 
progress.  


 
7.1.4 The laboratory shall have secure areas for sample storage including environmental 


control consistent with the form or nature of the sample. 


STANDARD 7.2 Where possible, the laboratory shall retain the database sample for retesting for 
quality assurance and sample confirmation purposes.  


8. VALIDATION  


STANDARD 8.1 The laboratory shall use validated methodologies for DNA analyses.  There are 
two types of validations: developmental and internal. 


STANDARD 8.2 Developmental validation shall precede the use of a novel methodology for 
DNA database analysis.   


8.2.1 Developmental validation studies shall include, where applicable, characterization 
of the genetic marker, species specificity, sensitivity studies, stability studies, 
reproducibility, database-type samples, population studies, mixture studies, precision and 
accuracy studies, and PCR-based studies.  PCR-based studies include reaction conditions, 
assessment of differential and preferential amplification, effects of multiplexing, 
assessment of appropriate controls, and product detection studies.  All validation studies 
shall be documented.  
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8.2.2 Peer-reviewed publication of the underlying scientific principle(s) of a technology 
shall be required. 


STANDARD 8.3 Except as provided in Standard 8.3.1.1, internal validation of all manual and 
robotic methods shall be conducted by each laboratory and reviewed and approved by the 
laboratory’s technical leader prior to using a procedure for database applications. 


8.3.1 Internal validation studies conducted after the date of this revision shall include as 
applicable: database-type samples, reproducibility and precision, sensitivity and 
stochastic studies, and contamination assessment.  Internal validation studies shall be 
documented and summarized. The technical leader shall approve the internal validation 
studies. 


8.3.1.1 Internal validation data may be shared by all locations in a multi-
laboratory system.  Each laboratory in a multi-laboratory system shall complete, 
document and maintain applicable precision, sensitivity and contamination 
assessment studies.  The summary of the validation data shall be available at each 
site.   


8.3.2 Internal validation shall define quality assurance parameters and interpretation 
guidelines.  


8.3.3 A complete change of detection platform or test kit (or lab assembled equivalent) 
shall require internal validation studies. 


8.3.4 For inclusion into NDIS of profiles reviewed by an expert system, the expert system 
shall be validated in accordance with applicable NDIS operational procedures. 


8.3.5 Internal validation of robotics shall be conducted and documented to the extent they 
are used by the database laboratory.  


STANDARD 8.4 Before the introduction of a methodology into the database laboratory, the 
analyst or examination team shall successfully complete a competency test(s) to the extent of 
his/her participation in database analyses. 


STANDARD 8.5 The performance of a modified procedure shall be evaluated by comparison 
with the original procedure using similar DNA samples. 


STANDARD 8.6 Each additional critical instrument shall require a performance check.  
Modifications to an instrument, such as a detection platform, that do not affect the analytical 
portion of the instrument shall require a performance check. 


STANDARD 8.7 Modifications to software, such as an upgrade, shall require a performance 
check prior to implementation.  New software or significant software changes that may impact 
interpretation or the analytical process shall require a validation prior to implementation. 
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9. ANALYTICAL PROCEDURES  


STANDARD 9.1 The laboratory shall have and follow written analytical procedures approved 
by the technical leader.  The standard operating procedures are to be reviewed annually by the 
technical leader independent of the audit required by Standard 15 and this review shall be 
documented. 


9.1.1 The laboratory shall have and follow a standard operating procedure for each 
analytical method used by the laboratory.  The procedures shall specify reagents, sample 
preparation, extraction, equipment and controls which are standard for DNA analysis and 
data interpretation.  


STANDARD 9.2 The laboratory shall use reagents that are suitable for the methods employed.  


9.2.1 The laboratory shall have written procedures for documenting commercial reagents 
and for the formulation of in-house reagents. 


9.2.2 Commercial reagents shall be labeled with the identity of the reagent and the 
expiration date as provided by the manufacturer or as determined by the laboratory. 


9.2.3 In-house reagents shall be labeled with the identity of the reagent, the date of 
preparation and/or expiration, and the identity of the individual preparing the reagent. 


STANDARD 9.3 The laboratory shall identify critical reagents and evaluate them prior to use in 
the database laboratory. These critical reagents shall include, but are not limited to, the 
following: 


 9.3.1 Test kits for performing quantitative PCR and genetic typing  


9.3.2 Thermostable DNA polymerase, primer sets and allelic ladders, used for genetic 
analysis that are not tested as test kit components under Standard 9.3.1. 


STANDARD 9.4 The laboratory shall have and follow a documented procedure for the 
resolution, verification and reporting/notification of database matches. 


STANDARD 9.5 The laboratory shall monitor the analytical procedures using the following 
controls and standards. 


9.5.1. Where quantitation is used, quantitation standards shall be used. 


9.5.2 Positive and negative amplification controls associated with samples being typed 
shall be amplified concurrently in the same instrument with the samples at all loci and 
with the same primers as the database, known and casework reference samples.  All 
samples typed shall also have the corresponding amplification controls typed.  
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9.5.3 Reagent blank controls associated with each extraction set being analyzed shall be: 


 9.5.3.1 Extracted concurrently; 


9.5.3.2  Amplified utilizing the same primers, instrument model and concentration 
conditions as required by the  sample(s) with the most sensitive volume 
conditions of the extraction set; and 


9.5.3.3 Typed utilizing the same instrument model, injection conditions and most 
sensitive volume conditions of the extraction set.  


9.5.4 Allelic ladders and internal size makers for variable number tandem repeat 
sequence PCR based systems.  


9.5.5 The laboratory shall check its DNA procedures annually or whenever substantial 
changes are made to a procedure against an appropriate and available NIST standard 
reference material or standard traceable to a NIST standard. 


STANDARD 9.6 The laboratory shall have and follow written guidelines for the interpretation of 
data. An NDIS approved and internally validated Expert System may be used to complete the 
data interpretation process.  


9.6.1 The laboratory shall verify that all control results meet the laboratory’s 
interpretation guidelines for all data to be entered into CODIS. 


STANDARD 9.7 The laboratory shall have and follow a documented policy for the detection 
and control of contamination. 


10. EQUIPMENT CALIBRATION AND MAINTENANCE  


STANDARD 10.1 The laboratory shall use equipment suitable for the methods employed.  


STANDARD 10.2 The laboratory shall have and follow a documented program for conducting 
performance checks, calibration and recertification of instruments and equipment.  


10.2.1 At a minimum, the following critical instruments or equipment shall require 
annual performance checks: 


10.2.1.1 Thermometer traceable to national or international standard(s) that is 
used for conducting performance verification checks. 


10.2.1.2 Balances/scales 


10.2.1.3 Thermal cycler temperature verification system 
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 10.2.1.4 Thermal cycler, including quantitative-PCR system where utilized 


10.2.1.5 Electrophoresis detection systems 


10.2.1.6 Robotic systems 


10.2.1.7 Genetic analyzers 


10.2.1.8 Mechanical pipettes  


10.2.2 The following critical equipment require quarterly recertification: 


 10.2.2.1 Expert systems approved for use at NDIS  


STANDARD 10.3 The laboratory shall have a schedule and follow a documented program to 
ensure that instruments and equipment are properly maintained. The laboratory shall retain 
documentation of maintenance, service or calibration. 


STANDARD 10.4 New critical instruments and equipment, or critical instruments and 
equipment that have undergone repair, service or calibration shall undergo a performance check 
before use in database analysis. 


 10.4.1 At a minimum, the following critical equipment shall undergo a performance 
check and/or recertification following repair, service or calibration: 


  10.4.1.1 Electrophoresis detection systems 


  10.4.1.2 Robotic systems 


  10.4.1.3 Genetic analyzers 


  10.4.1.4 Thermal cycler, including quantitative-PCR where utilized 


  10.4.1.5 Expert systems approved for use at NDIS 


11. DOCUMENTATION/REPORTS 


STANDARD 11.1 The laboratory shall have and follow written procedures for maintaining 
documentation for database, known or casework reference samples. The laboratory shall 
maintain all analytical documentation generated by analysts related to database analyses. The 
laboratory shall retain, in hard or electronic format, sufficient documentation for each technical 
analysis to support the profile data such that another qualified individual could evaluate and 
interpret the data. 
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STANDARD 11.2 Except as otherwise provided by state or federal law, the laboratory shall have 
and follow written procedures to ensure the confidentiality of the database, known or casework 
reference samples and the information in DNA databases and DNA records. 
 


11.2.1 The laboratory shall have and follow written procedures for the release of DNA 
records and database, known or casework reference samples in accordance with 
applicable state and federal law. 
 
11.2.2  The laboratory shall have and follow written procedures for the release of 
personally identifiable information relating to DNA records in accordance with 
applicable state and federal law.  


 
11.2.2.1 The laboratory shall have and follow a procedure for the release of 
personally identifiable information in connection with a database hit. 


12. REVIEW  


STANDARD 12.1 The laboratory shall have and follow written procedures for reviewing DNA 
records and DNA database information, including the verification and resolution of database 
matches.  The review of DNA data generated external to the laboratory is governed by Standard 
17. 


12.1.1 An individual conducting technical reviews shall be or have been an analyst 
qualified in the methodology being reviewed.  


STANDARD 12.2 The laboratory shall perform a technical review of all DNA records prior to 
uploading or searching in SDIS. Completion of the technical review shall be documented and the 
technical review of a DNA record shall include the following elements: 


12.2.1 A review of all notes, all worksheets, and the electronic data (or printed 
electropherograms or images) supporting the results.  


12.2.2 A review of all DNA types to verify that they are supported by the raw or analyzed 
data (electropherograms or images).  The review of the DNA types may be accomplished 
by an NDIS-approved and internally validated expert system. 


12.2.3 A review of all controls, internal lane standards and allelic ladders to verify that 
the expected results were obtained. 


12.2.4 A review to confirm that reworked samples have appropriate controls. 


STANDARD 12.3 The release of personally identifiable information associated with a database 
hit shall require an administrative review of the official correspondence. The administrative 
review shall include the following elements, any or all of which may be included within the 
technical review: 
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12.3.1 A review of the supporting administrative documentation and the correspondence 
for clerical errors, accuracy of information and adherence to agency policy. 


12.3.2 A review of the individual’s biographical data, qualifying offense, and DNA 
profile generated from reanalysis, as applicable. 


12.3.3 The laboratory shall have and follow a procedure to document the completion of 
the administrative review. 


STANDARD12.4 The laboratory shall document the elements of a technical and administrative 
review.   


STANDARD 12.5 The laboratory shall have and follow a documented procedure to address 
unresolved discrepant conclusions between analysts and reviewer(s). 


STANDARD 12.6. The laboratory shall have a system in place to ensure that the correct CODIS 
specimen categories have been assigned. 


STANDARD 12.7  The laboratory shall have and follow a program that documents the annual 
monitoring of the testimony of laboratory personnel. 


13. PROFICIENCY TESTING  


STANDARD 13.1 Analysts, technical reviewers, technicians, and other personnel designated by 
the technical leader, shall undergo semi-annual external proficiency testing in each technology 
performed to the full extent in which they participate in database analysis.  Semi-annual is used 
to describe an event that takes place two times during one calendar year, with the first event 
taking place in the first six months of the calendar year and the second event taking place in the 
second six months of that calendar year and where the interval between the two events is at least 
four months and not more than eight months.  Such external proficiency testing shall be an open 
proficiency testing program and shall be submitted to the proficiency testing provider in order to 
be included in the provider’s published external summary report. 


13.1.1 Individuals routinely utilizing both manual and automated methods shall be 
proficiency tested in each method at least once per year to the full extent in which they 
participate in database analysis. 


13.1.2 Newly qualified individuals shall enter the external proficiency testing program 
within six months of the date of their qualification.   


13.1.3 For purposes of tracking compliance with the semi-annual proficiency testing 
requirement, the laboratory shall define, document and consistently use the date that the 
proficiency test is performed as the received date, assigned date, submitted date, or the 
due date. 
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13.1.4 Except as provided in Standard 13.1.4.1, each analyst shall be assigned and 
complete his/her own external proficiency test. 


13.1.4.1 Laboratories that use a team approach to database analysis may do so on 
external proficiency tests.  However, all analysts, technical reviewers and 
technicians shall be proficiency tested at least once per year in each of the  DNA 
technologies, including test kits for DNA typing, and each platform in which they 
perform database analysis. 


13.1.5 Typing of all CODIS core loci or CODIS core sequence ranges shall be attempted 
for each technology performed. 


13.1.6 The laboratory shall maintain the following records for proficiency tests:  


13.1.6.1  The test set identifier, 
13.1.6.2  Identity of the analyst, and other participants, if applicable,  
13.1.6.3  Date of analysis and completion,  
13.1.6.4  Copies of all data and notes supporting the conclusions,  
13.1.6.5  The proficiency test results,  
13.1.6.6  Any discrepancies noted, and  
13.1.6.7  Corrective actions taken.  


13.1.7 The laboratory shall include, at a minimum, the following criteria for evaluating 
proficiency test results: 


13.1.7.1 Inclusions and exclusions, if applicable, as well as all reported genotypes 
and/or phenotypes are correct or incorrect according to consensus results or are 
within the laboratory’s interpretation guidelines.    


13.1.7.2 All results reported as inconclusive or not interpretable are consistent 
with written laboratory guidelines.  


 13.1.7.2.1 The technical leader shall review any inconclusive result 
 for compliance with laboratory guidelines. 


13.1.7.3 All discrepancies/errors and subsequent corrective actions shall be 
documented. 


13.1.7.4 All final reports are graded as satisfactory or unsatisfactory.  


 13.1.7.4.1 A satisfactory grade is attained when there are no analytical 
 errors for the DNA profile typing data.  


  13.1.7.4.1.1 Administrative errors and corrective actions, as  
  applicable, shall be documented. 
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13.1.8 All proficiency test participants shall be informed of his/her final test results and 
this notification shall be documented.  


13.1.9 The technical leader shall be informed of the results of all participants and this 
notification shall be documented.  The technical leader shall inform the CODIS 
administrator of all non-administrative discrepancies that affect the typing results and/or 
conclusions at the time of discovery. 


STANDARD 13.2 The laboratory shall use an external proficiency test provider that is in 
compliance with the current proficiency testing manufacturing guidelines established by the 
American Society of Crime Laboratory Directors/ Laboratory Accreditation Board or be in 
compliance with the current International Organization for Standardization.  


14. CORRECTIVE ACTION  


STANDARD 14.1 The laboratory shall establish and follow a corrective action plan to address 
when discrepancies are detected in proficiency tests and database analysis.  A laboratory 
corrective action plan shall define what level/type of discrepancy are applicable to this practice 
and identify (when possible) the cause, effect of the discrepancy, corrective actions taken and 
preventative measures taken (where applicable) to minimize its reoccurrence.  Documentation of 
all corrective actions shall be maintained in accordance with Standard 3.2.  


STANDARD 14.2 Corrective actions shall not be implemented without the documented approval 
of the technical leader. 


15. AUDITS  


STANDARD 15.1 The laboratory shall be audited annually in accordance with these standards.  
The annual audits shall occur every calendar year and shall be at least 6 months and no more 
than 18 months apart. Audits shall be conducted by an audit team comprised of qualified 
auditor(s) having at least one team member who is or has been an analyst previously qualified in 
the laboratory’s current DNA technologies and platform and one team member who is currently 
or was previously a qualified analyst from a databasing laboratory. 


 


STANDARD 15.2 At least once every two years, an external audit shall be conducted by an 
audit team comprised of qualified auditors from a second agency(ies) having at least one team 
member who is or has been an analyst previously qualified in the laboratory’s current DNA 
technologies and platform and one team member who is currently or was previously a qualified 
analyst from a databasing laboratory. 


  15.2.1  Each analyst, CODIS administrator and technical leader shall have   
  his/her education, experience and training qualifications evaluated and   
  approved during two successive, separate external audits conducted after July  
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  1, 2004.  Approval of an individual’s education, experience and training   
  qualifications shall be documented in the audit document.  


  15.2.2 Each validation study shall be evaluated and approved during one   
  external audit.  Approved validation studies shall be documented in the audit  
  document. 


STANDARD 15.3 For internal audits, the auditor or audit team shall have the following 
expertise: currently qualified auditor and currently or previously qualified as an analyst in the 
laboratory’s current DNA technologies and platform.   


STANDARD 15.4 Internal and external audits shall be conducted utilizing the FBI DNA Quality 
Assurance Standards Audit Document. 


STANDARD 15.5 Internal and external DNA Audit documents and, if applicable, corrective 
action(s) shall be submitted to the technical leader for review to ensure that findings, if any, were 
appropriately addressed. 


  15.5.1 For NDIS participating laboratories, all external audit documentation  
  and laboratory responses shall be provided to the FBI within 30 days of   
  laboratory receipt of the audit documents or report. 


STANDARD 15.6 Internal and external audit documentation shall be retained and available for 
inspection during subsequent audits.  


16. SAFETY 


STANDARD 16.1 The laboratory shall have and follow a documented environmental health and 
safety program.  This program shall include the following: 


 16.1.1 A blood borne pathogen and chemical hygiene plan 


 16.1.2 Documented training on the blood borne pathogen and chemical hygiene plan.  


STANDARD 16.2 The laboratory’s environmental health and safety plan shall be reviewed once 
each calendar year and such review shall be documented. 


17. OUTSOURCING  


STANDARD 17.1 A vendor laboratory performing database DNA analysis shall comply with 
these Standards and the accreditation requirements of federal law. 


17.1.1 An NDIS participating laboratory that outsources DNA sample(s) to a vendor 
laboratory to generate DNA data that will be entered into or searched in CODIS shall 
require the vendor laboratory to provide documentation of compliance with these 
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Standards and the accreditation requirements of federal law.  The NDIS participating 
laboratory shall maintain such documentation. 


STANDARD 17.2 Except as provided in Standard 17.2.1, an NDIS participating laboratory’s 
technical leader shall document approval of the technical specifications of the outsourcing 
agreement with a vendor laboratory before it is awarded.  Such documentation shall be 
maintained by the NDIS participating laboratory. 


17.2.1 A vendor laboratory that is performing DNA analysis for a law enforcement 
agency or other entity and generating DNA data that may be entered into or searched in 
CODIS shall not initiate analysis for a specific sample or set of samples until documented 
approval has been obtained from the appropriate NDIS participating laboratory’s 
technical leader of acceptance of ownership of the DNA data. 


STANDARD 17.3 An NDIS participating laboratory shall not upload or accept DNA data for 
upload to CODIS from any vendor laboratory or agency without the documented prior approval 
of the technical specifications of the outsourcing agreement and/or documented approval of 
acceptance of ownership of the DNA data by the NDIS participating laboratory’s technical 
leader. 


STANDARD 17.4 An NDIS participating laboratory shall have, follow and document 
appropriate quality assurance procedures to verify the integrity of the data received from the 
vendor laboratory including, but not limited to, the following: 
 


17.4.1 Random reanalysis of database, known or casework reference samples; 
 
17.4.2 Inclusion of QC samples; 


17.4.3 Performance of an on-site visit by an NDIS participating laboratory or multi-
laboratory system outsourcing DNA sample(s) to a vendor laboratory or accepting 
ownership of DNA data from a vendor laboratory.  The laboratory shall have and follow 
a procedure to perform an on-site visit(s) of the vendor laboratory, provided, however, 
that an on-site visit shall not be required when only technical review services are being 
provided. The procedure to perform an on-site visit shall include, at a minimum, the 
following elements: 


17.4.3.1 A documented initial on-site visit prior to the vendor laboratory’s 
beginning of DNA analysis for the laboratory. 


17.4.3.2 The on-site visit shall be performed by the technical leader or a 
designated employee of an NDIS participating laboratory, who is a 
qualified or previously qualified DNA analyst in the technology, platform 
and typing amplification test kit used to generate the DNA data. 
Alternatively, the technical leader of the NDIS Participating Laboratory 
may accept an on-site visit conducted by a designated FBI employee. 
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17.4.3.3 If the outsourcing agreement extends beyond one year, an annual 
on-site visit shall be required.  Each annual on-site visit shall occur every 
calendar year and shall be at least 6 months and no more than 18 months 
apart. 


17.4.3.3.1 An NDIS participating laboratory may accept an on-site 
visit conducted by the FBI or another NDIS participating 
laboratory using the same technology, platform and typing 
amplification test kit, for the generation of the DNA data and shall 
document the review and approval of such on-site visit. 


STANDARD 17.5 An NDIS participating laboratory shall have, follow and document 
appropriate technical review procedures to verify the integrity of the data received from the 
vendor laboratory.  


STANDARD 17.6 Prior to the upload or search of DNA data in SDIS, an analyst, CODIS 
Administrator or technical reviewer employed by an NDIS participating laboratory shall review 
the DNA data to verify the correct specimen category for entry into CODIS. 


STANDARD 17.7 Prior to the upload of DNA data to SDIS or the reporting of search results, the 
technical review of a vendor laboratory’s DNA data shall be performed. 


17.7.1 A technical review of DNA data shall include the following elements: 


17.7.1.1  A review of all DNA types to verify that they are supported by the raw 
or analyzed data (electropherograms or images). 


17.7.1.2  A review of all associated controls, internal lane standards and allelic 
ladders to verify that the expected results were obtained. 


17.7.1.3  Verification of the DNA types, and the correct specimen category for 
entry into CODIS. 


17.7.2 A technical review of a vendor laboratory’s DNA data shall be performed by an 
analyst or technical reviewer employed by an NDIS participating laboratory who is 
qualified or was previously qualified in the technology, platform and test kit used to 
generate the DNA data and participates in an NDIS laboratory’s proficiency testing 
program. A portion of this review may be accomplished through the use of an NDIS-
approved and internally validated expert system.  
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QUALITY ASSURANCE STANDARDS FOR DNA     
DATABASING LABORATORIES    
INTRODUCTION 


These Standards are applicable to databasing laboratories performing DNA analyses on DNA 
samples obtained from identified subject(s) for purposes of entering the resulting DNA profile or 
DNA record into a DNA database. If, in addition, the databasing laboratory is performing DNA 
analyses on known or casework reference samples considered evidence by that laboratory, the 
databasing laboratory shall: 


(1) Follow the Quality Assurance Standards for Forensic DNA Testing Laboratories for 
the known or casework reference samples; or 


(2) Follow these Standards including the additional requirements for known and 
casework reference samples in 5.1.2.1.1 and 7.1.2.1.  


This document consists of definitions and standards. The Standards are quality assurance 
measures that place specific requirements on the laboratory. Equivalent measures not outlined in 
this document may also meet the Standard if determined sufficient through an accreditation 
process.  


EFFECTIVE DATE: 


These standards shall take effect September 1, 2011. 


REFERENCES:  


Federal Bureau of Investigation, “Quality Assurance Standards for Forensic DNA Testing 
Laboratories” and “Quality Assurance Standards for Convicted Offender DNA Databasing 
Laboratories,” Forensic Science Communications, July 2000, Volume 2, Number 3.  


1. SCOPE  


These Standards describe the quality assurance requirements that laboratories performing DNA 
testing on database, known or casework reference samples for inclusion in the Combined DNA 
Index System (CODIS) shall follow to ensure the quality and integrity of the data generated by the 
laboratory. These Standards also apply to vendor laboratories that perform DNA testing on database, 
known or casework reference samples in accordance with Standard 17.  These Standards do not 
preclude the participation of a laboratory, by itself or in collaboration with others, in research and 
development, on procedures that have not yet been validated.  


2. DEFINITIONS  


As used in these Standards, the following terms shall have the meanings specified:  







Quality Assurance Standards for DNA Databasing Laboratories  
Effective September 1, 2011 
 
 


2 


Accredited laboratory is a DNA laboratory that has received formal recognition that it meets or 
exceeds a list of standards, including the FBI Director’s Quality Assurance Standards, to perform 
specific tests, by a nonprofit professional association of persons actively involved in forensic 
science that is nationally recognized within the forensic science community in accordance with 
the provisions of the Federal DNA Identification Act (42 U.S.C. §14132) or subsequent laws. 


Accuracy is the degree of conformity of a measured quantity to its actual (true) value.  


Administrative review is an evaluation of the report and/or supporting 
documentation for consistency with laboratory policies and for editorial 
correctness.  


Analyst (or equivalent role, position, or title as designated by the Laboratory Director) is 
an employee or contract employee that has successfully completed the laboratory’s 
training requirements for database, known or casework reference sample analysis, passed 
a competency test, and has entered into a proficiency testing program according to these 
Standards. This individual conducts and/or directs the analysis of database, known or 
casework reference samples and interprets the resulting data from these samples. 


Analytical documentation is the documentation of procedures, standards, controls 
and instruments used, observations made, results of tests performed, charts, 
graphs, photos and other documentation generated which are used to support the 
analyst’s conclusions. 


Analytical procedure is an orderly step-by-step process designed to ensure 
operational uniformity and to minimize analytical drift.  


Annual is once per calendar year. 


Audit is an inspection used to evaluate, confirm, or verify activity related to quality.  
 
Biochemistry is the study of the nature of biologically important molecules in living 
systems, DNA replication and protein synthesis, and the quantitative and qualitative 
aspects of cellular metabolism. 
 
Calibration is the set of operations which establish, under specified conditions, the 
relationship between values indicated by a measuring instrument or measuring system, or 
values represented by a material, and the corresponding known values of a measurement.  
 
Casework reference sample is biological material obtained from a known individual and 
collected for purposes of comparison to forensic samples. 
 
CODIS is the COmbined DNA Index System administered by the FBI.  CODIS links 
DNA evidence obtained from crime scenes, thereby identifying serial criminals.  CODIS 
also compares crime scene evidence to DNA profiles obtained from offenders, thereby 
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providing investigators with the identity of the putative perpetrator. In addition, CODIS 
contains profiles from missing persons, unidentified human remains and relatives of 
missing persons.  There are three levels of CODIS: the Local DNA Index System (LDIS), 
used by individual laboratories; the State DNA Index System (SDIS), used at the state 
level to serve as a state’s DNA database containing DNA profiles from LDIS labs; and 
the National DNA Index System (NDIS), managed by the FBI as the nation’s DNA 
database containing all DNA profiles uploaded by participating states. 


 
CODIS administrator (or equivalent role, position, or title as designated by the 
Laboratory Director) is an employee of the laboratory responsible for administration and 
security of the laboratory’s CODIS at a laboratory that owns the database and/or known 
samples.  
 
Competency test(s) is a written, oral and/or practical test or series of tests designed to 
establish that an individual has demonstrated achievement of technical skills and met 
minimum standards of knowledge necessary to perform database DNA analysis. 
 
Competency is the demonstration of technical skills and knowledge necessary to perform 
database DNA analysis successfully. 
 
Contamination is the unintentional introduction of exogenous DNA into a DNA sample 
or PCR reaction. 
 
Continuing education is an educational activity (such as a class, lecture series, 
conference, seminar, or short course) that is offered by a recognized organization or 
individual that brings a participant up to date in his/her relevant area of knowledge. 
 
Contract employee is an individual that provides DNA typing and/or analytical support 
services to the NDIS participating laboratory.  The person performing these services must 
meet the relevant qualifications for the equivalent position in the NDIS participating 
laboratory.  A contract employee cannot serve as CODIS Administrator or technical 
leader and cannot be counted as a full-time qualified DNA analyst for purposes of 
satisfying the definition of a laboratory. Employment of a contract employee by multiple 
NDIS participating and/or vendor laboratories shall be disclosed and shall only be 
permitted subject to approval by the technical leader of the NDIS participating laboratory 
for which the contract employee is performing DNA typing and/or analytical services.  
  
Coursework is an academic class officially recognized and taught through a college or 
university program in which the participating student successfully completed and 
received one or more credit hours for the class. 
 
Critical equipment or instruments are those requiring calibration or a performance check 
prior to use and periodically thereafter. 
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Critical reagents are determined by empirical studies or routine practice to require testing 
on established samples before use on database or known samples.  
 
Database or databasing refers to the DNA analysis of database samples for entry into 
CODIS and, if eligible, for upload to the National DNA Index System (NDIS).  
 
Database sample is a sample obtained from an individual who is legally required to 
provide a DNA sample for databasing purposes and whose identity is established at the 
time of collection of the sample. 
 
Developmental validation is the acquisition of test data and determination of conditions 
and limitations of a new or novel DNA methodology for use on database and known 
samples.  
 
DNA record is a database record that includes the DNA profile as well as data required to 
manage and operate NDIS; i.e., the Originating Agency Identifier which serves to 
identify the submitting agency; the Specimen Identification Number; and DNA personnel 
associated with the DNA profile analyses. 
 
DNA type (also known as a DNA profile) is the genetic constitution of an individual at 
defined locations (also known as loci) in the DNA.  A DNA type derived from nuclear 
DNA typically consists of one or two alleles at several loci (e.g., short tandem repeat 
loci).  The DNA type derived from mitochondrial DNA is described in relation to the 
revised Cambridge Reference Sequence (Nature Genetics 1999, 23, 147).  
 
Employee is a person: (1) in the service of the applicable federal, state or local 
government, subject to the terms, conditions and rules of federal/state/local employment 
and eligible for the federal/state/local benefits of service; or (2) formerly in the service of 
a federal, state or local government who returns to service in that agency on a part-time 
or temporary basis.  For purposes of a vendor laboratory, an employee is a person in the 
service of a vendor laboratory and subject to the applicable terms, conditions and rules of 
employment of the vendor laboratory. 
 
Expert System is a software program or set of software programs that interprets the data 
generated from a DNA analysis instrument platform in accordance with laboratory 
defined quality assurance rules and accurately identifies the data that does and does not 
satisfy such rules. 
 
FBI is the Federal Bureau of Investigation, the Federal agency authorized by the DNA 
Identification Act of 1994 to issue quality assurance standards governing forensic testing 
and DNA databasing laboratories and to establish and administer the National DNA 
Index System (NDIS). 
  
Genetics is the study of inherited traits, genotype/phenotype relationships, and 
population/species differences in allele and genotype frequencies. 
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Guidelines are a set of general principles used to provide direction and parameters for 
decision making. 
 
Integral component is that portion of an academic course that is so significant and 
necessary to the understanding of the subject matter as a whole, that the course would be 
considered incomplete without it. 
 
Internal validation is the accumulation of test data within the laboratory to demonstrate 
that established methods and procedures perform as expected in the laboratory.  
 
Known sample is biological material whose identity or type is established. An example of 
a known sample is a sample contributed by the close biological relative of a missing 
person. 
 
Laboratory is a facility: (1) employing at least two full time employees who are qualified 
DNA analysts; and (2) having and maintaining the capability to perform the DNA 
analysis on database and/or known samples at that facility.   
 
Laboratory support personnel (or equivalent role, position, or title as designated by the 
Laboratory Director) are employees or contract employees who perform laboratory duties 
exclusive of analytical techniques on database and/or known samples.  
 
LDIS is the Local DNA Index System; please see definition of CODIS. 
 
Methodology is used to describe the analytical processes and procedures used to support 
a DNA typing technology: for example, extraction methods (manual vs. automated); 
quantitation methods (slot blot, fluorometry, real-time); typing test kit; and platform 
(capillary electrophoresis, real-time gel and end-point gel systems). 
 
Molecular biology is the study of the theories, methods, and techniques used in the study 
and analysis of gene structure, organization, and function. 
 
Multi-laboratory system is used to describe an organization that has more than one 
laboratory performing database DNA analysis. 
 
Multiplex system is a test providing for simultaneous amplification of multiple loci that is 
either prepared commercially or by a laboratory. 
 
Negative amplification control is used to detect DNA contamination of the amplification 
reagents.  This control consists of only amplification reagents without the addition of 
template DNA.   
 
NDIS is the National DNA Index System.  NDIS is one component of CODIS – the 
national and highest level index containing the DNA records contributed from 
participating federal, state and local laboratories.   
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NIST is the National Institute of Standards and Technology.  
 
Offender is an individual who is required by statute to submit a sample for DNA analysis 
and databasing. The term “offender” includes individuals who are convicted of or 
arrested for a crime or juveniles adjudicated delinquent for an offense and required by 
state or federal law to provide a DNA sample for analysis and databasing.  
 
On-site visit is a scheduled or unscheduled visit to the vendor laboratory work site by one 
or more representatives of an NDIS participating laboratory who is (are) a qualified or 
previously qualified DNA analyst(s) in the technology, platform and typing amplification 
test kit used to generate the DNA data, or designated FBI employee(s), to assess and 
document the vendor laboratory’s ability to perform analysis on outsourced database, 
known or casework reference samples. 
 
Outsourcing is the utilization of a vendor laboratory to provide DNA services in which 
the NDIS participating laboratory takes or retains ownership of the DNA data for entry 
into CODIS, when applicable. Outsourcing does not require the existence of a contractual 
agreement or the exchange of funds. 
 
Ownership occurs when any of the following criteria are applicable: 


(1) the originating laboratory will use any samples, extracts or any materials from 
the vendor laboratory for the purposes of database testing (i.e. a vendor 
laboratory prepares an extract that will be analyzed by the originating 
laboratory); 


(2) the originating laboratory will interpret the data generated by the vendor 
laboratory; 


(3) the originating laboratory will issue a report on the results of the analysis; or  
(4) the originating laboratory will enter or search a DNA profile in CODIS from 


data generated by the vendor laboratory. 
 


Performance check is a quality assurance measure to assess the functionality of 
laboratory instruments and equipment that affect the accuracy and/or validity of database,  
known or casework reference sample analysis. 
 
Platform is the type of analytical system utilized to generate DNA profiles such as 
capillary electrophoresis, real-time gel, and end-point gel instruments or systems. 
 
Polymerase Chain Reaction (PCR) is an enzymatic process by which a specific region of 
DNA is replicated during repetitive cycles which consist of the following: 
 (1) denaturation of the template;  
 (2) annealing of primers to complementary sequences at an empirically 
 determined temperature and;  
 (3) extension of the bound primers by a DNA polymerase. 
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Positive amplification control is an analytical control sample that is used to determine if 
the PCR performed properly.  This control consists of the amplification reagents and a 
known DNA sample.  
 
Precision characterizes the degree of mutual agreement among a series of individual 
measurements, values and/or results. 
 
Preferential amplification is the unequal sampling of the two alleles present in a 
heterozygous locus primarily due to stochastic (random) fluctuation arising when only a 
few DNA molecules are used to initiate the polymerase chain reaction.  
 
Procedure (protocol, SOP or other equivalent) is an established practice to be followed in 
performing a specified task or under specific circumstances. 
 
Proficiency testing is a quality assurance measure used to monitor performance and 
identify areas in which improvement may be needed. Proficiency tests may be classified 
as: 


(1) An internal proficiency test, which is produced by the agency undergoing the 
test. 
(2) An external proficiency test, which may be open or blind, is a test obtained 
from an approved proficiency test provider. 


Qualified auditor is a current or previously qualified DNA analyst who has successfully 
completed the FBI DNA Auditor’s training course. 


Quality system is the organizational structure, responsibilities, procedures, processes and 
resources for implementing quality management.  


Quantitative PCR is a method of determining the concentration of DNA in a sample by 
use of the polymerase chain reaction. 


Reagent blank control is an analytical control sample that contains no template DNA and 
is used to monitor contamination from extraction to final fragment or sequence analysis. 
This control is treated the same as, and parallel to, the database, known or casework 
reference samples being analyzed.  


Reference material (certified or standard) is a material for which values are certified by 
a technically valid procedure and accompanied by, or traceable to, a certificate or other 
documentation that is issued by a certifying body. 


Reproducibility is the ability to obtain the same result when the test or experiment is 
repeated. 


Review is an evaluation of documentation to check for consistency, accuracy, and 
completeness.  
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SDIS is the State DNA Index System; please see definition of CODIS. 


Second agency is an entity or organization external to and independent of the laboratory. 


Semi-annual is used to describe an event that takes place two times during one calendar 
year, with the first event taking place in the first six months of that year and the second 
event taking place in the second six months of that year and where the interval between 
the two events is at least four months and not more than eight months. 


Service is the performance of those adjustments or procedures specified which are to be 
performed by the user, manufacturer or other service personnel in order to ensure the 
intended performance of instruments and equipment. 


State CODIS administrator is the CODIS Administrator who serves as the central point 
of contact for a State with the NDIS Custodian and is responsible for ensuring other 
participating laboratories in that State comply with the terms and conditions for 
participation in the National DNA Index System. 


Technical leader (or equivalent role, position, or title as designated by the Laboratory 
Director) is an employee who is accountable for the technical operations of the laboratory 
and who is authorized to stop or suspend laboratory operations.  


Technical review is an evaluation of reports, notes, data, and other documents to ensure 
there is an appropriate and sufficient basis for the scientific conclusions. 


Technical reviewer is an employee or contract employee who is a current or previously 
qualified analyst in the methodology being reviewed that performs a technical review of 
analytical results and is not an author of the applicable report.  


Technician (or equivalent role, position, or title as designated by the Laboratory 
Director) is an employee or contract employee who performs analytical techniques on 
database, known or casework reference samples under the supervision of a qualified 
analyst. Technicians do not interpret data, reach conclusions on typing results, or prepare 
final reports. 


Technology is used to describe the type of DNA analysis performed in the laboratory, 
such as RFLP, STR, YSTR or mitochondrial DNA. 


Test kit is a pre-assembled set of reagents that allows the user to conduct a specific DNA 
extraction, quantitation or amplification. 


Traceability is the property of a result of a measurement whereby it can be related to 
appropriate standards, generally international or national standards, through an unbroken 
chain of comparisons.  
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Underlying scientific principle is a rule concerning a natural phenomenon or function 
that is a part of the basis used to proceed to more detailed scientific functions. 


Validation is a process by which a procedure is evaluated to determine its efficacy and 
reliability for DNA database analysis and includes the following: 


(1) Developmental validation is the acquisition of test data and 
determination of conditions and limitations of a new or novel DNA 
methodology for use on database, known or casework reference samples.  
(2) Internal validation is an accumulation of test data within the laboratory 
to demonstrate that established methods and procedures perform as 
expected in the laboratory.  


 Vendor laboratory is a government or private laboratory that provides DNA analysis 
services to another laboratory or agency and does not take ownership of the DNA  data 
for purposes of entry into CODIS. 


Work product is the material that is generated as a function of analysis, which may 
include extracts, amplified product and amplification tubes or plates as defined by the 
laboratory. 


3. QUALITY ASSURANCE PROGRAM  


STANDARD 3.1 The laboratory shall establish, follow and maintain a documented quality 
system that is appropriate to the testing activities and is equivalent to, or more stringent than, 
what is required by these Standards.  


3.1.1 The quality system shall be documented in a manual that includes or references the 
following elements: 


3.1.1.1 Goals and objectives  


3.1.1.2 Organization and management 


3.1.1.3 Personnel  


3.1.1.4 Facilities 


3.1.1.5 Sample control  


3.1.1.6 Validation 


3.1.1.7 Analytical procedures 


3.1.1.8 Equipment calibration and maintenance 
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3.1.1.9 Documentation/Reports  


3.1.1.10 Review 


3.1.1.11 Proficiency testing 


3.1.1.12 Corrective action 


3.1.1.13 Audits 


3.1.1.14 Safety 


3.1.1.15 Outsourcing 


STANDARD 3.2 The laboratory shall maintain and follow a procedure regarding document 
retention that specifically addresses proficiency tests, analytical results, sample receipt and 
processing records, sample retention, hit confirmation, corrective action, audits, training records, 
continuing education and court testimony monitoring. 


STANDARD 3.3 The quality system as applicable to DNA shall be reviewed annually 
independent of the audit required by Standard 15.  The review of the quality system shall be 
completed under the direction of the technical leader and the approval by the technical leader 
shall be documented.  


4. ORGANIZATION AND MANAGEMENT  


STANDARD 4.1 The laboratory shall:  


4.1.1 Have a managerial staff with the authority and resources needed to discharge their 
duties and meet the requirements of the Standards in this document. 


4.1.2 Have a technical leader who is accountable for the technical operations. Multi-
laboratory systems shall have at least one technical leader.  


4.1.3 Have a CODIS administrator who is accountable for CODIS on-site at each 
individual laboratory facility utilizing CODIS. 


4.1.4 Have at least two full time employees who are qualified DNA analysts. 


4.1.5 Specify and document the responsibility, authority, and interrelation of all 
personnel who manage, perform or verify work affecting the validity of the DNA 
analysis.   


4.1.6 Have a documented contingency plan that is approved by laboratory management if 
the technical leader position is vacated. 
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5. PERSONNEL  


STANDARD 5.1 Laboratory personnel shall have the education, training and experience 
commensurate with the examination and testimony provided. The laboratory shall: 


5.1.1 Have a written job description for personnel, that may be augmented by additional 
documentation that defines responsibilities, duties and skills.  


5.1.2 Have a documented training program for qualifying all analyst/technician(s).  


5.1.2.1 The laboratory’s training program shall include a training manual covering 
all DNA analytical procedures that the analyst/technician will perform.  Practical 
exercises shall include the DNA methodologies used in the laboratory’s database 
program.   


5.1.2.1.1 If the databasing laboratory is processing known or casework 
reference sample(s) as evidence, the laboratory’s training program shall 
also include evidence handling and courtroom testimony. 


5.1.2.2 The training program shall teach and assess the technical skills and 
knowledge required to perform DNA analysis. 


5.1.2.2.1 The training program shall require an individual’s demonstration 
of competency.  The laboratory shall maintain documentation of the 
successful completion of such competency test(s). 


5.1.2.2.2 When hiring experienced analyst/technician(s), the technical 
leader shall be responsible for assessing their previous training and 
ensuring it is adequate and documented.  Modification to the training 
program may be appropriate and shall be documented by the technical 
leader. 


5.1.2.2.3 All analyst/technician(s), regardless of previous experience shall 
complete a competency test(s) covering the routine DNA methodologies 
to be used prior to participating in independent database analysis. 


5.1.3 Have a documented program to ensure technical qualifications are maintained 
through participation in continuing education.  


5.1.3.1 Continuing education: The technical  leader, CODIS administrator, and 
analyst(s) shall stay abreast of developments within the field of DNA typing by 
attending seminars, courses, professional meetings or documented training 
sessions/classes in relevant subject areas at least once each calendar year.  A 
minimum of eight cumulative hours of continuing education are required annually 
and shall be documented. 
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5.1.3.1.1 If continuing education is conducted internally, the title of the 
program, a record of the presentation, date of the training, attendance list, 
and the curriculum vitae of the presenter(s) shall be documented and 
retained by the laboratory. 


5.1.3.1.2 If the continuing education is conducted externally, the 
laboratory shall maintain documentation of attendance through a 
mechanism such as certificates, program agenda/syllabus, or travel 
documentation.  Attendance at a regional, national or international 
conference shall be deemed to provide a minimum of 8 hours of 
continuing education. 


5.1.3.1.3 Programs based on multimedia or internet delivery shall be 
subject to the approval of the technical leader.  Participation in such 
programs shall be formally recorded and its completion shall be submitted 
to the technical leader for review and approval.  The documentation shall 
include the time required to complete the program. 


5.1.3.2 The laboratory shall have a program approved by the technical leader for 
the annual review of scientific literature that documents the analysts’ ongoing 
reading of scientific literature. The laboratory shall maintain or have physical or 
electronic access to a collection of current books, reviewed journals, or other 
literature applicable to DNA analysis. 


5.1.4 Maintain records on the relevant qualifications, training, skills and experience of the 
technical personnel.  


STANDARD 5.2 The technical leader shall meet the following qualifications: 


5.2.1  Minimum educational requirements: The technical leader of a laboratory shall 
have, at a minimum, a Master's degree in a biology-, chemistry- or forensic science- 
related area and successfully completed 12 semester or equivalent credit hours from a 
combination of undergraduate and graduate course work covering the following subject 
areas: biochemistry, genetics, molecular biology, and statistics or population genetics.  


5.2.1.1 The 12 semester or equivalent credit hours shall include at least one 
graduate level course registering three (3) or more semester or equivalent credit 
hours. 


5.2.1.2 The specific subject areas listed in 5.2.1 shall constitute an integral 
component of any course work used to demonstrate compliance with this 
Standard.  


5.2.1.3 Individuals who have completed course work with titles other than those 
listed in 5.2.1 shall demonstrate compliance with this Standard through a 
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combination of pertinent materials such as a transcript, syllabus, letter from the 
instructor or other document that supports the course content.   


5.2.1.4 If the degree requirements of Standard 5.2.1 were waived by the American 
Society of Crime Laboratory Directors (ASCLD) in accordance with criteria 
approved by the Director of the Federal Bureau of Investigation (FBI), such a 
documented waiver is permanent and portable.  


5.2.2  Minimum experience requirements: The technical leader shall have three years of 
forensic, databasing or human identification DNA laboratory experience obtained at a 
laboratory where DNA testing was conducted for identification, databasing or forensic 
purposes.  As of the effective date of this revision, any newly appointed technical leader 
shall have a minimum of three years of human DNA (current or previous) experience as a 
qualified analyst on database or forensic samples.  The technical leader shall have 
previously completed the FBI sponsored auditor training or successfully complete the 
FBI sponsored auditor training within one year of appointment.  


5.2.3 The technical leader shall be responsible for the following:  


5.2.3.1 General duties and authority 


 5.2.3.1.1 Oversee the technical operations of the laboratory. 


5.2.3.1.2 Authority to initiate, suspend and resume DNA database 
operations for the laboratory or an individual.  


5.2.3.2 The minimum specific responsibilities to be performed by the technical 
leader include the following: 


5.2.3.2.1 To evaluate and document approval of all validations and 
methods used by the laboratory and to propose new or modified database 
procedures to be used by analysts.   


5.2.3.2.2 To review the academic transcripts and training records for 
newly qualified analysts and approve their qualifications prior to 
independent database analysis and document such review. 


5.2.3.2.3 To approve the technical specifications for outsourcing 
agreements. 


5.2.3.2.4 To review internal and external DNA Audit documents and, if 
applicable, approve corrective action(s) and document such review. 


5.2.3.2.5 To review, on an annual basis, the procedures of the laboratory 
and document such review. 
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5.2.3.2.6 To review and approve the training, quality assurance and 
proficiency testing programs in the laboratory. 


5.2.3.2.7 To review requests by contract employees for employment by 
multiple NDIS participating and/or vendor laboratories and, if no potential 
conflict of interests exist, may approve such requests. 


5.2.4 Accessibility: The technical leader shall be accessible to the laboratory to provide 
onsite, telephone or electronic consultation as needed.  A multi-laboratory system may 
have one technical leader over a system of separate laboratory facilities.  For multi-
laboratory systems the technical leader shall conduct a site visit to each laboratory at least 
semi-annually.  


5.2.4.1 The technical leader shall be a full time employee of the laboratory or 
multi-laboratory system.  


5.2.4.1.1 In the event that the technical leader position of a laboratory is 
vacated and there is no individual in the laboratory or multi-laboratory 
system who meets the requirements of this Standard and will serve as a 
technical leader, the laboratory shall immediately contact the FBI and 
submit their contingency plan within 14 days to the FBI for its approval. 
Work in progress by the laboratory may be completed during this 14 day 
period but new database DNA analysis shall not be started until the plan is 
approved by the FBI.  


5.2.5 Newly appointed technical leaders shall be responsible for the documented review 
of the following: 


 5.2.5.1 Validation and methodologies currently used by the laboratory; and 


 5.2.5.2 Educational qualifications and training records of currently qualified 
analysts. 


STANDARD 5.3 The CODIS administrator shall be an employee of the laboratory and meet the 
following qualifications: 


5.3.1 Minimum educational requirements. The CODIS administrator shall meet the 
educational requirements for an analyst as defined in Standard 5.4.  A CODIS 
administrator appointed prior to the effective date of this revision shall be deemed to have 
satisfied the minimum educational requirements; satisfaction of these minimum 
educational requirements shall be applicable to the specific laboratory the CODIS 
administrator is employed by prior to the effective date of this revision and shall not be 
portable. 
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5.3.2 Minimum experience requirements.  A CODIS administrator shall be or have been a 
current or previously qualified forensic or database DNA analyst as defined in Standard 
5.4 with documented mixture interpretation training. A CODIS administrator appointed 
prior to the effective date of this revision who is not or has never been a qualified analyst 
(with documented training in mixture interpretation) shall be deemed to have satisfied the 
minimum experience requirements upon completion of FBI sponsored CODIS training; 
satisfaction of these minimum experience requirements shall be applicable to the specific 
laboratory the CODIS administrator is employed by prior to the effective date of this 
revision and shall not be portable. 


5.3.3 Minimum CODIS training requirements. The CODIS administrator shall participate 
in FBI sponsored training in CODIS software within six months of assuming CODIS 
administrator duties if the administrator had not previously attended such training. The 
CODIS administrator shall successfully complete the FBI sponsored Auditor training 
within one year of assuming their administrator duties if the administrator had not 
previously attended such training. 


5.3.4 The CODIS administrator shall be responsible for the following: 


5.3.4.1 Administration of the laboratory’s CODIS network. 


5.3.4.2 Scheduling and documentation of the CODIS computer training of 
database analysts. 


5.3.4.3 Assurance that the security of data stored in CODIS is in accordance with 
state and/or federal law and NDIS operational procedures. 


5.3.4.4 Assurance that the quality of data stored in CODIS is in accordance with 
state and/or federal law and NDIS operational procedures.  


5.3.4.5 Assurance that matches are dispositioned in accordance with NDIS 
operational procedures. 


5.3.5 The CODIS administrator shall be authorized to terminate an analyst’s or 
laboratory’s participation in CODIS until the reliability and security of the computer data 
can be assured in the event an issue with the data is identified.   


5.3.5.1 The state CODIS administrator shall have the authority over all CODIS 
sites under his/her jurisdiction to terminate an analyst’s or laboratory’s 
participation in CODIS until the reliability and security of the computer data can 
be assured in the event an issue with the data is identified. 


5.3.6 A laboratory shall not upload DNA profiles to NDIS in the event that the CODIS 
administrator position is unoccupied.   
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STANDARD 5.4 The analyst shall be an employee or contract employee of the laboratory and 
meet the following qualifications: 


5.4.1 Minimum educational requirements. The analyst shall have a bachelor’s (or its 
equivalent) or an advanced degree in a biology-, chemistry- or forensic science- related 
area and shall have successfully completed college course work (graduate or 
undergraduate level) covering the following subject areas: biochemistry, genetics, 
molecular biology; and course work and/or training in statistics and/or population 
genetics as it applies to forensic or databasing DNA analysis.   


 5.4.1.1 The specific subject areas listed in Standard 5.4.1 shall be an integral 
 component of any coursework for compliance with this Standard.  


5.4.1.2 Analysts appointed or hired after the effective date of these revisions      
shall have a minimum of nine cumulative semester hours or equivalent that cover 
the required subject areas.  


 5.4.1.3 Analysts who have completed course work with titles other than those 
 listed in 5.4.1 above shall demonstrate compliance with this Standard through 
 a combination of pertinent materials, such as a transcript, syllabus, letter from 
 an instructor, or other document that supports the course content.  The 
 technical leader shall document approval of compliance with this Standard.   


5.4.2 Minimum experience requirements.  The analyst shall have six (6) months of 
human DNA laboratory experience with at least three (3) months in a forensic or database 
DNA laboratory.  If prior human DNA laboratory experience is accepted by a laboratory, 
the prior experience shall be documented and augmented by additional training, as 
needed, in the analytical methodologies, platforms and interpretations of human DNA 
results used by the laboratory.   


5.4.2.1 The analyst shall complete the analysis of a range of samples routinely 
encountered in database analysis prior to independent work using DNA 
technology. 


5.4.2.2 The analyst shall successfully complete a competency test(s) before 
beginning independent DNA analysis.   


STANDARD 5.5 The technical reviewer shall be an employee or contract employee of the 
laboratory and shall meet the following qualifications: 


5.5.1  A current or previously qualified analyst in the methodologies being reviewed. 


5.5.2  Successful completion of a competency test administered by the NDIS 
participating laboratory prior to participating in the technical review of DNA data. 
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5.5.3  Participation in an external proficiency testing program at an NDIS participating 
laboratory on the same technology, platform and typing amplification test kit used to 
generate the DNA data being reviewed.  


STANDARD 5.6 The technician shall meet the following qualifications: 


5.6.1 Documented training specific to their job function(s).  


5.6.2 Successful completion of a competency test(s) before participating in DNA 
analysis. 


STANDARD 5.7 Laboratory technical support personnel shall have documented training 
specific to their job function(s).  


6. FACILITIES  


STANDARDS 6.1 The laboratory shall have a facility that is designed to ensure the integrity of 
the analyses and the samples. 


6.1.1 Access to the laboratory shall be controlled and limited in a manner to prevent 
access by unauthorized personnel. All exterior entrance/exit points require security 
control. The distribution of all keys, combinations, etc…, shall be documented and 
limited to the personnel designated by laboratory management.  


6.1.2 Except as provided in 6.1.4, techniques performed prior to PCR amplification such 
as sample accessioning, DNA extractions, and PCR setup shall be conducted at separate 
times or in separate spaces from each other.  Standard 6.1.4 is applicable if robotic 
workstations are used by the laboratory. 


6.1.3 Except as provided in 6.1.4, amplified DNA product, including real time PCR, shall 
be generated, processed and maintained in a room(s) separate from the sample 
accessioning, DNA extractions and PCR setup areas.  The doors between rooms 
containing amplified DNA and other areas shall remain closed.   


6.1.4 A robotic workstation may be used to carry out DNA extraction, quantitation (if 
applicable), PCR setup and/or amplification in a single room, provided that the analytical 
process has been validated in accordance with Standard 8.  If the robot performs analysis 
through amplification, the robot shall be housed in a separate room from that used for 
initial sample accessioning.  


6.1.5 The laboratory shall have and follow written procedures for cleaning and 
decontaminating facilities and equipment.  


7. SAMPLE CONTROL  
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STANDARD 7.1   The laboratory shall have and follow a documented sample inventory control 
system to ensure the integrity of database and known samples. This system shall ensure that: 


7.1.1 Database, known and casework reference samples shall be marked with a unique 
identifier or the laboratory shall have and follow a method to distinguish each 
sample throughout the processing (such as plate or rack mapping) that may not 
require the assignment of unique identifiers.  


 
7.1.2 Documentation of sample identity, collection, receipt, storage, and disposition shall 


be maintained.   


7.1.2.1 If the databasing laboratory is processing known or casework reference 
sample(s) as evidence, a chain of custody shall be documented and maintained in 
hard or electronic format.  The chain of custody shall include the signature, initials 
or electronic equivalent of each individual receiving or transferring the known or 
casework reference sample(s), the corresponding date for each transfer, and the 
known or casework reference sample(s) transferred.  


7.1.3 The laboratory shall have and follow documented procedures designed to minimize 
loss, contamination, and/or deleterious change of samples and work product in 
progress.  


 
7.1.4 The laboratory shall have secure areas for sample storage including environmental 


control consistent with the form or nature of the sample. 


STANDARD 7.2 Where possible, the laboratory shall retain the database sample for retesting for 
quality assurance and sample confirmation purposes.  


8. VALIDATION  


STANDARD 8.1 The laboratory shall use validated methodologies for DNA analyses.  There are 
two types of validations: developmental and internal. 


STANDARD 8.2 Developmental validation shall precede the use of a novel methodology for 
DNA database analysis.   


8.2.1 Developmental validation studies shall include, where applicable, characterization 
of the genetic marker, species specificity, sensitivity studies, stability studies, 
reproducibility, database-type samples, population studies, mixture studies, precision and 
accuracy studies, and PCR-based studies.  PCR-based studies include reaction conditions, 
assessment of differential and preferential amplification, effects of multiplexing, 
assessment of appropriate controls, and product detection studies.  All validation studies 
shall be documented.  
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8.2.2 Peer-reviewed publication of the underlying scientific principle(s) of a technology 
shall be required. 


STANDARD 8.3 Except as provided in Standard 8.3.1.1, internal validation of all manual and 
robotic methods shall be conducted by each laboratory and reviewed and approved by the 
laboratory’s technical leader prior to using a procedure for database applications. 


8.3.1 Internal validation studies conducted after the date of this revision shall include as 
applicable: database-type samples, reproducibility and precision, sensitivity and 
stochastic studies, and contamination assessment.  Internal validation studies shall be 
documented and summarized. The technical leader shall approve the internal validation 
studies. 


8.3.1.1 Internal validation data may be shared by all locations in a multi-
laboratory system.  Each laboratory in a multi-laboratory system shall complete, 
document and maintain applicable precision, sensitivity and contamination 
assessment studies.  The summary of the validation data shall be available at each 
site.   


8.3.2 Internal validation shall define quality assurance parameters and interpretation 
guidelines.  


8.3.3 A complete change of detection platform or test kit (or lab assembled equivalent) 
shall require internal validation studies. 


8.3.4 For inclusion into NDIS of profiles reviewed by an expert system, the expert system 
shall be validated in accordance with applicable NDIS operational procedures. 


8.3.5 Internal validation of robotics shall be conducted and documented to the extent they 
are used by the database laboratory.  


STANDARD 8.4 Before the introduction of a methodology into the database laboratory, the 
analyst or examination team shall successfully complete a competency test(s) to the extent of 
his/her participation in database analyses. 


STANDARD 8.5 The performance of a modified procedure shall be evaluated by comparison 
with the original procedure using similar DNA samples. 


STANDARD 8.6 Each additional critical instrument shall require a performance check.  
Modifications to an instrument, such as a detection platform, that do not affect the analytical 
portion of the instrument shall require a performance check. 


STANDARD 8.7 Modifications to software, such as an upgrade, shall require a performance 
check prior to implementation.  New software or significant software changes that may impact 
interpretation or the analytical process shall require a validation prior to implementation. 
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9. ANALYTICAL PROCEDURES  


STANDARD 9.1 The laboratory shall have and follow written analytical procedures approved 
by the technical leader.  The standard operating procedures are to be reviewed annually by the 
technical leader independent of the audit required by Standard 15 and this review shall be 
documented. 


9.1.1 The laboratory shall have and follow a standard operating procedure for each 
analytical method used by the laboratory.  The procedures shall specify reagents, sample 
preparation, extraction, equipment and controls which are standard for DNA analysis and 
data interpretation.  


STANDARD 9.2 The laboratory shall use reagents that are suitable for the methods employed.  


9.2.1 The laboratory shall have written procedures for documenting commercial reagents 
and for the formulation of in-house reagents. 


9.2.2 Commercial reagents shall be labeled with the identity of the reagent and the 
expiration date as provided by the manufacturer or as determined by the laboratory. 


9.2.3 In-house reagents shall be labeled with the identity of the reagent, the date of 
preparation and/or expiration, and the identity of the individual preparing the reagent. 


STANDARD 9.3 The laboratory shall identify critical reagents and evaluate them prior to use in 
the database laboratory. These critical reagents shall include, but are not limited to, the 
following: 


 9.3.1 Test kits for performing quantitative PCR and genetic typing  


9.3.2 Thermostable DNA polymerase, primer sets and allelic ladders, used for genetic 
analysis that are not tested as test kit components under Standard 9.3.1. 


STANDARD 9.4 The laboratory shall have and follow a documented procedure for the 
resolution, verification and reporting/notification of database matches. 


STANDARD 9.5 The laboratory shall monitor the analytical procedures using the following 
controls and standards. 


9.5.1. Where quantitation is used, quantitation standards shall be used. 


9.5.2 Positive and negative amplification controls associated with samples being typed 
shall be amplified concurrently in the same instrument with the samples at all loci and 
with the same primers as the database, known and casework reference samples.  All 
samples typed shall also have the corresponding amplification controls typed.  
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9.5.3 Reagent blank controls associated with each extraction set being analyzed shall be: 


 9.5.3.1 Extracted concurrently; 


9.5.3.2  Amplified utilizing the same primers, instrument model and concentration 
conditions as required by the  sample(s) with the most sensitive volume 
conditions of the extraction set; and 


9.5.3.3 Typed utilizing the same instrument model, injection conditions and most 
sensitive volume conditions of the extraction set.  


9.5.4 Allelic ladders and internal size makers for variable number tandem repeat 
sequence PCR based systems.  


9.5.5 The laboratory shall check its DNA procedures annually or whenever substantial 
changes are made to a procedure against an appropriate and available NIST standard 
reference material or standard traceable to a NIST standard. 


STANDARD 9.6 The laboratory shall have and follow written guidelines for the interpretation of 
data. An NDIS approved and internally validated Expert System may be used to complete the 
data interpretation process.  


9.6.1 The laboratory shall verify that all control results meet the laboratory’s 
interpretation guidelines for all data to be entered into CODIS. 


STANDARD 9.7 The laboratory shall have and follow a documented policy for the detection 
and control of contamination. 


10. EQUIPMENT CALIBRATION AND MAINTENANCE  


STANDARD 10.1 The laboratory shall use equipment suitable for the methods employed.  


STANDARD 10.2 The laboratory shall have and follow a documented program for conducting 
performance checks, calibration and recertification of instruments and equipment.  


10.2.1 At a minimum, the following critical instruments or equipment shall require 
annual performance checks: 


10.2.1.1 Thermometer traceable to national or international standard(s) that is 
used for conducting performance verification checks. 


10.2.1.2 Balances/scales 


10.2.1.3 Thermal cycler temperature verification system 
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 10.2.1.4 Thermal cycler, including quantitative-PCR system where utilized 


10.2.1.5 Electrophoresis detection systems 


10.2.1.6 Robotic systems 


10.2.1.7 Genetic analyzers 


10.2.1.8 Mechanical pipettes  


10.2.2 The following critical equipment require quarterly recertification: 


 10.2.2.1 Expert systems approved for use at NDIS  


STANDARD 10.3 The laboratory shall have a schedule and follow a documented program to 
ensure that instruments and equipment are properly maintained. The laboratory shall retain 
documentation of maintenance, service or calibration. 


STANDARD 10.4 New critical instruments and equipment, or critical instruments and 
equipment that have undergone repair, service or calibration shall undergo a performance check 
before use in database analysis. 


 10.4.1 At a minimum, the following critical equipment shall undergo a performance 
check and/or recertification following repair, service or calibration: 


  10.4.1.1 Electrophoresis detection systems 


  10.4.1.2 Robotic systems 


  10.4.1.3 Genetic analyzers 


  10.4.1.4 Thermal cycler, including quantitative-PCR where utilized 


  10.4.1.5 Expert systems approved for use at NDIS 


11. DOCUMENTATION/REPORTS 


STANDARD 11.1 The laboratory shall have and follow written procedures for maintaining 
documentation for database, known or casework reference samples. The laboratory shall 
maintain all analytical documentation generated by analysts related to database analyses. The 
laboratory shall retain, in hard or electronic format, sufficient documentation for each technical 
analysis to support the profile data such that another qualified individual could evaluate and 
interpret the data. 
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STANDARD 11.2 Except as otherwise provided by state or federal law, the laboratory shall have 
and follow written procedures to ensure the confidentiality of the database, known or casework 
reference samples and the information in DNA databases and DNA records. 
 


11.2.1 The laboratory shall have and follow written procedures for the release of DNA 
records and database, known or casework reference samples in accordance with 
applicable state and federal law. 
 
11.2.2  The laboratory shall have and follow written procedures for the release of 
personally identifiable information relating to DNA records in accordance with 
applicable state and federal law.  


 
11.2.2.1 The laboratory shall have and follow a procedure for the release of 
personally identifiable information in connection with a database hit. 


12. REVIEW  


STANDARD 12.1 The laboratory shall have and follow written procedures for reviewing DNA 
records and DNA database information, including the verification and resolution of database 
matches.  The review of DNA data generated external to the laboratory is governed by Standard 
17. 


12.1.1 An individual conducting technical reviews shall be or have been an analyst 
qualified in the methodology being reviewed.  


STANDARD 12.2 The laboratory shall perform a technical review of all DNA records prior to 
uploading or searching in SDIS. Completion of the technical review shall be documented and the 
technical review of a DNA record shall include the following elements: 


12.2.1 A review of all notes, all worksheets, and the electronic data (or printed 
electropherograms or images) supporting the results.  


12.2.2 A review of all DNA types to verify that they are supported by the raw or analyzed 
data (electropherograms or images).  The review of the DNA types may be accomplished 
by an NDIS-approved and internally validated expert system. 


12.2.3 A review of all controls, internal lane standards and allelic ladders to verify that 
the expected results were obtained. 


12.2.4 A review to confirm that reworked samples have appropriate controls. 


STANDARD 12.3 The release of personally identifiable information associated with a database 
hit shall require an administrative review of the official correspondence. The administrative 
review shall include the following elements, any or all of which may be included within the 
technical review: 
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12.3.1 A review of the supporting administrative documentation and the correspondence 
for clerical errors, accuracy of information and adherence to agency policy. 


12.3.2 A review of the individual’s biographical data, qualifying offense, and DNA 
profile generated from reanalysis, as applicable. 


12.3.3 The laboratory shall have and follow a procedure to document the completion of 
the administrative review. 


STANDARD12.4 The laboratory shall document the elements of a technical and administrative 
review.   


STANDARD 12.5 The laboratory shall have and follow a documented procedure to address 
unresolved discrepant conclusions between analysts and reviewer(s). 


STANDARD 12.6. The laboratory shall have a system in place to ensure that the correct CODIS 
specimen categories have been assigned. 


STANDARD 12.7  The laboratory shall have and follow a program that documents the annual 
monitoring of the testimony of laboratory personnel. 


13. PROFICIENCY TESTING  


STANDARD 13.1 Analysts, technical reviewers, technicians, and other personnel designated by 
the technical leader, shall undergo semi-annual external proficiency testing in each technology 
performed to the full extent in which they participate in database analysis.  Semi-annual is used 
to describe an event that takes place two times during one calendar year, with the first event 
taking place in the first six months of the calendar year and the second event taking place in the 
second six months of that calendar year and where the interval between the two events is at least 
four months and not more than eight months.  Such external proficiency testing shall be an open 
proficiency testing program and shall be submitted to the proficiency testing provider in order to 
be included in the provider’s published external summary report. 


13.1.1 Individuals routinely utilizing both manual and automated methods shall be 
proficiency tested in each method at least once per year to the full extent in which they 
participate in database analysis. 


13.1.2 Newly qualified individuals shall enter the external proficiency testing program 
within six months of the date of their qualification.   


13.1.3 For purposes of tracking compliance with the semi-annual proficiency testing 
requirement, the laboratory shall define, document and consistently use the date that the 
proficiency test is performed as the received date, assigned date, submitted date, or the 
due date. 
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13.1.4 Except as provided in Standard 13.1.4.1, each analyst shall be assigned and 
complete his/her own external proficiency test. 


13.1.4.1 Laboratories that use a team approach to database analysis may do so on 
external proficiency tests.  However, all analysts, technical reviewers and 
technicians shall be proficiency tested at least once per year in each of the  DNA 
technologies, including test kits for DNA typing, and each platform in which they 
perform database analysis. 


13.1.5 Typing of all CODIS core loci or CODIS core sequence ranges shall be attempted 
for each technology performed. 


13.1.6 The laboratory shall maintain the following records for proficiency tests:  


13.1.6.1  The test set identifier, 
13.1.6.2  Identity of the analyst, and other participants, if applicable,  
13.1.6.3  Date of analysis and completion,  
13.1.6.4  Copies of all data and notes supporting the conclusions,  
13.1.6.5  The proficiency test results,  
13.1.6.6  Any discrepancies noted, and  
13.1.6.7  Corrective actions taken.  


13.1.7 The laboratory shall include, at a minimum, the following criteria for evaluating 
proficiency test results: 


13.1.7.1 Inclusions and exclusions, if applicable, as well as all reported genotypes 
and/or phenotypes are correct or incorrect according to consensus results or are 
within the laboratory’s interpretation guidelines.    


13.1.7.2 All results reported as inconclusive or not interpretable are consistent 
with written laboratory guidelines.  


 13.1.7.2.1 The technical leader shall review any inconclusive result 
 for compliance with laboratory guidelines. 


13.1.7.3 All discrepancies/errors and subsequent corrective actions shall be 
documented. 


13.1.7.4 All final reports are graded as satisfactory or unsatisfactory.  


 13.1.7.4.1 A satisfactory grade is attained when there are no analytical 
 errors for the DNA profile typing data.  


  13.1.7.4.1.1 Administrative errors and corrective actions, as  
  applicable, shall be documented. 
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13.1.8 All proficiency test participants shall be informed of his/her final test results and 
this notification shall be documented.  


13.1.9 The technical leader shall be informed of the results of all participants and this 
notification shall be documented.  The technical leader shall inform the CODIS 
administrator of all non-administrative discrepancies that affect the typing results and/or 
conclusions at the time of discovery. 


STANDARD 13.2 The laboratory shall use an external proficiency test provider that is in 
compliance with the current proficiency testing manufacturing guidelines established by the 
American Society of Crime Laboratory Directors/ Laboratory Accreditation Board or be in 
compliance with the current International Organization for Standardization.  


14. CORRECTIVE ACTION  


STANDARD 14.1 The laboratory shall establish and follow a corrective action plan to address 
when discrepancies are detected in proficiency tests and database analysis.  A laboratory 
corrective action plan shall define what level/type of discrepancy are applicable to this practice 
and identify (when possible) the cause, effect of the discrepancy, corrective actions taken and 
preventative measures taken (where applicable) to minimize its reoccurrence.  Documentation of 
all corrective actions shall be maintained in accordance with Standard 3.2.  


STANDARD 14.2 Corrective actions shall not be implemented without the documented approval 
of the technical leader. 


15. AUDITS  


STANDARD 15.1 The laboratory shall be audited annually in accordance with these standards.  
The annual audits shall occur every calendar year and shall be at least 6 months and no more 
than 18 months apart. Audits shall be conducted by an audit team comprised of qualified 
auditor(s) having at least one team member who is or has been an analyst previously qualified in 
the laboratory’s current DNA technologies and platform and one team member who is currently 
or was previously a qualified analyst from a databasing laboratory. 


 


STANDARD 15.2 At least once every two years, an external audit shall be conducted by an 
audit team comprised of qualified auditors from a second agency(ies) having at least one team 
member who is or has been an analyst previously qualified in the laboratory’s current DNA 
technologies and platform and one team member who is currently or was previously a qualified 
analyst from a databasing laboratory. 


  15.2.1  Each analyst, CODIS administrator and technical leader shall have   
  his/her education, experience and training qualifications evaluated and   
  approved during two successive, separate external audits conducted after July  
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  1, 2004.  Approval of an individual’s education, experience and training   
  qualifications shall be documented in the audit document.  


  15.2.2 Each validation study shall be evaluated and approved during one   
  external audit.  Approved validation studies shall be documented in the audit  
  document. 


STANDARD 15.3 For internal audits, the auditor or audit team shall have the following 
expertise: currently qualified auditor and currently or previously qualified as an analyst in the 
laboratory’s current DNA technologies and platform.   


STANDARD 15.4 Internal and external audits shall be conducted utilizing the FBI DNA Quality 
Assurance Standards Audit Document. 


STANDARD 15.5 Internal and external DNA Audit documents and, if applicable, corrective 
action(s) shall be submitted to the technical leader for review to ensure that findings, if any, were 
appropriately addressed. 


  15.5.1 For NDIS participating laboratories, all external audit documentation  
  and laboratory responses shall be provided to the FBI within 30 days of   
  laboratory receipt of the audit documents or report. 


STANDARD 15.6 Internal and external audit documentation shall be retained and available for 
inspection during subsequent audits.  


16. SAFETY 


STANDARD 16.1 The laboratory shall have and follow a documented environmental health and 
safety program.  This program shall include the following: 


 16.1.1 A blood borne pathogen and chemical hygiene plan 


 16.1.2 Documented training on the blood borne pathogen and chemical hygiene plan.  


STANDARD 16.2 The laboratory’s environmental health and safety plan shall be reviewed once 
each calendar year and such review shall be documented. 


17. OUTSOURCING  


STANDARD 17.1 A vendor laboratory performing database DNA analysis shall comply with 
these Standards and the accreditation requirements of federal law. 


17.1.1 An NDIS participating laboratory that outsources DNA sample(s) to a vendor 
laboratory to generate DNA data that will be entered into or searched in CODIS shall 
require the vendor laboratory to provide documentation of compliance with these 
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Standards and the accreditation requirements of federal law.  The NDIS participating 
laboratory shall maintain such documentation. 


STANDARD 17.2 Except as provided in Standard 17.2.1, an NDIS participating laboratory’s 
technical leader shall document approval of the technical specifications of the outsourcing 
agreement with a vendor laboratory before it is awarded.  Such documentation shall be 
maintained by the NDIS participating laboratory. 


17.2.1 A vendor laboratory that is performing DNA analysis for a law enforcement 
agency or other entity and generating DNA data that may be entered into or searched in 
CODIS shall not initiate analysis for a specific sample or set of samples until documented 
approval has been obtained from the appropriate NDIS participating laboratory’s 
technical leader of acceptance of ownership of the DNA data. 


STANDARD 17.3 An NDIS participating laboratory shall not upload or accept DNA data for 
upload to CODIS from any vendor laboratory or agency without the documented prior approval 
of the technical specifications of the outsourcing agreement and/or documented approval of 
acceptance of ownership of the DNA data by the NDIS participating laboratory’s technical 
leader. 


STANDARD 17.4 An NDIS participating laboratory shall have, follow and document 
appropriate quality assurance procedures to verify the integrity of the data received from the 
vendor laboratory including, but not limited to, the following: 
 


17.4.1 Random reanalysis of database, known or casework reference samples; 
 
17.4.2 Inclusion of QC samples; 


17.4.3 Performance of an on-site visit by an NDIS participating laboratory or multi-
laboratory system outsourcing DNA sample(s) to a vendor laboratory or accepting 
ownership of DNA data from a vendor laboratory.  The laboratory shall have and follow 
a procedure to perform an on-site visit(s) of the vendor laboratory, provided, however, 
that an on-site visit shall not be required when only technical review services are being 
provided. The procedure to perform an on-site visit shall include, at a minimum, the 
following elements: 


17.4.3.1 A documented initial on-site visit prior to the vendor laboratory’s 
beginning of DNA analysis for the laboratory. 


17.4.3.2 The on-site visit shall be performed by the technical leader or a 
designated employee of an NDIS participating laboratory, who is a 
qualified or previously qualified DNA analyst in the technology, platform 
and typing amplification test kit used to generate the DNA data. 
Alternatively, the technical leader of the NDIS Participating Laboratory 
may accept an on-site visit conducted by a designated FBI employee. 
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17.4.3.3 If the outsourcing agreement extends beyond one year, an annual 
on-site visit shall be required.  Each annual on-site visit shall occur every 
calendar year and shall be at least 6 months and no more than 18 months 
apart. 


17.4.3.3.1 An NDIS participating laboratory may accept an on-site 
visit conducted by the FBI or another NDIS participating 
laboratory using the same technology, platform and typing 
amplification test kit, for the generation of the DNA data and shall 
document the review and approval of such on-site visit. 


STANDARD 17.5 An NDIS participating laboratory shall have, follow and document 
appropriate technical review procedures to verify the integrity of the data received from the 
vendor laboratory.  


STANDARD 17.6 Prior to the upload or search of DNA data in SDIS, an analyst, CODIS 
Administrator or technical reviewer employed by an NDIS participating laboratory shall review 
the DNA data to verify the correct specimen category for entry into CODIS. 


STANDARD 17.7 Prior to the upload of DNA data to SDIS or the reporting of search results, the 
technical review of a vendor laboratory’s DNA data shall be performed. 


17.7.1 A technical review of DNA data shall include the following elements: 


17.7.1.1  A review of all DNA types to verify that they are supported by the raw 
or analyzed data (electropherograms or images). 


17.7.1.2  A review of all associated controls, internal lane standards and allelic 
ladders to verify that the expected results were obtained. 


17.7.1.3  Verification of the DNA types, and the correct specimen category for 
entry into CODIS. 


17.7.2 A technical review of a vendor laboratory’s DNA data shall be performed by an 
analyst or technical reviewer employed by an NDIS participating laboratory who is 
qualified or was previously qualified in the technology, platform and test kit used to 
generate the DNA data and participates in an NDIS laboratory’s proficiency testing 
program. A portion of this review may be accomplished through the use of an NDIS-
approved and internally validated expert system.  
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Memorandum 
To: Forensic Biology/CODIS Units 
Through:       
From: J. Janice Joslin, Forensic Biology Discipline Acting Technical Manager 
Date: November 1, 2010 
Subject: Additional Selective Qualifications for Biologist Position with the OSBI


Please ensure this document is available for reference at each of the Forensic 
Biology/CODIS Units either by hard copy or electronic format as required in the OSBI 
Forensic Biology Unit Quality Manual FBU QM_5, Section 5.1.1: 
 
Per OSBI Human Resources Division:  
Candidates must have a degree in Biology, Chemistry, Forensic Science, or in a 
closely related natural science, with a minimum of 12 hours coursework in biology.  
Coursework in one or more of the following is required for Level I:  biochemistry, 
genetics, molecular biology, and statistics or population genetics.  Coursework in two 
or more of the preceding is required for Level II:  Coursework in all four areas is 
required for Level III and Level IV.  In addition to the III and IV level requirement, the 
position of DNA Technical Manager must possess at least a Masters degree in 
Biology, Chemistry, Forensic Science, or in a closely related natural science and: 
 
Qualifying experience for Level II must be in forensic serology and/or forensic DNA 
or: 
 
Qualifying experience for Level III must be in forensic serology and forensic DNA.  
No more than two years experience in forensic serology is accepted as qualifying or: 
 
Experience for DNA Technical Manager for the Forensic Biology DNA Technical 
Manager must have at least three years full-time experience in forensic DNA 
analysis.   
 


Oklahoma State Bureau of Investigation 
 HARVEY P. PRATT 
 Interim Director 


 CHARLES D. CURTIS 
 Deputy Director 
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Oklahoma State Bureau of Investigation 


Forensic Hit Verification Administrative Review Form 


   Analyst:     Hit Verification #   Date Submitted for Review: 


 
 


YES     N/A     Hit Verification Letter 


      The hit verification letter is addressed to the appropriate agency 


      Specimen ID numbers are consistent with the Match Detail Report 


      Are partial/mixture profiles referenced appropriately per policy 


      The hit verification letter is grammatically correct 


YES     N/A     Hit Verification File 


      All appropriate paperwork is present in the hit verification file (as listed in policy) 


      The hit verification number is listed on every page in the hit verification file 


      The analysts initials are listed on every page in the hit verification file 


      All deviations are approved with associated documentation present 


      Any discrepancies (including administrative errors) found during administrative review have been 


                                     documented and resolved
 
 
 
 
 
Administrative Reviewer (sign and date)  _______________________________________________________ 


 Hit Letter Mailed (sign and date)   _____________________________________________________________ 


 





		Hit Letter Mailed sign and date: 

		Text2: 

		Text4: 

		Text5: 

		Text6: 

		Check Box7: Off

		Check Box8: Off

		Check Box9: Off

		Check Box10: Off

		Check Box11: Off

		Check Box12: Off

		Check Box13: Off

		Check Box14: Off

		Check Box15: Off

		Check Box16: Off

		Check Box17: Off

		Check Box18: Off

		Check Box19: Off

		Check Box20: Off

		Check Box21: Off

		Check Box22: Off

		Check Box23: Off

		Check Box24: Off
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Oklahoma State Bureau of Investigation 


Forensic Hit Verification Request 


Hit Level:        NDIS    SDIS  (if the match is between two OSBI cases, each case should have a form with the top portion filled out) 


Match ID:_______________________________   Match Date:__________________________________ 


 


 


 


 
 


 


 
 


 


Candidate Forensic Sample Information: 


Candidate Lab ORI:___________________________________ 


 Candidate Specimen ID:_____________________________ 


For CODIS use only: 


Candidate Lab Contact (for NDIS hits Only):__________________________________________________ 


Analyst Assigned to Perform Verification (SDIS Only):_________________________________________________ 


Date Verification Assigned (SDIS) / Requested (NDIS):_____________________________  


Date Verification Completed (SDIS) / Received (NDIS):_____________________________ 


Attach any relevant correspondence with the candidate lab. 


Casework Analyst (no initials):______________________________________   Date of Request:___________________ 


OSBI Forensic Sample Information: 


Case Type:________________________________ Lab Case Number:______________________________ 


Original  
Requesting Agency: ________________________ Lab Item Number:______________________________ 


Agency Case Number:_______________________ Forensic Specimen ID:___________________________ 


Agency 
Contact Person: ____________________________ Date of Crime: (mo/day/year)_____________________ 


Agency Phone Number:______________________ 





		Match ID: 

		Match Date: 

		Casework Analyst no initials: 

		Date of Request: 

		Case Type: 

		Lab Case Number: 

		Requesting Agency: 

		Lab Item Number: 

		Agency Case Number: 

		Forensic Specimen ID: 

		Contact Person: 

		Date of Crime modayyear: 

		Agency Phone Number: 

		Candidate Lab ORI: 

		Candidate Specimen ID: 

		Candidate Lab Contact for NDIS hits Only: 

		Analyst Assigned to Perform Verification SDIS Only: 

		Date Verification Assigned SDIS  Requested NDIS: 

		Date Verification Completed SDIS  Received NDIS: 

		Check Box1: Off

		Check Box2: Off








This guide cannot cover all possible case scenarios.  Analysts must use their best 
judgment for scenarios not addressed and document the justification for 
uploading the profile.  Questions concerning a profile’s eligibility for NDIS 
should be addressed to the local CODIS administrator first.  If necessary, local 
CODIS administrators should consult their state CODIS administrator.  If 
questions still exist, state administrators should submit questions in writing to 
the NDIS Custodian.  Laboratories should have procedures for the completion 
and release of case reports without the FBI’s involvement in decisions of profile 
eligibility.


General principles:
1) An analyst must review the details that are available in the case documentation. If the 


documentation does not indicate that a crime was committed, the profile is not 
allowable. Not everything submitted to the lab may be crime scene evidence.  For 
example, a suspect puts out a cigarette in an ashtray in a restaurant.  Assuming the 
suspect has not committed a crime while eating lunch, this is not crime scene evidence.


2) In many cases it is quite obvious whether or not the item is crime scene evidence. 
However, in some cases making this classification is not so simple and a decision must 
be made. Small differences in the details of the case can change that decision.


3) Putative perpetrator DNA recovered from the victim’s body and/or clothing is crime 
scene evidence and should be uploaded to NDIS.  Forensic Unknown profiles from 
both solved and unsolved cases should be uploaded to NDIS. 


4) A laboratory submitting a DNA profile to the Forensic Index at NDIS that is derived 
from forensic evidence, shall only offer those alleles that are potentially attributable to 
the putative perpetrator(s).   Ambiguous alleles, or alleles that may be shared by the 
perpetrator with the victim or another individual can be uploaded.


5) Alleles derived from forensic profiles that are unambiguously attributed to a victim or 
individuals other than the perpetrator(s), such as, but not limited to a husband or 
boyfriend, shall not be offered to NDIS.


6) Not all profiles probative to the case are eligible for upload to NDIS.  
For example, the victim’s profile found on the suspect’s clothing may be probative for 
investigative purposes, but is not eligible for NDIS as a Forensic Unknown. 


7) Appropriate mixture profiles are allowable at NDIS. (refer to the complete four by-
four rule).


8) If the suspect’s profile could reasonably have been expected to be on an item that is at 
the crime scene or is part of the crime scene independent of the crime, then it is 
probably not a Forensic Unknown.  This would generally be considered a Suspect 
profile and is therefore not allowable at NDIS.  This determination can be difficult.


* Please note this is a guideline for NDIS, some profiles may be allowable at the state or local level 
(depending on state laws) and not NDIS.


I. Is there documentation to 
indicate a crime was committed?
(General principle 1)


A Guide to Determining What is Allowable in the Forensic Index at NDIS*
The profile is not allowable
at NDIS unless additional
information is obtained
that a crime was committed.
(General principle 1)


II. Was the profile developed
from biological material from
crime scene evidence?
(General principles 2 & 3)


III.Is the profile attributable to
a putative perpetrator?
(General principle 4)


IV.Is there a suspect in the case?


V. Was the item seized by law 
enforcement from the suspect’s
person, or was the item in the 
possession of the suspect when
collected by law enforcement?


The profile is not
allowable at NDIS.
(General principle 1)


The profile is not
allowable at NDIS.
(General principle 8)


The profile is not
allowable at NDIS.
(General principle 5 & 6)


The profile appears to be
allowable in the Forensic
Index at NDIS.
(For mixtures see
general principle 7)


No


Yes


No


No


No


No


Yes


Yes


Yes


Yes


The profile appears to be
allowable in the Forensic
Index at NDIS.
(For mixtures see
general principle 7)
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NDIS Operational Procedures 
 


Legal Authority 
  
The Federal DNA Identification Act, enacted in 1994, authorized the Director of the 
Federal Bureau of Investigation (FBI) to establish a national identification index of DNA 
records.  At that time, the FBI was developing software and a program for the storage and 
exchange of DNA records among forensic DNA laboratories.  The Federal DNA Act 
formalized these FBI efforts and also provided funding for the FBI’s Combined DNA 
Index System (CODIS) program and grants to State and Local forensic DNA laboratories 
to participate in CODIS.  Select provisions of the Federal DNA Act are contained in 
Appendix A.   
 
The Federal DNA Act specifies the type of DNA records that can be maintained and 
searched at the national level.  No DNA samples are stored at the national level.  The Act 
also describes the requirements for participation in NDIS: a Federal, State or Local 
criminal justice agency (or the Secretary of Defense); a laboratory accredited by a non-
profit professional association of persons actively engaged in forensic science that is 
nationally recognized within the forensic science community; must follow publicly 
available minimum standards for a quality assurance program for DNA analysis issued by 
the FBI Director (Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories - QAS); must undergo external audits every two years to 
demonstrate compliance with these QAS; must limit disclosure of the DNA records and 
analyses; and must expunge DNA records in the event that a conviction is overturned for 
a qualifying event/offense or for a qualifying arrest, if there is an acquittal, a dismissal or 
no charges are filed within the applicable time period.  The Federal DNA Act states that 
“access to the index is subject to cancellation if the quality control and privacy 
requirements… are not met.”   
 
With Congressional authorization for a national DNA index for law enforcement 
identification purposes, the FBI continued its software development efforts with Federal, 
State and Local forensic laboratories that were performing DNA analysis.  Additionally, 
in anticipation of the creation of the national DNA database, in 1996, a Privacy Act 
Notice on a new system of records, the National DNA Index System (NDIS), was 
published in the Federal Register.  As required by law, this Notice contains a description 
of the individuals covered by the system, the types of DNA records that would be stored 
and searched in NDIS, the purpose and routine uses of the system, the practices for 
storing, accessing, and retaining the DNA records as well as records access procedures.  
The Privacy Act Notice on NDIS is contained in Appendix B. 
  
Operational and/or procedural issues not addressed by the Federal DNA Act, such as the 
frequency of searches at the national level, are determined by the FBI as administrator of 
the National DNA Index System.   
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DNA Community Involvement 
 
In the early 1990s when the initial version of the CODIS software was being developed, 
the FBI Laboratory convened a group of privacy advocates to obtain feedback on its 
plans for this new law enforcement tool.  Among the recommendations was the 
suggestion that, to protect the privacy of persons providing the DNA samples, that no 
personally identifying information be databased.  This recommendation was incorporated 
into the CODIS software and the implementation of the National DNA Index and remains 
in effect today. 
 
As the FBI planned for the implementation of the National Index, processes and 
procedures were needed on how to seek participation in the National DNA Index, the 
uploading of DNA records, searching of DNA records at the national level, and the 
threshold for release of personally identifying information.  As a result, the FBI 
empanelled an NDIS Procedures Board to develop procedures on the operation of the 
National DNA Index.  Chaired by the Chief of the FBI’s CODIS Unit, the current NDIS 
Procedures Board consists of 4 representatives of the FBI Laboratory’s DNA-related 
units (3 of whom have voting privileges) and 8 representatives from State and Local 
forensic DNA laboratories (including the SWGDAM Chair and a State CODIS 
Administrator’s representative).  The NDIS Procedures Board meets periodically to 
address issues raised by CODIS users and Administrators; to provide guidance for the 
users and FBI on operational issues; and to ensure that such operational procedures are in 
compliance with Federal law and regulations. 
 
Recommendations from the statutory advisory group, the Federal DNA Advisory Board, 
have also helped shape the administration of the National DNA Index System.1 While 
primarily focused on quality assurance standards, the House of Representatives Judiciary 
Committee Report on the DNA Identification Act of 1993 demonstrate Congressional 
intent that the “Board also  advise the Director on other scientific and policy questions 
relating to forensic applications of DNA.  In particular, it would be appropriate for the 
Board to address: (1) the statistical, and population genetics issues that have been raised; 
and (2) the privacy, law enforcement and technical issues associated with the FBI’s 
program to establish a databank of DNA profiles, known as CODIS.”2  Pursuant to this 
legislative direction and its charter, the DNA Advisory Board considered standards for 
acceptance of DNA profiles in CODIS which take account of relevant privacy, law 
enforcement and technical issues and concluded that the Federal DNA Act provisions on 
access and disclosure “sufficiently limit the scope of access to the DNA analyses and 
DNA samples in the national DNA identification system.”   The DNA Advisory Board 
also endorsed the “current level of enforcement of such access and disclosure provisions 


                                                 
1 The Federal DNA Advisory Board was established in accordance with 42 U.S.C §14131; this statutory body 
operated from May 1995 until December 2000. 
2 House Report 103-45, House of Representatives Judiciary Committee Report on the DNA Identification Act of 
1993, at page 10. 
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by the Department of Justice and the FBI and encourages the continuation of such 
efforts.”  The DNA Advisory Board’s Resolution is contained in Appendix C. 
  
From time to time, the FBI’s CODIS Unit may seek guidance on scientific issues 
affecting the CODIS program (such as partial matches) and request such assistance from 
the Scientific Working Group on DNA Analysis Methods (SWGDAM).  Other resources 
for the CODIS Unit are State and Local CODIS Administrators and users who offer 
feedback to the CODIS Unit during the Annual CODIS Conference and the semi-annual 
CODIS State Administrators’ Meetings. 
 
NDIS Operational Procedures 
 
The responsibilities of the FBI and the NDIS participants are explained in the NDIS 
Operational Procedures.  The FBI, with the involvement of the DNA community, is 
responsible for determining issues of policy in its administration of the National DNA 
Index System.  
 
The NDIS Custodian is responsible for ensuring that laboratories participating in NDIS 
comply with the requirements of Federal law and NDIS Operational Procedures.  In 
accordance with the NDIS Memorandum of Understanding between the Participating 
Laboratory and the FBI (NDIS MOU), the Designated State Official is responsible for 
ensuring the compliance of its laboratory and other laboratories in that State with Federal 
law and NDIS Operational Procedures governing NDIS participation.  To the extent 
possible, all communications and documentation between the FBI and the NDIS 
participants are provided electronically.   
 
To ensure the reliability, accuracy and compatibility of DNA records uploaded to NDIS, 
the FBI developed data acceptance standards for the DNA records submitted to the 
National DNA Index System.  In addition to compliance with the FBI Director’s Quality 
Assurance Standards for Forensic DNA Testing and Databasing Laboratories, NDIS 
participants must follow the procedures for participating in and uploading DNA records 
to NDIS. 
 
The NDIS Procedures Board meets several times each year.  Board meetings may be 
conducted in-person or via teleconference.  NDIS Procedures Board members vote on 
issues and/or NDIS operational procedures in-person, via teleconference or by e-mail. 
 
NDIS participating laboratories are subject to assessments conducted by the FBI’s 
CODIS Unit to review a laboratory’s compliance with the Federal DNA Identification 
Act and the NDIS Operational Procedures.  The Department of Justice’ Office of the 
Inspector General performs audits of NDIS participating laboratories to review if the “ (1) 
Laboratory was in compliance with the NDIS participation requirements; (2) Laboratory 
was in compliance with the Quality Assurance Standards (QAS) issued by the FBI; and 
(3) Laboratory’s forensic DNA profiles in CODIS databases were complete, accurate, 
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and allowable for inclusion in NDIS”; see http://www.justice.gov/oig/reports/codis-
ext.htm for additional information.



http://www.justice.gov/oig/reports/codis-ext.htm

http://www.justice.gov/oig/reports/codis-ext.htm
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 Chapter 1.0 Quality Assurance Standards Audit Review 
 


1.1 Quality Assurance Standards - Federal DNA Identification Act 
As administrator of the National DNA Index System and in accordance with the Federal 
DNA Identification Act of 1994 [42 U.S.C. §14132(b)], the FBI is responsible for 
ensuring that the DNA records in the national index are “generated in accordance with 
publicly available national standards that meet or exceed the FBI Director’s Quality 
Assurance Standards for Forensic DNA Testing and DNA Databasing Laboratories.” 
 
The Federal DNA Act requires that laboratories participating in NDIS “undergo external 
audits, not less than once every 2 years, that demonstrate compliance with standards 
established by the Director of the Federal Bureau of Investigation.”  Additionally, the 
Federal DNA Act authorizes enforcement of these quality requirements through 
cancellation of access to NDIS if the quality control standards are not met.  See 42 U.S.C. 
§14132(c). 
 
Under the Federal DNA Act, the FBI will review all external QAS audits of laboratories 
seeking to participate in NDIS and NDIS participating laboratories, to evaluate any 
findings and determine if further action is warranted. 
 


1.2 Quality Assurance Standards - Audit Requirements 
 
The Federal DNA Act of 1994 [42 U.S.C. §14131(a)(2)] requires compliance with the 
FBI Director’s most recent version of the QAS. 


Quality Assurance Standard 15.1 requires that the laboratory conduct an annual audit to 
determine compliance with the QAS.  The qualifications for auditors conducting internal 
and external QAS audits are described in Standards 15.1 and 15.2 of the Forensic and 
Databasing QAS.  Internal and external audits shall be conducted using the most recent 
FBI Quality Assurance Standards Audit document(s).  QAS Standard 15 audit 
requirements apply to vendor laboratories used by NDIS participating laboratories as well 
as NDIS participating laboratories. 
 
All audit documentation shall be retained by the NDIS participating laboratory and be 
available for inspection during subsequent audits. 
 


1.2.1 Annual Confirmation of Compliance with Audit Requirements 
On an annual basis, the CODIS Unit shall notify the State CODIS Administrator of the 
required reporting for audit certification by the NDIS participating laboratories in that 
State.  It is the State CODIS Administrator’s responsibility to ensure the information for 
that State is submitted by the established deadline. 
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1.3 Quality Assurance Standards External Audit Review Process 


    1.3.1 Notification of External Audit and Forwarding of Audit Documents 


It is the NDIS participating laboratory’s responsibility to arrange and schedule an 
external QAS audit once every two years3 and to ensure that the audit team is comprised 
of qualified auditors as required by the QAS.   


All external QAS audits of NDIS participating laboratories shall be forwarded to the FBI 
for review pursuant to this Chapter.  This means that if a laboratory chooses to conduct 
an external QAS audit each year or multiple external QAS audits in one year, every 
external QAS audit shall be forwarded to the FBI for review. 
 
As required by Standard 15 of the QAS, it is the NDIS participating laboratory’s 
responsibility to forward the audit report to the CODIS Unit within thirty (30) days of the 
laboratory’s receipt of the report.  The NDIS participating laboratory shall include with 
the audit report all clarifications, responses and corrective action plan/documents, (i.e., 
revised procedures and/or protocols and their implementation date) [hereinafter referred 
to as “audit documentation”], necessary for a thorough review of the audit.  Any 
finding(s) challenged by the NDIS participating laboratory shall be clearly indicated as 
such and appropriate explanation and documentation shall be provided with the audit 
report.  Failure to identify a challenged/contested finding and/or the submission of 
corrective action(s) for a challenged/contested finding may result in the closure of the 
audit without consideration of whether the finding was warranted. 
 
All audit documents and related communications shall be submitted to the CODIS Unit in 
electronic form.  The CODIS Unit does not retain the audit documentation submitted by 
the NDIS participating laboratory. 
 
If the NDIS participating laboratory is unable to forward the corrective action 
plan/documents within thirty (30) days of its receipt, the NDIS participating laboratory 
shall submit the audit report and contact the CODIS Unit to request an extension for the 
submission of the corrective action plan/documents. 


1.3.2  NDIS Audit Review Panel(s) 
Once the audit documentation is received by the CODIS Unit, the Chair of the NDIS 
Audit Review Panel shall perform a preliminary review of the documentation to ensure 
that the findings have been addressed and if necessary, follow-up with the NDIS 
participating laboratory.  If the audit does not contain any findings, the review shall be 
deemed complete and as appropriate, the documentation returned to the NDIS 
participating laboratory.   
 


                                                 
3 Please see QAS Standard 15 for additional information on the timing of the external QAS audits. 







NDIS Operational Procedures Manual  10 
 


  
 VERSION 3: APPROVED DECEMBER 18, 2014 


Each external QAS audit containing findings shall be reviewed by an NDIS Audit 
Review Panel.  An NDIS Audit Review Panel shall consist of qualified auditors in 
addition to the Chair: (1) at least two of whom shall be representatives of State or Local 
forensic DNA laboratories; and (2) at least two of whom shall be representatives of the 
FBI.  The FBI shall designate one Chair who shall serve as the chair of each such Panel 
and shall have voting privileges.   
 
If the Chair or NDIS Audit Review Panel identifies issues needing clarification, the Chair 
of the NDIS Audit Review Panel may consult with an auditor, a representative of the 
agency that performed the audit, or the laboratory, to request clarification or additional 
information.   
 
The Chair of the NDIS Audit Review Panel shall conclude the review and notify the 
NDIS Custodian or NDIS Procedures Board, as applicable, in accordance with one of the 
following: 
 
(A) Laboratory complied with external QAS audit requirement and the QAS; or 
(B) Laboratory did not comply with external QAS audit requirement and/or the QAS.  
 
If the NDIS participating laboratory complied with the external QAS audit requirement 
and the QAS, the NDIS Custodian shall close the external QAS audit and notify the 
NDIS participating laboratory.  A laboratory may be found to be in compliance with the 
external QAS audit and the QAS even though findings were noted in the audit report as 
long as the corrective action plan/documents appropriately addressed those findings.  If 
the corrective action plan had not been implemented by the completion of the review, a 
preliminary determination of QAS compliance may be made subject to verification of 
satisfactory implementation of the corrective action plan.  The NDIS Custodian may 
require that the next regularly scheduled audit of the NDIS participating laboratory be an 
external QAS audit in order to document compliance with the QAS.  
 
If the NDIS Audit Review Panel found that the laboratory did not comply with the QAS 
and that such noncompliance has not been remedied, the NDIS Audit Review Panel shall 
refer the external QAS audit to the NDIS Procedures Board. 


1.3.3  NDIS Procedures Board  
The NDIS Procedures Board shall review all external QAS audits referred to them by the 
Chair of the NDIS Audit Review Panel and/or NDIS Custodian. 


 
If the NDIS Procedures Board determines that the NDIS participating laboratory did not 
comply with the QAS and that such noncompliance has not been remedied, the NDIS 
Procedures Board shall provide written notification of its determination to the laboratory 
director of the NDIS participating laboratory.  The laboratory director shall have two 
weeks to provide the NDIS Procedures Board with a written response to the Board’s 
determination.  In the event that the laboratory director does not respond within the 
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requisite time frame, the NDIS Procedures Board shall notify the laboratory director in 
writing that the participating laboratory’s failure to respond will result in suspending that 
Laboratory’s access to NDIS in accordance with the Federal DNA Act.  Please refer to 
Chapter 2.0 on NDIS Laboratories for additional information on suspending a laboratory. 
 
If the laboratory director responds and challenges the noncompliance determination, the 
NDIS Procedures Board shall provide the laboratory director or his/her representative an 
opportunity to explain the laboratory’s position to the NDIS Procedures Board.  Within 
two weeks of the laboratory director’s explanation to the Board, the NDIS Procedures 
Board shall provide the laboratory director with written notification of its decision.  The 
laboratory director may appeal the decision of the NDIS Procedures Board to the Deputy 
Assistant Director of the FBI Laboratory within two weeks of receiving the decision of 
the NDIS Board.  The decision of the FBI Laboratory Deputy Assistant Director shall be 
final. 
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Chapter 2.0 NDIS Laboratories 
2.1 National DNA Index System (NDIS) Participation Requirements  
The Designated State Official is responsible for collecting all information from 
laboratories within the State, maintaining copies, and electronically forwarding required 
documentation to the FBI’s NDIS Custodian when requesting participation in NDIS.  The 
Designated State Official shall confirm that he/she represents a criminal justice agency 
and identify the laboratories in that State proposed for inclusion in NDIS4.  The NDIS 
Custodian shall review all communications requesting NDIS participation to ensure that 
the agency requesting participation is a criminal justice agency.  Once the criminal justice 
agency status of the laboratory is confirmed, the State shall agree to the terms and 
conditions of the NDIS MOU as well as provide documentation on users and laboratories 
within the State.  Specifically, laboratories seeking to participate or participating in NDIS 
shall satisfy the following requirements for participation: status as an accredited 
laboratory; status as a criminal justice agency; status as a laboratory; and expungement of 
DNA records from NDIS (for databasing laboratories): 
 
Accreditation 
Laboratories seeking to participate or participating in NDIS shall be accredited in DNA 
by a nonprofit professional association of persons actively involved in forensic science 
that is nationally recognized within the forensic science community; accrediting agencies 
currently approved by the NDIS Procedures Board include the American Association for 
Laboratory Accreditation (A2LA), the American Society of Crime Laboratory 
Directors/Laboratory Accreditation Board (ASCLD/LAB) and Forensic Quality Services 
(ANSI-ASQ National Accreditation Board FQS).5 
 
In a multi-laboratory system, each laboratory seeking to participate in NDIS shall be 
accredited in DNA.  
 
Criminal Justice Agency 
Laboratories seeking to participate or participating in NDIS shall meet the following 
definition to be considered a criminal justice agency: an agency or institution of the 
Federal, State, or Local government, other than the office of the public defender, which 
performs as part of its principal function, activities relating to the apprehension, 
investigation, prosecution, adjudication, incarceration, supervision or rehabilitation of 
criminal offenders.   
 
For purposes of participation in the National DNA Index System, the Federal DNA Act 


                                                 
4 Each laboratory must have an Originating Agency Identifier (ORI) number before participating in NDIS. Each State is 
responsible for obtaining an ORI number by contacting the State Control Terminal Officer and following the policies 
provided by the Criminal Justice Information Services Advisory Policy Board. 
5 Please refer to the CODIS and NDIS Fact Sheet at http://www.fbi.gov/about-us/lab/biometric-analysis/codis/codis-
and-ndis-fact-sheet for an up-to-date listing of accrediting agencies approved by the NDIS Procedures Board. 



http://www.fbi.gov/about-us/lab/biometric-analysis/codis/codis-and-ndis-fact-sheet

http://www.fbi.gov/about-us/lab/biometric-analysis/codis/codis-and-ndis-fact-sheet
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was amended by Public Law 106-546 to include the Secretary of Defense as an 
authorized agency in accordance with 10 U.S.C.§1565. 
 
Laboratory 
Laboratories seeking to participate or participating in NDIS shall meet the QAS 
definition of a laboratory as follows: a facility (1) employing at least two full-time 
employees who are qualified DNA analysts; and (2) having and maintaining the 
capability to perform the DNA analysis of forensic and/or casework reference samples, or 
on database and/or known samples, at that facility.   
 
A contract employee cannot be counted as a full-time qualified DNA analyst for purposes 
of satisfying the definition of a laboratory. 
 
Expungement 
Laboratories seeking to participate or participating in NDIS shall comply with the 
expungement requirements of Federal law. 
 
The Federal DNA Act requires that States participating in NDIS “shall promptly expunge 
from that index the DNA analysis (DNA profile) of a person included in the index by that 
State if the responsible agency or official of that State receives, for each conviction of the 
person of an offense on the basis of which that analysis (profile) was or could have been 
included in the index, a certified copy of a final court order establishing that such 
conviction has been overturned.  A court order is not “final” if time remains for an appeal 
or application for discretionary review with respect to the order.”  See 42 U.S.C. 
§14132(d)(2). 
 
For States that will be uploading DNA records of arrestees, indicted persons or similar 
legal specimens, amendments made by the DNA Fingerprint Act of 2005 (P. L. 109-162) 
require an expungement in the event the charge is dismissed or results in an acquittal or 
no charge was filed within the applicable time period.  NDIS participating States are 
required to expunge from NDIS the DNA analysis of a person included in NDIS by that 
State if “the person has not been convicted of an offense on the basis of which that 
analysis was or could have been included in the index, and the responsible agency or 
official of that State receives, for each charge against the person on the basis of which the 
analysis was or could have been included in the index, a certified copy of a final court 
order establishing that such charge has been dismissed or has resulted in an acquittal or 
that no charge was filed within the applicable time period.”  See 42 U.S.C. 
§14132(d)(2)(A)(ii).   
 
As a condition for participating in NDIS, a laboratory shall have procedures for 
performing expungements in accordance with the above-referenced Federal law, 
regardless of whether or not the State DNA law requires expungement.   
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Prior to the uploading of any arrestee, indicted person or similar legal DNA records to 
NDIS, the laboratory shall provide the NDIS Custodian with documentation of its 
expungement procedures.  Such documentation shall include the procedures for 
expunging DNA records from NDIS in accordance with this Chapter as well as any 
relevant regulation and/or law governing expungement.  Once the expungement 
documentation has been reviewed, the NDIS Custodian shall notify the NDIS 
participating laboratory if such DNA records may be uploaded to NDIS.   


2.2   Approval of NDIS Participation 
The NDIS Custodian shall review the information submitted by the State and if approved, 
the State will be provided with the date of activation and documentation of the entry of 
the laboratory and CODIS users. 
 
A laboratory approved for participation in NDIS is known as an NDIS participating 
laboratory and is responsible for complying with the Federal DNA Act, the NDIS Privacy 
Act Notice, the provisions of the NDIS MOU (including the sublicense to use the CODIS 
software), and these Operational Procedures.  Additionally, the sublicense to use the 
CODIS software granted by the FBI extends only to NDIS participating laboratories and 
their authorized CODIS users who use the CODIS software in a manner authorized by the 
FBI.   NDIS participating laboratories shall not disclose, disseminate, or distribute the 
CODIS software, including screen shots, descriptions and materials relating to the 
CODIS software, unless authorized in writing to do so by the FBI.   


 
Unless specifically noted otherwise, once NDIS participation is approved, all official 
communications related to NDIS shall be between the State CODIS Administrator and 
the NDIS Custodian and/or CODIS Unit.   
 


              2.2.1   NDIS Participating Laboratory’s Initial Upload of DNA Records 
Upon approval of a laboratory’s request to participate in NDIS, the laboratory may 
upload all eligible DNA records to NDIS.  Eligible DNA records shall mean the DNA 
data generated and reviewed by an accredited laboratory that has undergone an external 
QAS audit that has successfully completed the NDIS Audit Review process in 
accordance with Chapter 1.0 and that may be searched and stored in NDIS pursuant to 
Chapters 3.0 and 4.0. 


2.3   Add or Change Information About a Laboratory 
Once a State is participating in NDIS and the State wishes to add another laboratory, the 
State CODIS Administrator shall request the addition of another laboratory and provide 
information about the laboratory, including documentation of DNA accreditation, the 
laboratory’s most recent external QAS audit, criminal justice agency and laboratory 
status, and CODIS user information.  The CODIS Unit shall review the request and if 







NDIS Operational Procedures Manual  15 
 


  
 VERSION 3: APPROVED DECEMBER 18, 2014 


approved, enter the laboratory information into CODIS. 
 
Occasionally, information about an NDIS participating laboratory changes and the 
laboratory is responsible for notifying the State CODIS Administrator of those changes.  
The State CODIS Administrator shall provide the new information to the CODIS Unit 
which is responsible for making the changes in CODIS.   


2.4   Reporting a Laboratory’s Change in Status 
A laboratory that is participating in NDIS shall report, within five business days, the 
following change in status to the NDIS Custodian and State CODIS Administrator, as 
applicable: 
 


(1) Loss of status as a criminal justice agency; 
(2) Loss, suspension or revocation of accreditation; 
(3) Loss of capability to perform DNA analysis at its facility;  
(4) Loss of DNA technical leader when there is no one in the laboratory who 


meets the QAS qualifications and is available to serve in that position; and 
(5) Fewer than 2 full-time employees who are qualified DNA analysts.  


 For the loss of a DNA technical leader, the laboratory shall document such notification 
using the form entitled Notification Form for Technical Leader Contingency Plan in 
Appendix B of the FBI’s QAS Audit document.     


2.5   Suspension of a Laboratory from NDIS 
The NDIS Custodian, Designated State Official, State CODIS Administrator, and Local 
CODIS Administrator are responsible for ensuring the integrity and accuracy of the DNA 
records in NDIS.  There may be instances, when, as a result of an external audit or other 
independent action, it is necessary to suspend a laboratory’s participation in NDIS until 
such time as findings or other issues are appropriately addressed.  As a result, the NDIS 
Custodian, Designated State Official, State CODIS Administrator, or Local CODIS 
Administrator may request/initiate the suspension of a laboratory from NDIS as follows: 
 


• The Designated State Official or State CODIS Administrator (in the event that the 
request relates to the State laboratory) may request that one of its participating 
laboratories be suspended. 


• A Local CODIS Administrator may request that its laboratory be suspended 
through, and with the approval of, the State CODIS Administrator. 


• The NDIS Custodian may initiate the suspension of a laboratory as a result of that 
laboratory’s external QAS audit, issues identified during an NDIS Participation 
Assessment, or if advised of other information that warrants the suspension of that 
laboratory.  


• The NDIS Custodian may initiate suspension of a laboratory if advised of one or 
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more of the following circumstances: 


o Loss, suspension or revocation of accreditation; 
o Loss of capability to perform DNA analysis at its facility;  
o Loss of DNA technical leader when there is no one in the laboratory who 


meets the QAS qualifications and is available to serve in that position, and 
there is no contingency plan approved by the FBI;  


o Fewer than 2 full-time employees who are qualified DNA analysts; or 
o Failure to comply with the requirement for an external QAS audit.  


 
If the State requests the suspension of a laboratory, the Designated State Official and/or 
State CODIS Administrator shall request suspension of the laboratory.  If the request is 
approved, the NDIS Custodian shall suspend the laboratory from NDIS participation and 
confirm the suspension with the Designated State Official and/or State CODIS 
Administrator.     
 
If the Local Laboratory requests a suspension, the Local CODIS Administrator shall 
request suspension of the laboratory through the State CODIS Administrator.  If the 
request is approved by the State CODIS Administrator, the NDIS Custodian shall 
suspend the laboratory from NDIS participation and confirm the suspension with the 
State CODIS Administrator.    
 
In the event that the NDIS Custodian initiates the suspension of a laboratory, the NDIS 
Custodian shall notify the laboratory of the suspension and include the reason(s) for such 
suspension.   
 
DNA records generated by a laboratory during a period of suspension shall not be 
uploaded to NDIS and may not be eligible for upload to NDIS at the conclusion of the 
suspension period.  The upload of DNA records generated during a laboratory’s 
suspension shall be subject to the approval of the NDIS Custodian. 
 


              2.5.1  Appeal of a Suspension Notification by the NDIS Custodian 
 
A laboratory notified of a suspension initiated by the NDIS Custodian may appeal the 
suspension to the NDIS Procedures Board.  Such appeal shall be forwarded to the Chair 
of the NDIS Procedures Board in writing within two weeks of the laboratory’s 
notification of its suspension.  There is no appeal to the NDIS Procedures Board for a 
suspension requested by the Designated State Official and/or State CODIS Administrator. 
 
The NDIS Procedures Board shall review the documentation submitted by the laboratory 
and the NDIS Custodian and provide a determination of the appeal within two weeks of 
their receipt of the appeal documentation.  The NDIS Custodian and any NDIS Board 
member representing a laboratory that is pursuing an appeal shall not be entitled to vote 
on the appeal.  The determination of an appeal by the NDIS Procedures Board shall be 
considered a final determination, and the laboratory and State CODIS Administrator as 
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appropriate, shall be notified of such determination.   
 
In the event that the NDIS Procedures Board determines that suspension was not 
warranted and such suspension is rescinded, all parties notified of the suspension shall be 
notified of the rescission. 


 
2.5.2 Determination of Status of Suspended Laboratory’s DNA 


Records 
The NDIS Custodian is responsible for determining the status of a suspended laboratory’s 
DNA records at NDIS and shall consider the following criteria in making such a 
determination: 
 


• If the findings noted in the laboratory’s external QAS audit would affect the 
quality of the DNA records generated by that laboratory; 


• The time frame for findings noted in the external QAS audit and the amount of 
DNA records contributed by the suspended laboratory during the relevant period; 


• The recommendations of the NDIS Audit Review Panel and/or NDIS Procedures 
Board, if appropriate; 


• The recommendation of the State CODIS Administrator, if appropriate; and/or 
• Such other information as deemed appropriate by the NDIS Custodian. 


 
The NDIS Custodian will notify the laboratory of the requirement to remove all or a 
portion of the laboratory’s DNA records from NDIS when notifying the laboratory of its 
suspension.  The removal of DNA records from NDIS is described in Chapter 3.0.   
 


2.5.3 Notification of Suspension of a Laboratory from NDIS 
The NDIS Custodian is responsible for notifying the State CODIS Administrator of a 
laboratory’s suspension from NDIS.  The State CODIS Administrator is responsible for 
notifying the relevant criminal justice agencies, as appropriate, of a laboratory’s 
suspension from NDIS.  In the event that DNA records are removed, the suspended 
laboratory, in consultation with the State CODIS Administrator and NDIS Custodian, as 
appropriate, is responsible for notifying other laboratories that may be affected by the 
removal of such DNA records.    
 
Requests for information relating to a suspended laboratory will be referred to the State 
CODIS Administrator.  As appropriate, the FBI may confirm the status of a laboratory 
suspended from NDIS.   


 
2.5.4 Request by Suspended Laboratory to Renew Participation in 


NDIS 
A suspended laboratory may request renewal of its participation in NDIS if the 
findings/issues identified as the reason for the suspension have been appropriately 
remediated and/or resolved. 
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A suspended laboratory seeking to renew its participation in NDIS may address such a 
request to the NDIS Custodian and include all appropriate documentation, such as 
external QAS audit documentation containing corrective actions. 
 
The NDIS Custodian is responsible for determining requests by suspended laboratories to 
renew participation in NDIS.  The NDIS Custodian may consult with the State CODIS 
Administrator, the NDIS Audit Review Panel and the NDIS Procedures Board, as 
appropriate, in determining whether a suspended laboratory may renew its participation 
in NDIS.  The NDIS Custodian may also impose conditions on a suspended laboratory’s 
participation in NDIS, such as undergoing an external QAS audit to document 
compliance with corrective actions. 
 
If the NDIS Custodian approves a suspended laboratory’s request for participation in 
NDIS and that laboratory had removed all or a portion of its DNA records from NDIS, 
the NDIS Custodian shall advise the laboratory if such DNA records can be uploaded to 
NDIS.  The NDIS Custodian may impose conditions on the uploading of DNA records 
from a previously suspended laboratory, such as requiring that such records be reviewed 
by a qualified DNA analyst from another NDIS participating laboratory.  
 
If the NDIS Custodian denies a request by a suspended laboratory to participate in NDIS, 
the suspended laboratory may appeal that determination to the Deputy Assistant Director 
of the FBI Laboratory.  The laboratory’s appeal shall be in writing and commenced 
within two weeks of receipt of the denial by the NDIS Custodian.  The Deputy Assistant 
Director shall have two weeks to determine the appeal and the decision of the Deputy 
Assistant Director shall be final. 
 
2.6 CODIS Administrator  
The State and Local CODIS Administrators (hereinafter referred to as “CODIS 
Administrator”) are the central points of contact between the NDIS participating 
laboratory and the NDIS Custodian and/or CODIS Unit. 
 
The CODIS Administrator shall meet the educational and experience qualifications 
specified in the FBI Director’s Quality Assurance Standards for Forensic DNA Testing 
and/or Databasing Laboratories.   
 
The CODIS Administrator shall have successfully completed the QAS auditor training 
sponsored by the FBI within one year of assuming the CODIS Administrator role or 
position.  If the CODIS Administrator has already successfully completed the QAS 
auditor training on the FBI Audit document, no additional QAS auditor training shall be 
required.  However, it is strongly recommended that the CODIS Administrator complete 
QAS auditor training on the current FBI Audit document. 
  
The CODIS Administrator shall also have successfully completed the CODIS software 
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training sponsored by the FBI within six months of assuming the Administrator role or 
position.  If the CODIS Administrator has already successfully completed the CODIS 
software training on the current version of CODIS software in effect, no additional 
CODIS software training shall be necessary.  The CODIS Administrator shall complete 
additional CODIS training as required by the CODIS Unit provided that notification of 
such additional CODIS training is provided by the CODIS Unit. 
 
The CODIS Administrator shall obtain and maintain the FBI security access required to 
become a CODIS user and successfully complete the annual training described in this 
Chapter. 
 


2.6.1 Designation of Alternate CODIS Administrator 
 
An Alternate CODIS Administrator shall be designated who will fulfill the CODIS 
Administrator role when the CODIS Administrator is absent or unavailable.  An 
Alternate CODIS Administrator shall be designated within ninety (90) days of a vacancy 
in the Alternate CODIS Administrator position.   
 
The Alternate CODIS Administrator shall have successfully completed the QAS auditor 
training sponsored by the FBI within one year of assuming the Alternate CODIS 
Administrator role or position.  If the Alternate CODIS Administrator has already 
successfully completed the QAS auditor training on the FBI Audit document, no 
additional QAS auditor training shall be required.  However, it is strongly recommended 
that the Alternate CODIS Administrator complete QAS auditor training on the current 
FBI Audit document.   
 
The Alternate CODIS Administrator shall have successfully completed the CODIS 
software training sponsored by the FBI within six months of assuming the Alternate 
CODIS Administrator role or position. If the Alternate CODIS Administrator has already 
successfully completed the CODIS software training on the current version of CODIS 
software in effect, no additional CODIS software training shall be necessary.  The 
Alternate CODIS Administrator shall complete additional CODIS training as required by 
the CODIS Unit provided that notification of such additional CODIS training is provided 
by the CODIS Unit. 
 
The Alternate CODIS Administrator shall have successfully completed and maintain the 
FBI security access required to become a CODIS user and successfully complete the 
annual training described in this Chapter.   
 


2.6.2 CODIS Administrator – Attendance at Meetings and Training 
  
A State CODIS Administrator or his/her Alternate shall attend the regularly scheduled 
annual CODIS Conference and semi-annual State Administrators meetings’ sponsored by 
the FBI or seek an excused absence from the NDIS Custodian if neither the State CODIS 
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Administrator nor the Alternate State CODIS Administrator can attend.   
 
A CODIS Administrator or his/her Alternate shall attend a scheduled annual CODIS 
Conference sponsored by the FBI or seek an excused absence from the NDIS Custodian 
if neither the CODIS Administrator nor the Alternate CODIS Administrator can attend.   
 
The request for an excused absence shall be in writing and signed by the Laboratory 
Director of the NDIS participating laboratory. 
 


2.6.3 CODIS Administrator – General Responsibilities 
The CODIS Administrator6 is the central point of contact in the laboratory for CODIS 
and serves as the gatekeeper for the DNA records entered into CODIS.  As part of his/her 
gatekeeper function, the CODIS Administrator is responsible for performing, or 
overseeing the performance of, the following, as applicable: 


 
• Notify State CODIS Administrator of Add/Remove/Update CODIS user 


information  
• Ensure that CODIS user(s) successfully complete the required annual training 
• Notify the NDIS Custodian, within five business days, of the following: 


 If a CODIS user, CODIS IT user or CODIS WAN user in its laboratory 
has been arrested for, or convicted of, a criminal offense; 


 If the laboratory loses its criminal justice agency status; 
 If the laboratory loses its accreditation, has its accreditation suspended or 


has its accreditation revoked; 
 If the laboratory loses the capability to perform DNA analysis at its 


facility; 
 If the laboratory has fewer than two full-time employees who are qualified 


DNA analysts;  
 If the laboratory has a vacancy in the laboratory’s Technical Leader 


position when there is no one in the laboratory who meets the Quality 
Assurance Standards’ qualifications and is available to serve in that 
position; or 


 If the laboratory is not in compliance with the external QAS audit 
requirement. 


• Compliance with CODIS security requirements   
• Compliance with QAS Standard 17  
• Upload profiles to SDIS and NDIS (schedule uploads from local laboratories) and 


review of CODIS generated reports 


                                                 
6  For purposes of these Procedures, references to a CODIS Administrator include the Alternate CODIS 
Administrator or his/her designee. 
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• Backup of CODIS data (including performance of periodic restores to ensure 
backups are working properly) 


• Review and make best efforts to Disposition Matches in accordance with Chapter 
6.0 on Confirmation and Hit Dispositioning 


• Review of all CODIS materials and changes to NDIS Operational Procedures, and 
implementation, if applicable  


• Compilation and monthly reporting of Investigations Aided and Hit Statistics to 
SDIS and/or NDIS 


• Completion of the Annual Audit certification  
 
2.6.4 CODIS Administrator - Reporting Responsibilities 


CODIS Administrators shall report to their State CODIS Administrator and State CODIS 
Administrators shall be responsible for reporting to the NDIS Custodian and/or CODIS 
Unit.  Additionally, issues involving NDIS at the local level should be addressed to the 
State CODIS Administrator for resolution before contacting the NDIS Custodian. 
 


2.6.5 State CODIS Administrator 
 
The State CODIS Administrator has additional responsibilities for a State’s participation 
in NDIS which include serving as the central point of contact with the NDIS Custodian 
and ensuring other participating laboratories in that State comply with the terms and 
conditions of the NDIS MOU.  The State CODIS Administrator is responsible for 
advising and instructing Local CODIS Administrators of their responsibilities for 
participation in NDIS.  Additionally, the State CODIS Administrator is responsible for 
reconciling match dispositions within his/her State. 
 
The State CODIS Administrator is responsible for ensuring that all information about the 
laboratories participating in that State are communicated to the NDIS Custodian and/or 
CODIS Unit.  The State CODIS Administrator may transmit (on behalf of the Designated 
State Official) any of the required correspondence, documentation, or paperwork.   


 
Additionally, State CODIS Administrators and CODIS Administrators for Databasing 
Laboratories are responsible for having documented procedures for the State or 
laboratories that address the following: 
 


• Expungement of DNA Records 
• Confirmation of an Intrastate Candidate Match 


o Include requirement for best effort to resolve matches within 30 
business days 


o Release of information when a non-qualifying offender is involved 
in the candidate match 


• Uploads to SDIS, if applicable 
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• Categories of DNA Records Eligible for the State DNA Index System  
• Access to DNA Records and DNA Samples in the State DNA Index 


System 
 


2.7 CODIS User  
A CODIS user is a government employee who: (1) has login access to the CODIS (i.e., 
State or Local) system and is authorized to read, add, modify or delete DNA records in 
CODIS; or (2) is a qualified DNA analyst responsible for producing the DNA profiles 
stored in NDIS.  
 
There are three additional categories of CODIS users that are required to be cleared at 
NDIS although they are not authorized to add, modify or delete DNA records in CODIS: 
(1) CODIS Contract user; (2) CODIS Information Technology (IT) user; and (3) CODIS 
Wide Area Network (WAN) user.   
 
A CODIS user, CODIS IT user and CODIS WAN user must undergo a FBI security 
check and maintain a security clearance while holding such designations. 
 
A qualified DNA analyst at a vendor laboratory who is responsible for DNA records 
stored in NDIS may be added to NDIS as a CODIS Contract user.  Because this user does 
not have physical access to CODIS, the user does not require a FBI security check, 
although a State may perform its background or security investigation on this category of 
users.  
 
An IT employee of an NDIS participating laboratory who is permitted access to CODIS 
for computer hardware/software and telecommunications maintenance purposes may be 
added to NDIS as a CODIS IT user.   Because this user has physical access to CODIS, an 
FBI security check is required (in addition to any security check performed by the 
employing governmental agency).   
 
A designated employee of an NDIS participating laboratory who requires access to the 
CODIS network in order to perform his/her job may be granted access to the CODIS 
network as a CODIS WAN user.  Such access may be granted at the discretion of the 
FBI.  Because this user has physical access to the network, an FBI security check is 
required (in addition to any security check performed by the employing governmental 
agency). 
 
A contract employee working as a qualified DNA analyst for an NDIS laboratory shall be 
processed as a CODIS user (and not a CODIS Contract user). 
 


2.7.1 Add or Change Information About a CODIS User 
 
To add a CODIS user, CODIS IT user or CODIS WAN user to NDIS, the CODIS 
Administrator shall forward a request to the CODIS Unit with required security forms.  
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The CODIS Unit will review the application and if complete, initiate a security check on 
the prospective CODIS user, CODIS IT user, or CODIS WAN user.  
 
For a CODIS user, once the CODIS Unit is notified that the individual has passed the 
FBI’s security check, the individual will be processed as a CODIS user in training in 
accordance with Section 2.7.2. 
 
For a CODIS IT or CODIS WAN user, once the CODIS Unit is notified that the 
individual has passed the FBI’s security check, the CODIS Administrator shall be 
notified that the individual has been approved as a CODIS IT or CODIS WAN user.  A 
CODIS IT or CODIS WAN user employed by a multi-laboratory system and who has 
been approved by the FBI’s CODIS Unit can be added as a CODIS IT or CODIS WAN 
user to all of the laboratories in the system. 
 
To add a CODIS Contract user, the CODIS Administrator will forward a request that 
includes required information to the CODIS Unit.  If approved by the CODIS Unit, the 
CODIS Contract user shall be added to NDIS and the CODIS Administrator shall be 
notified that the individual has been approved as a CODIS Contract user. 
 
Occasionally, information about a CODIS user, CODIS Contract user, CODIS IT user or 
CODIS WAN user will change (i.e., a name change resulting from a change in marital 
status).  In the event of such a change, the CODIS Administrator shall forward a request 
to the CODIS Unit that includes the updated information and required supporting 
documentation.   
 


2.7.2 Approval of Prospective CODIS User to Access CJIS WAN for 
Training Purposes  


 
The CODIS Administrator is responsible for ensuring that only authorized CODIS users 
are permitted access to CODIS and/or the CODIS network.  Once notified that a 
prospective CODIS user has passed the FBI’s security check, the CODIS Unit shall 
establish a user account in the CODIS training database.  The CODIS Administrator shall 
be notified that the individual has been cleared to take the annual training.  A CODIS 
user in training may have read only access to CODIS and the network for training 
purposes but shall not be authorized to enter, add, modify or delete any DNA records in 
CODIS. 
 
The individual shall not be approved as a CODIS user at NDIS until the successful 
completion of the annual training.  
 


2.7.3 Approved CODIS User at NDIS 
 
Upon successful completion of the annual training, the prospective CODIS user shall be 
added as a CODIS user to NDIS and the CODIS Administrator shall be notified of the 
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approval of the CODIS user.     
 


2.7.4  Annual Training for CODIS Users  
 
On an annual basis, in accordance with a schedule determined by the NDIS Custodian, 
the CODIS Administrator shall ensure that each CODIS user (who: (1) has login access 
to the CODIS (i.e., State or Local) system and is authorized to read, add, modify and 
delete DNA records in CODIS; or (2) is a qualified DNA analyst responsible for 
producing the DNA profiles stored in NDIS) and contract employee working as a 
qualified DNA analyst for an NDIS laboratory, successfully completes the annual 
training.  
 
CODIS Contract, CODIS IT and CODIS WAN users are not authorized to add, modify or 
delete DNA records in CODIS and therefore are not required to complete this annual 
training.     
 
The NDIS Custodian shall establish a schedule for completion of the annual training.  
Any CODIS user who has not successfully completed the required annual training in 
accordance with this schedule shall be denied access to enter DNA records into CODIS 
until completion of the required annual training.   


 
2.7.5 Removal of a CODIS User 


For purposes of this section, the reference to CODIS user shall also include CODIS 
Contract, CODIS IT and CODIS WAN users.   
 
A CODIS Administrator may request the removal of a CODIS user for the following, but 
not limited to, circumstances: 
 


(1) The CODIS user may have a name change due to a change in marital status. 
(2) The CODIS user may leave employment at a participating laboratory or a 


change in job status makes it inappropriate to continue to access NDIS. 
(3) The CODIS user may fail a periodic FBI security check and the FBI’s rejection 


of the security check would require the State to remove the user. 
(4) There may be a quality issue with the DNA records associated with the CODIS 


user.  
 


Removal of the CODIS user may be initiated by either the State or the NDIS Custodian. 
 
If any of the above circumstances occur, the CODIS Administrator shall request the 
removal of the CODIS user within 30 days.  In the event of a removal for reasons 
described in subsections (3) and (4) above, the CODIS Administrator shall also make a 
recommendation on whether the DNA records associated with the CODIS user should be 
removed from NDIS.  The CODIS Administrator shall forward a request to the CODIS 
Unit for removal of the CODIS user.  If the removal of a CODIS user is initiated by the 
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NDIS Custodian, the CODIS Administrator shall be notified and as appropriate, provide a 
recommendation on the disposition of the DNA records associated with the CODIS user.  


 
2.7.5.1 Removal of DNA Records from NDIS Associated with a 


CODIS User 
If deemed necessary, removal of the DNA records associated with a CODIS user shall be 
performed by the CODIS Administrator in accordance with Chapter 3.0.   The State 
CODIS Administrator shall notify the NDIS Custodian of the removal of the CODIS user 
and the user’s DNA records. 
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Chapter 3.0 DNA Records 
 


3.1 DNA Records Accepted at NDIS 
The Federal DNA Act specifies the categories of DNA records that may be stored and 
searched in the National DNA Index System. 
 


3.1.1 Forensic/Offender DNA Records 
In accordance with the Federal DNA Act, the following categories of forensic/offender 
DNA records may be stored and searched in NDIS: 
 


Arrestee 
Convicted Offender 
Detainee 
Forensic Mixture 
Forensic Partial 
Forensic Unknown 
Juvenile 
Legal 
Multi-allelic Offender 


 
States seeking to upload the DNA records of arrestees, detainees and legal specimens 
shall request approval for uploading these DNA records from the CODIS Unit.  Such 
request shall include the applicable legal authority for collecting and databasing the 
arrestee, detainee and legal DNA records and the relevant expungement procedures; 
please see Chapter 2.0 on NDIS Laboratories for additional information on 
expungements. 
 
In accordance with the Federal DNA Act [42 U.S.C. §14132(a)(1)(C)], States 
participating in the National DNA Index System shall not upload DNA records that are 
voluntarily submitted solely for elimination purposes to the National DNA Index System.  
 
 3.1.2 Missing Person-Related DNA Records 
In accordance with the Federal DNA Act, the following categories of DNA records may 
be stored and searched in the Missing Persons component of NDIS: 
 
 Biological Child 


Biological Father 
Biological Mother 
Biological Sibling 
Deduced Missing Person 
Maternal Relative 
Missing Person 
Paternal Relative 
Spouse 
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Unidentified Person 
 
 3.1.3 All DNA Records 
A laboratory’s failure to comply with the categories of DNA records acceptable at NDIS 
as described in Sections 3.1.1 and 3.1.2 may result in the suspension or termination of 
that laboratory’s access to NDIS in accordance with the Federal DNA Act.  
 
A DNA record that is stored in NDIS includes the following information: 


(A) the DNA profile; 
(B) the NDIS Agency identifier for the submitting agency (Laboratory ORI #);  
(C) the NDIS Specimen Identification Number; and 
(D) the DNA personnel associated with/assigned to the DNA analysis.  


 
No personally identifiable information relating to the donor, such as name, date of birth7, 
social security number, or criminal history record number, is included in a DNA record 
stored at NDIS.  It should be noted that no DNA samples are stored at NDIS. 
 
3.2 Federal DNA Act Limits Access to DNA Records and DNA 


Samples 
The Federal DNA Act provides that the National DNA Index System “shall include only 
information on DNA identification records and DNA analyses that are maintained by 
Federal, State, and local criminal justice agencies (or the Secretary of Defense in 
accordance with section 1565 of title 10, United States Code) pursuant to rules that allow 
disclosure of stored DNA samples and DNA analyses only--   
 


(A) to criminal justice agencies for law enforcement identification purposes;   
(B) in judicial proceedings, if otherwise admissible pursuant to applicable statutes or 


rules;  
(C) for criminal defense purposes, to a defendant, who shall have access to samples 


and analyses performed in connection with the case in which such defendant is 
charged; or  


(D)  if personally identifiable information is removed, for a population statistics 
database, for identification research and protocol development purposes, or for 
quality control purposes.” [42 U.S.C.§14132(b)(3)] 


 
The unauthorized disclosure of individually identifiable DNA information stored in the 
National Index is punishable by a fine not to exceed $100,000 (42 U.S.C. §14133(c)(1)).  
Obtaining DNA samples or DNA information, without authorization, is punishable by a 
maximum fine of $250,000 or imprisonment for not more than one year or both fine and 
imprisonment (42 U.S.C. §14133(c)(2)).  A laboratory’s access to NDIS is subject to 
cancellation for noncompliance with these privacy requirements.  The privacy 


                                                 
7 Available metadata, such as the date of birth, may be included in missing person records stored at NDIS.  
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requirements are applicable to NDIS participating laboratories by Federal law [42 U.S.C. 
§14132] and through the NDIS MOU.   


 
The NDIS participating laboratory is responsible for compliance with the limited access 
and disclosure of DNA samples and DNA analyses required by the Federal DNA Act.  
While States may have DNA database laws that appear to permit more access to the DNA 
data, if that State is a participant in the National DNA Index System, the State agrees to 
abide by, and comply with, the more restrictive provisions contained in the Federal DNA 
Act by agreeing to the NDIS MOU.   


 
As noted in the Introduction, recommendations from the Federal DNA Advisory Board 
have also shaped the administration of the National DNA Index System.  In the House of 
Representatives Judiciary Committee Report on predecessor legislation, the DNA 
Identification Act of 1993, the Committee explained its expectations that the DNA 
Advisory Board “also advise the Director on other scientific and policy questions relating 
to forensic applications of DNA.  In particular, it would be appropriate for the Board to 
address: (1) the statistical, and population genetics issues that have been raised; and (2) 
the privacy, law enforcement and technical issues associated with the FBI’s program to 
establish a databank of DNA profiles, known as CODIS.”8  Pursuant to this legislative 
direction and its charter, the DNA Advisory Board considered standards for acceptance 
of DNA profiles in CODIS which take account of relevant privacy, law enforcement and 
technical issues and endorsed the “current level of enforcement of such access and 
disclosure provisions by the Department of Justice and the FBI and encourages the 
continuation of such efforts.”  The DNA Advisory Board also endorsed the interpretation 
of the Federal DNA Act to limit access of the anonymous DNA data to criminal justice 
agencies for a population statistics database, forensic identification, forensic research, 
forensic protocol development or quality control purposes.9   


 
NDIS participating laboratories are also responsible for complying with their applicable 
State law concerning access to the DNA data in their State DNA database, especially if 
those provisions are more restrictive than the Federal DNA Act. 


  
3.2.1       FBI Quality Assurance Standards Require Confidentiality 


Standard 11 of the FBI’s QAS require confidentiality for reports, case files, DNA records 
and databases, unless otherwise provided by Federal or State law.  The QAS require that 
“personally identifiable information only be released in accordance with applicable State 
and Federal law” and that laboratories have “procedures to ensure the confidentiality and 
privacy of the DNA samples, DNA records, case files, reports and databases;” see 
Forensic QAS Standards 11.3.1 and 11.3.3 and Databasing QAS Standards 11.2 and 
11.2.2.     


                                                 
8 House Report 103-45, House of Representatives Judiciary Committee Report on the DNA Identification Act of 
1993, at page 10. 
9 The DNA Advisory Board’s Resolution is contained in Appendix C. 
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   3.2.2  Access by Participating Criminal Justice Agencies 
In accordance with the Federal DNA Act, disclosure of DNA records at NDIS is 
authorized for law enforcement identification purposes to the Federal, State and Local 
criminal justice agencies who participate in NDIS.   
 


3.2.3  Access by Defendant to DNA Records at NDIS 
In accordance with the Federal DNA Act, a defendant may have access to the DNA 
samples and analyses performed in connection with his/her case.  A defendant may 
generally have access to the forensic evidence DNA records and his/her exemplars under 
this provision of the DNA Act.   
 
This provision does not authorize a defendant to access all of the DNA records in the 
National DNA Index. Nor does this provision authorize access to candidate matches that 
are not confirmed as matches and for which no personally identifiable information is 
released.  Thus, as currently worded, the Federal DNA Act entitles a defendant to access 
the defendant’s DNA records at NDIS as well as the forensic evidence records for the 
case for which the defendant is arrested, charged and/or appealing.    
 
The FBI shall respond to requests for access to DNA records that were contributed to 
NDIS by a State and /or Local agency with a referral to the contributing State and/or 
Local agency.  The FBI shall respond to a request for access to DNA records that were 
contributed to NDIS by the FBI, as authorized.     
 


3.2.4  Access by Persons Whose DNA Records are at NDIS  
An individual may request access to his/her DNA record for the purpose of reviewing 
that record and/or challenging its accuracy or appropriateness for maintenance in NDIS.  
An individual making a request to review his/her DNA record to the FBI Freedom of 
Information Officer or CODIS Unit will be referred to the NDIS participating laboratory 
that contributed the DNA record to NDIS. 


 
An NDIS participating laboratory is responsible for responding to requests for access to a 
DNA record it generated by the subject of that record once locally specified requirements 
are met.  The FBI is responsible for responding to requests for access to FBI Laboratory–
generated DNA records.   
 


3.3 Linkage of DNA Record with Criminal History Record 
Information Not Permitted 


In accordance with the limited access and disclosure provisions of the Federal DNA Act 
and the NDIS Privacy Act Notice, no personally identifying information, including 
criminal history record information, shall be contained in the DNA record stored at 
NDIS.  States may include information in the criminal history record of an offender or 
arrestee that a DNA sample has been collected, analyzed and/or databased to the extent 
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permitted by their State law. 
 


3.4  Retention and Removal of DNA Records at NDIS 
In accordance with the NDIS Privacy Act Notice, State or Local DNA records shall be 
maintained in NDIS as long as they are substantiated by the internal records of the NDIS 
participating laboratory and are allowed to be retained by Federal or State law, by judicial 
decree or by consent.  The NDIS participating laboratory is responsible for maintaining a 
system of controls to ensure that DNA records are maintained and used in the Local DNA 
Index System (LDIS), the State DNA Index System (SDIS) and NDIS in accordance with 
the Federal DNA Act and applicable State law, and for NDIS, in accordance with the 
NDIS Privacy Act Notice. 
   
The NDIS participating laboratory is responsible for deleting State or Local DNA records 
if the NDIS laboratory determines that such records are no longer lawfully permitted or 
appropriate for retention in the system.  The NDIS Custodian also has the authority to 
determine that State or Local DNA records in NDIS shall be deleted and shall notify the 
affected NDIS participating laboratory of this determination and the basis for such 
deletion. 
 


3.4.1  Missing Person-Related DNA Records at NDIS 
Relatives of missing persons (see Table 1 below for applicable specimen categories) 
voluntarily contribute reference DNA samples to identify a missing person.  Law 
enforcement agencies, involved in an active missing person case (case in which a missing 
person report has been filed), are encouraged to collect reference DNA samples from two 
or more close biological relatives of such missing person and document the voluntariness 
of the submission of such DNA samples through appropriate consent agreements.  
Reference DNA samples that are not submitted by law enforcement agencies with the 
appropriate documentation may not be acceptable for analysis and entry in CODIS. 
 
The NDIS participating laboratory is responsible for removing the DNA record of a 
relative of a missing person under the following circumstances: (1) if the missing person 
corresponding to this reference sample has been identified; or (2) if the individual 
voluntarily providing the reference sample is determined not to be related to the missing 
person; or (3) at the request of the individual who voluntarily provided the reference 
sample. 
 
The DNA record of a spouse shall be removed from NDIS if the missing person 
corresponding to this reference sample has been identified subject to the provisions listed 
above. 
 
If the missing person is identified to a set of partial remains, the relative’s DNA record 
may remain at NDIS to facilitate identification of other remains.  
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Table 1. Missing Person-Related Indexes with Applicable Specimen 
Categories 


 


Relatives of 
Missing Person 
Index 


Spouse 
Index 


Unidentified 
Human 
(Remains) 
Index 


Missing 
Person Index 


Pedigree 
Tree Index 


Biological 
Child 


Spouse Unidentified 
Person 


Deduced 
Missing 
Person 


Deduced 
Missing 
Person 


Biological 
Father 


  Missing 
Person 


Missing 
Person 


Biological 
Mother 


   Biological 
Child 


Biological 
Sibling 


   Biological 
Father 


Maternal 
Relative 


   Biological 
Mother 


Paternal 
Relative 


   Biological 
Sibling 


    Maternal 
Relative 


    Paternal 
Relative 


    Spouse 
 
 


3.5 Expungement  
For purposes of this Chapter, expungement refers to the deletion of a DNA profile at the 
State and/or national index levels in response to the following: (1) for convicted 
offenders, a court order that has overturned a convicted offender’s conviction for the 
qualifying offense; and (2) for arrestees, a court order documenting that the qualifying 
arrest charge(s) were dismissed or resulted in acquittal, or no charges were filed within 
the applicable time period or a requirement for removal by the laboratory when the 
qualifying arrest charge(s) are dismissed, resulted in acquittal, or no charges were filed 
within the applicable time period. 
  
A State forensic laboratory is responsible for performing expungements; provided, 
however, a Local forensic laboratory may perform expungements in the event that the 
Local laboratory has been designated as the lead agency for the analysis and databasing 
of convicted offender, arrestee, detainee or other Legal Index DNA records. 
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            3.5.1    Expunging a DNA Record 
A DNA record may be expunged in response to a court order or in accordance with the 
requirements of Federal law as described above.  Once it has been determined that a 
DNA record must be expunged from NDIS, the State CODIS Administrator is 
responsible for deleting the DNA record using the CODIS software and executing a data 
upload, which will result in the deletion of the DNA record from the SDIS and NDIS 
databases.  
 
If a State is required by law or procedure to document that the DNA record has been 
properly expunged, the CODIS generated delete report shall serve as such 
documentation.  If the DNA record has not been deleted, the State shall contact the NDIS 
Custodian and request a manual deletion of the DNA record.  
 


           3.5.2     Expunging a Matched DNA Record 
If a State expunges a DNA record, other than a forensic unknown, forensic mixture or 
forensic partial, that has generated an interstate candidate match, it is the responsibility of 
the State expunging the DNA record to notify any other laboratory(ies) involved in the 
candidate match that an expungement is being performed. 
 
The NDIS Custodian is responsible for deleting all candidate matches associated with the 
DNA record from NDIS upon notification from the State. 
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Chapter 4.0 NDIS Acceptance Standards 


 
4.1 Compliance with Federal DNA Act Required for DNA 


Records Uploaded to NDIS 
All DNA records uploaded to NDIS by NDIS participating laboratories shall be generated 
in accordance with the requirements of the Federal DNA Identification Act including, but 
not limited to, accreditation, audits, Quality Assurance Standards and limited access and 
disclosure. 
 
Compliance with the FBI Director’s Quality Assurance Standards shall be demonstrated 
by completion of an external QAS audit in accordance with the Federal DNA Act that 
includes a review of the STR and/or mtDNA analysis of forensic casework, missing 
person-related cases and/or databasing samples.  For laboratories seeking to participate in 
NDIS, the DNA records generated prior to the laboratory’s completion of an external 
QAS audit shall not be eligible for upload to NDIS.  If approved by the NDIS Custodian, 
DNA records generated by a laboratory seeking to participate in NDIS between the 
period of its external QAS audit and the successful completion of the NDIS Audit 
Review process will be eligible for upload to NDIS.    
 
Laboratories shall comply with the QAS in effect at the time that the DNA record is 
generated.   
 


4.1.1  Use of Vendor Laboratory 
 
An NDIS participating laboratory using a vendor laboratory for the analysis of DNA 
samples shall ensure that it and the vendor laboratory comply with Standard 17 of the 
FBI’s QAS.  
 
A DNA record entered into CODIS shall be considered the property and responsibility of 
the NDIS participating laboratory that enters such record into CODIS.  An NDIS 
participating laboratory shall be responsible for the review in accordance with QAS 
Standard 17 of DNA records generated by a vendor laboratory (ownership review).  
 
 


4.2 Standards for Acceptance of PCR DNA Records at NDIS 


PCR DNA records submitted to NDIS shall be generated in accordance with Standard 9 
of the QAS.  All PCR DNA records offered to NDIS shall be associated with the controls 
and standards required by QAS Standard 9.5. 


 
Only PCR DNA records generated from the analysis of NDIS Accepted PCR Kits (see 
Appendix E) shall be accepted at NDIS. 
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4.2.1 Interpretation of DNA Records 
4.2.1.1  DNA records submitted to NDIS shall be interpretable.  In accordance 


with the validation studies performed by and the standard operating 
procedures of the NDIS participating laboratory, any data used to 
make an exclusion can be included in the DNA record submitted to 
NDIS.   


 
4.2.1.2 Database and reference samples shall be accurate and complete for the 


CODIS Core Loci; good faith efforts shall be made to obtain results 
for each locus and to enter all of the results as part of the DNA profile.  


 
4.2.1.3 A forensic unknown, forensic mixture or forensic partial DNA record 


submitted to NDIS shall originate from and/or be associated with a 
crime scene; the source of which is attributable to a putative 
perpetrator.  For purposes of NDIS eligibility, an item taken directly 
from a suspect shall not be considered a forensic sample. 


 
4.2.1.4 A forensic unknown DNA record originating from a single source (or 


a fully deduced profile originating from a mixture) submitted to NDIS 
having all 13 CODIS Core Loci shall not have more than 3 alleles at 
one locus while the remaining loci can have up to 2 alleles. 


 
4.2.1.5 A forensic mixture DNA record submitted to NDIS shall not have 


more than 4 alleles at any locus. 
 
4.2.1.6 A forensic partial DNA record originating from a single source (or a 


fully deduced profile originating from a mixture) with either locus or 
allelic dropout at any of the 13 CODIS Core Loci submitted to NDIS 
shall not have more than 3 alleles at one locus while the remaining loci 
can have up to 2 alleles.  


 
4.2.1.7   Forensic mixture and forensic partial DNA records submitted to NDIS 


shall be reviewed by the submitting laboratory to ensure the DNA 
records satisfy a statistical threshold for match rarity of approximately 
one in the size of the NDIS database.   


 
4.2.1.8 A laboratory submitting a DNA record to the Forensic, Forensic 


Mixture, or Forensic Partial Indexes at NDIS that is derived from 
forensic evidence, shall only offer those alleles that are attributed to 
the putative perpetrator(s).  Alleles derived from forensic DNA records 
that are unambiguously attributed to a victim or individuals other than 
the perpetrator(s), such as an elimination sample, shall not be offered 
to NDIS. 
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4.2.1.9 Composite DNA records may be submitted to NDIS. 
 


4.2.1.10 DNA records developed with Enhanced Detection Methods validated 
in accordance with the QAS and SWGDAM Guidelines for STR 
Enhanced Detection Methods (available at www.swgdam.org) may be 
submitted to NDIS: provided, however, that only DNA records 
developed from unidentified human remains and other single source 
samples from missing person investigations or mass disasters using 
Low Template or  Low Copy DNA Analysis validated in accordance 
with the QAS and SWGDAM Guidelines for STR Enhanced Detection 
Methods may be submitted to NDIS.   No other DNA records 
developed using Low Template or Low Copy DNA Analysis shall be 
submitted to NDIS. 


   
4.2.2  Required and Acceptable PCR Loci 


The searching of DNA records in NDIS derived from offender (convicted 
offender, arrestee, detainee, multi-allelic offenders and Legal Index specimens), 
forensic samples (forensic, forensic mixture, forensic partial), missing person, 
relatives of missing person, and unidentified human remains require interpretable 
and conclusive results for a minimum number of required PCR loci.   
 
The CODIS Core Loci are those loci required for upload to the National DNA 
Index System and consist of the following 13 loci: CSF1PO, FGA, THO1, TPOX, 
vWA, D3S1358, D5S818, D7S820, D8S1179, D13S317, D16S539, D18S51 and 
D21S11.  Appendix D lists all loci required and accepted at NDIS.  Loci listed in 
Appendix D as acceptable shall be accepted for DNA records containing the 
required minimum number of CODIS Core Loci.  The accepted loci may be 
uploaded to NDIS and used in generating search results.     
 
The addition of new PCR loci accepted at NDIS are subject to the approval of the 
NDIS Custodian.  Additionally, any modification of the CODIS Core Loci shall 
be preceded by the FBI providing notice to Congress six months in advance of 
any such addition in accordance with Federal law [P.L. 108-405, §203(f)].  
Applications for the addition of new loci to the PCR loci accepted at NDIS may 
be submitted to the NDIS Custodian by a NDIS participating laboratory in 
accordance with Appendix F.     


4.2.3  Acceptable PCR Kits  
The PCR Kits accepted at NDIS are listed in Appendix E.   


 
Applications for the approval of a new or modified PCR kit shall be submitted by 
an NDIS participating laboratory to the NDIS Custodian in accordance with 
Appendix F. 


 



http://www.swgdam.org/
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4.2.4  Format for Offering PCR Profiles to NDIS 


4.2.4.1 The DNA result from each locus will be in the form “p,q” for 
heterozygotes and mixtures (in ascending order) and “p,p” or “p” for 
homozygotes. 


 
4.2.4.2 Alleles below or above the allelic ladder are entered as < (lowest 


allele) or > (highest allele), respectively. 
 


4.2.4.3  Alleles shall be entered according to their relative base pair size even 
if they are between designated points on the allelic ladder. 


 
4.3 Standards for Acceptance of Mitochondrial DNA Records at 


 NDIS 


Mitochondrial (mt) DNA records submitted to NDIS shall be generated in accordance 
with the SWGDAM Interpretation Guidelines for Mitochondrial DNA Analysis by 
Forensic DNA Testing Laboratories (mtDNA Interpretation Guidelines) available at 
www.swgdam.org.   All mtDNA records offered to NDIS shall follow the SWGDAM 
Nomenclature Rules described in Section 2.3.3 of the mtDNA Interpretation Guidelines. 


 
4.4  Standards for the Use of Expert Systems  


An NDIS participating laboratory may use an Expert System approved by the FBI to 
generate offender and/or known reference DNA records that are eligible for upload to 
NDIS in accordance with the requirements of this section.   


 
           4.4.1            Definition 


An Expert System is a software program or set of software programs that meets all of the 
following criteria: 
 


1. The NDIS laboratory intends to use the system to replace one or both of the 
technical review processes defined in Section 12.2 of the FBI’s Quality 
Assurance Standards for DNA Databasing Laboratories;10  


2. The system performs all of the following functions without human 
participation11: 


i. Identifies peaks/bands12 


                                                 
10 The NDIS laboratory is not required to comply with these requirements if the laboratory does not intend to use the 
Expert System to replace the manual review. 
11 As soon as a human is inserted into one of these steps, all downstream steps have the potential for human 
participation.  If human interpretation occurs while identifying peaks, then that step, and all subsequent steps, 
require manual review as specified in Section 12.2 of the FBI’s Quality Assurance Standards for DNA Databasing 
Laboratories.  For example, opening a file using a software program is generally not considered human participation 
unless it is opening Genotyper in non-locked mode because alleles can inadvertently be clicked on or off. 
12  One of the functions of the Expert System is to flag peak(s) that contain one or more anomalies for an analyst’s 



http://www.swgdam.org/
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ii. Assigns alleles 
iii. Ensures data meet laboratory-defined quality checks including, at a 


minimum, validating positive and negative controls and ladders; ensures 
alleles from overlapping loci are concordant (when applicable); ensures 
acceptable RFU values, and ensures acceptable peak height/area ratios. 


iv. Describes the rationale behind software decisions (e.g., Why a peak        
wasn't considered an allele; etc.)13; 


3. The system does not make incorrect allele calls in those cases where the 
results are classified as “Accept” (i.e., the data can be entered directly into 
CODIS without manual review).14 


 
           4.4.2           Approval of Expert Systems for Use at NDIS 


Requests for approval of an Expert System used for the review of offender and/or known 
reference samples shall be submitted by the NDIS participating laboratory15 to the NDIS 
Custodian.   


 
Developmental validation shall be conducted on all expert systems that have not been 
previously approved by NDIS.  Expert systems currently approved for use at NDIS16 are 
listed below: 


 
 


NDIS Approved Expert Systems 
GeneMapper®ID 
GeneMapper®ID-X 
GeneMarker® HID 
i-Cubed™ 
OSIRIS17 
TrueAllele™ 


                                                                                                                                                             
review.  Accordingly, the review of such a flagged peak by an analyst will only be considered human 
interpretation/participation if the analyst modifies the allele assignments made by the Expert System. 
13 It is important that each decision made by the Expert System is electronically documented. 
14 The primary consideration for an NDIS approved Expert System is that profiles (or alleles) documented as 
"Accept" are always correct.  Therefore, an Expert System that cannot interpret stutter (or any other data 
interpretation challenge) could be approved for use at NDIS, provided that profiles with stutter are never classified 
as "Accept".  This is a subtle but important distinction.  An Expert System does not have to automatically call alleles 
for all of the types of challenges – but it shall recognize those situations where it is incapable of making an 
interpretation.   
15 The NDIS participating laboratory shall sponsor the approval of Expert Systems used by private laboratories (e.g., 
vendors that provide DNA analyses services to states under contract).  In these cases it is expected that the Expert 
System is either: 1) proprietary to the vendor; or 2) a commercial product that is only being used by the vendor.  The 
NDIS laboratory shall perform an ownership review as required by Standard 17 of the Quality Assurance Standards 
for the data generated by the vendor laboratory.  That ownership review may be completed by an NDIS approved 
expert system. 
16 Please refer to the CODIS and NDIS Fact Sheet at http://www.fbi.gov/about-us/lab/biometric-
analysis/codis/codis-and-ndis-fact-sheet for a current list of approved Expert Systems. 
17 Open Source Independent Review and Interpretation System (OSIRIS) 



http://www.fbi.gov/about-us/lab/biometric-analysis/codis/codis-and-ndis-fact-sheet

http://www.fbi.gov/about-us/lab/biometric-analysis/codis/codis-and-ndis-fact-sheet
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Internal validation shall be performed on any of the NDIS approved Expert Systems 
specified above in accordance with Section 4.4.4.   The internally validated Expert 
System settings shall be submitted to the NDIS Custodian for approval prior to 
implementation by the NDIS participating laboratory.  The internal validation of an 
Expert System shall be specific for each of the following: software, instrument platform, 
and DNA typing kit.  Please contact the NDIS Custodian for information on submission 
requirements. 


              
4.4.3      Developmental Validation Criteria 
Requests for the approval of an Expert System not listed in Section 4.4.2 shall be 
reviewed and evaluated by a panel designated by the FBI who shall consider the criteria 
listed below, to the extent appropriate, in determining whether to approve an Expert 
System.  NDIS laboratories submitting a request for approval shall address the following 
criteria and include supporting documentation to facilitate the review and evaluation.   
 


4.4.3.1 The NDIS laboratory shall perform and complete the appropriate 
components of a developmental validation in accordance with Standard 
8.2 of the FBI’s Quality Assurance Standards for DNA Databasing 
Laboratories (QAS).  The laboratory shall perform the required validation 
using employees of their laboratory who are not provided by or affiliated 
with the Expert System vendor.   
4.4.3.1.1 Validation shall include studies to demonstrate accuracy, 


precision, and reproducibility.   
4.4.3.1.2 The NDIS laboratory shall provide a copy of its complete 


validation documents with the request for data review and 
evaluation.  


4.4.3.1.3 At least 200 unique samples shall be analyzed to establish the 
rules and thresholds for the software (calibration set).  For 
purposes of the submission, a “sample” shall mean a genotype 
resulting from the analysis of one DNA specimen from one 
person. The calibration set should contain a mixture of good 
quality and challenge samples routinely encountered in DNA 
analysis.   


4.4.3.1.4 The initial 200 unique calibration samples shall be re-run and 
evaluated with each trial. 


4.4.3.1.5 The software review procedure shall be documented. 
 
4.4.3.2 A concordance study of a minimum of 1,000 unique samples shall be 


performed to demonstrate that the system performs as well as, or better than, 
the current system used by the NDIS laboratory.18,19  The 200 unique 


                                                 
18 It is expected that the laboratory conducting the concordance study provides all of the samples (the concordance 
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calibration samples described in Section 4.4.3.1.3 shall not be included in the 
samples required for the concordance study; this means that a total of 1,200 
unique samples shall be included in the data provided in the submission to the 
NDIS Custodian.   


 
4.4.3.2.1Using data from the concordance and/or calibration study, the 
NDIS laboratory shall demonstrate that the Expert System does not 
incorrectly document alleles as “Accept”.  The NDIS laboratory shall 
test the Expert System in accordance with the requirements specified 
by the NDIS Custodian for submission, and provide appropriate 
documentation.20  


 


4.4.3.2.2The FBI reserves the right to request additional information 
and documentation, as necessary, in order to conduct a thorough 
review and evaluation. 


 
4.4.4   Internal Validation Criteria 
Laboratories that plan to use an NDIS approved Expert System shall complete an internal 
validation in accordance with Standard 8.3 of the FBI’s QAS and the following criteria.21   
The internal or developmental validation, as applicable, shall be documented and 
available for review during the external QAS audit process.   


 
The internally validated Expert System settings shall be submitted to the NDIS Custodian 
for approval prior to implementation by the NDIS participating laboratory.  The internal 
validation shall be specific for each of the following: software, instrument platform, and 
DNA typing kit.  Please contact the NDIS Custodian for information on submission 
requirements. 


4.4.4.1 An internal validation for an approved Expert System shall also 
include, but may not necessarily be limited to, the following: 


 
                         4.4.4.1.1  At least 200 unique samples shall be analyzed to establish 


the rules and thresholds for the software (calibration set). 
The calibration set should contain a mixture of good quality 
and challenge samples routinely encountered in DNA 
analysis.   


                                                                                                                                                             
set) used in the study.  However, in the case of outsourced DNA data, the concordance set may consist of samples 
submitted and approved by one or more states, provided the analytical methods and interpretation guidelines used by 
the vendor will be the same for all samples included in the study.  
19 The 1,000 samples represent the qualifying test for the Expert System. 
20 The manual review of the data shall precede the electronic review.  Subject to the prior approval of the NDIS 
Custodian, a review by an approved Expert System for which the laboratory has performed developmental 
validation may be used in place of the manual review 
21 A laboratory that has performed the developmental validation approved by the FBI and described in Section 4.4.3 
of this Manual is not required to perform the internal validation described in this section. 
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        4.4.4.1.2 A one-time assessment of the concordance of allele 


designations between the Expert System and the validated 
system currently in place in the laboratory for ten percent 
(10%) of the number of unique samples annually produced 
by the laboratory or 500 unique samples, whichever is 
less.22  Samples included in this concordance test set shall 
be representative of samples analyzed in the laboratory 
(including representation of the various substrates);  


 
       4.4.4.1.3 Evaluation of non-concordant data to determine if the 


Expert System performs, at least as well as, the current 
validated allele calling procedure in the laboratory. 


 
 


4.4.5 Quarterly Recertification Required for an NDIS Approved Expert 
System  


 
Once an Expert System is approved for use in the review of offender and/or known 
reference DNA records and implemented in the NDIS participating laboratory, the 
laboratory shall monitor the use of the Expert System in accordance with the 
recertification requirements described below.   


 
4.4.5.1 A recertification shall be performed by the NDIS laboratory using 


a defined quality control data set of a minimum of 200 unique 
samples.  A “sample” shall mean a genotype resulting from the 
analysis of one DNA specimen from one person. The quality 
control data set may consist of sample data used in the original 
NDIS validation to calibrate the system with the same variety of 
challenging results (i.e., the calibration set) in addition to recently 
analyzed data.  In order to be recertified for continued use, the 
Expert System shall demonstrate complete concordance of the 
defined data set with the known DNA typing results. 


 
4.4.5.2 This quality control data set shall be run through an NDIS 


approved Expert System on a quarterly basis (regular intervals of 
three months). The intent of such an interval is to ensure that at 
least four (4) such challenges, spaced approximately three months 
apart, are made to the system each calendar year. 


 
4.4.5.3 Following the repair, service or calibration of an NDIS approved 


Expert System, the above-described recertification shall be 
conducted in accordance with Standard 10.4.1.5 of the FBI’s QAS. 


                                                 
22 This represents the qualifying test for the Expert System. 
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           4.4.5.4 Documentation of the concordance results shall be retained and 


available for review. 
 


  
 4.4.6     Proficiency Test Requirements 


 
The Expert System shall be included in the NDIS laboratory’s routine, external   
proficiency testing program.  


 
4.4.7     New Software Versions of Approved Expert Systems 
New versions of an approved Expert System may be released from time to time.  A major 
revision, such as a major functionality addition or inclusion of a new module, shall 
require internal validation in accordance with Section 4.4.4.  All other version changes, 
such as minor software changes (new rule), minor revision changes (order of rules) and 
minor build changes (spelling errors, color changes, formatting) require performance of a 
recertification in accordance with Section 4.4.5 before implementation in the NDIS 
laboratory.  Documentation of the recertification shall be available for review during 
the QAS audit process.  


 


4.4.8  Changes to DNA Typing Kit and/or Instrument Platform 
Changes to the DNA typing kit, instrument platform and/or settings used with an Expert 
System require internal validation according to Section 4.4.4 and submission of the 
internal validation expert system settings to the NDIS Custodian for approval.  


 
4.5  Rapid DNA Analysis and Modified Rapid DNA Analysis 
Rapid DNA, or Rapid DNA Analysis, describes the fully automated (hands free) process of 
developing a CODIS Core STR profile from a reference sample buccal swab. The “swab in – 
profile out” process consists of automated extraction, amplification, separation, detection and 
allele calling without human intervention.  Modified Rapid DNA Analysis describes the 
automated (hands free) process of developing a CODIS Core STR profile from a known 
reference sample. This process consists of integrated extraction, amplification, separation, 
and detection without human intervention, but requires human interpretation and technical 
review. 


 4.5.1   Use of a Rapid DNA instrument to Perform Modified Rapid DNA 
 Analysis 


 
If all of the following criteria are satisfied, an NDIS participating laboratory may upload 
authorized known reference DNA records developed with a Rapid DNA instrument 
performing Modified Rapid DNA Analysis to NDIS: 
 







NDIS Operational Procedures Manual  42 
 


  
 VERSION 3: APPROVED DECEMBER 18, 2014 


• Documentation of the developmental validation for the Rapid DNA instrument in 
accordance with the FBI’s QAS for DNA Databasing Laboratories (Standard 8.2); 


• Documentation of internal validation of the Rapid DNA instrument by the accredited 
laboratory in accordance with QAS Standard 8.3; 


• Use of an NDIS approved DNA STR typing test kit (DNA typing kit with 
corresponding part number or catalogue number). A Modified Rapid DNA analysis 
incorporating an NDIS approved DNA typing kit is permitted as long as there is 
documentation that the chemistries and concentrations are exactly the same as the 
NDIS approved DNA STR typing kit; 


• Manual interpretation and review of the data by a qualified DNA analyst (as required 
by QAS Standards 9 and 12); or use of an NDIS approved Expert System in 
accordance with these Procedures and QAS; and 


• Compliance with all QAS, including but not limited to, the use of controls. 
 


4.5.2   Use of a Rapid DNA instrument to Perform Rapid DNA Analysis23  
 
No Rapid DNA instrument performing Rapid DNA analysis on authorized known reference 
DNA records has been approved for use at NDIS.  Thus, an NDIS participating laboratory 
shall not upload to NDIS authorized known reference DNA records developed with a Rapid 
DNA instrument performing Rapid DNA Analysis. 
  
  


                                                 
23 Please refer to the CODIS Rapid DNA Fact Sheet at http://www.fbi.gov/about-us/lab/biometric-
analysis/codis/rapid-dna-analysis for the most current information on Rapid DNA instruments. 
 



http://www.fbi.gov/about-us/lab/biometric-analysis/codis/rapid-dna-analysis

http://www.fbi.gov/about-us/lab/biometric-analysis/codis/rapid-dna-analysis
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Chapter 5.0 NDIS Searches 
 
Searches at the National DNA Index System (NDIS) are performed in accordance with 
the following requirements of the Federal DNA Act: 


• The DNA record was generated by or on behalf of a criminal justice agency.  See 
42 U.S.C. § 14132(b)(1). 


• The DNA record was generated in compliance with the FBI Director’s Quality 
Assurance Standards.  See 42 U.S.C. §§ 14131(a) and 14132(b)(1). 


• The DNA record was prepared by a laboratory that is accredited by a nonprofit 
professional association of persons actively involved in forensic science that is 
nationally recognized within the forensic science community.  See 42 U.S.C. § 
14132(b)(2)(A). 


• The laboratory that generated the DNA record participates in annual audits and 
external audits every two years and maintains comprehensive records of audits 
and proficiency testing.  See 42 U.S.C. § 14132(b)(2)(B). 


• The DNA record is maintained by a Federal, State or Local criminal justice 
agency (or the Secretary of Defense in accordance with 10 U.S.C. §1565) 
pursuant to rules that allow disclosure of stored DNA samples and DNA analyses 
only— 


o To criminal justice agencies for law enforcement identification purposes; 
o In judicial proceedings, if otherwise admissible pursuant to applicable 


statutes or rules; 
o For criminal defense purposes, to a defendant, who shall have access to 


samples and analyses performed in connection with the case in which such 
defendant is charged; 


o If personally identifiable information is removed, for a population 
statistics database, for identification research and protocol development 
purposes, or for quality control purposes.  See 42 U.S.C. § 14132(b)(3). 


• The State uploading a DNA record to NDIS provides for the expungement of a 
DNA record of a person whose qualifying conviction has been overturned or for 
expungement of a DNA profile of a person arrested whose qualifying charge has 
been dismissed, resulted in an acquittal, or where no charge was filed within the 
applicable time period.  See 42 U.S.C. § 14132(d)(2). 


 
   
5.1  DNA Indexes Searched at NDIS 
 The Federal DNA Act specifies the categories of DNA records authorized to be stored, 
searched and maintained in NDIS (see Section 3.1).  Accordingly, the following Indexes 
are searched at NDIS:   
 


  







NDIS Operational Procedures Manual  44 
 


  
 VERSION 3: APPROVED DECEMBER 18, 2014 


NDIS Searchable Indexes 
Index Forensic24   Offender25 Unidentified 


Human 
(Remains) 


Missing 
Person 


Relatives of 
Missing 
Person  and 
Pedigree 
Tree 


 
Forensic24 X X X X  


Offender25 X  X X  
Missing 
Person X X X   


Relatives of 
Missing 
Person and 
Pedigree 
Tree 


  X   


Unidentified 
Human 
(Remains) 


X X X X X 


    
 


5.2  Frequency of Searches at NDIS 
Twice a week, a search is run at NDIS to search new and modified DNA records against 
all records in accordance with the authorized searches described in the Table of NDIS 
Searchable Indexes in Section 5.1. 
 
On a monthly basis, a search is run at NDIS to search new and modified missing person-
related DNA records against all records in accordance with the authorized searches 
described in the Table of NDIS Searchable Indexes in Section 5.1. 
   


 
5.3  Manual Keyboard Search 
A manual keyboard search is an exceptional mechanism initiated by, and with the 
approval of, the NDIS Custodian to compare a target DNA record against DNA records 
contained in NDIS without resulting in the target record being included or uploaded into 
the National DNA Index System.  A manual keyboard search shall not be used in place of 
the routine upload and search.  An NDIS participating laboratory may request this 
exceptional mechanism under the following circumstances: 
 


• If a forensic DNA profile generated in compliance with Federal law as described 
in Section 5.0 above must, because of exigent circumstances, be searched before 


                                                 
24  The reference to Forensic includes the Forensic Index, the Forensic Mixture Index and the Forensic Partial Index. 
25  The reference to Offender includes the Convicted Offender Index, the Arrestee Index, the Detainee Index, the 
Legal Index and the Multi-allelic Offender Index. 
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the laboratory’s upload of DNA data.  For example, exigent circumstances exist 
when a DNA profile has been developed in connection with a suspected serial 
crime and it appears that such serial offenses may be committed before the next 
scheduled search; or 


• If a forensic DNA profile from a serious violent crime, otherwise generated in 
compliance with Federal law as described in Section 5.0 above, does not meet the 
required minimum number of loci for uploading the DNA profile to NDIS but 
does satisfy a statistical threshold for match rarity of approximately one in the 
size of the NDIS database.   


 
In all other cases, NDIS participating laboratories shall use the routine upload for 
searching their DNA records at NDIS.  
 
All requests for manual keyboard search shall be processed through the State CODIS 
Administrator to the NDIS Custodian.  The State CODIS Administrator shall contact the 
NDIS Custodian for the specific requirements for such requests.   
 
5.4  Search Results  
Search results generated using the CODIS software will be automatically forwarded to 
NDIS participating laboratories involved in a match or association.  The generation of 
search results in the form of a candidate match list does not conclude the process.  The 
candidate match list shall be reviewed, evaluated and information released in accordance 
with Chapter 6.0 on Confirmation and Hit Dispositioning. 
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Chapter 6.0 Confirmation and Hit Dispositioning 
 


NDIS participating laboratories shall follow these confirmation procedures before 
reporting personally identifying information in connection with a match and report 
statistics to the CODIS Unit in accordance with this Chapter.   


 
6.1 NDIS Offender Candidate Match 


6.1.1  Scenario 
For purposes of this Chapter, the term “offender” shall include arrestees, convicted 
offenders, detainees, multi-allelic offenders and Legal Index specimens authorized by the 
Federal DNA Act.  
 
An Offender Candidate Match occurs when a DNA profile developed from crime scene 
evidence by a Casework Laboratory matches an offender’s DNA profile developed by an 
Offender Laboratory.  A Candidate Match is not a Confirmed Match and the 
personally identifiable information relating to a Candidate Match shall not be 
released unless the laboratory has confirmed the Match.  
 
A Match Report for an Offender Candidate Match(es) produced by a search is distributed 
to all laboratories responsible for a DNA record included in the match.   A State 
laboratory associated with a Local level laboratory’s match also receives an electronic 
copy of the match.     


 
6.1.2  Responsibilities 


The following table describes the responsibilities of the laboratories involved in an 
Offender Candidate Match occurring at NDIS. 
 


Responsibility Description 
Primary Responsibility 
 
Casework Laboratory (having 
the forensic specimen) 


Primary responsibility includes review and 
evaluation of the match and contacting the 
other laboratory to coordinate match 
follow-up. 


Secondary Responsibility 
 
Offender Laboratory (includes  
Submitting Laboratory) 


Secondary responsibility includes the 
following: 1) being prepared to respond to 
inquiries originating from the other 
laboratory; and 2) making a good faith 
effort to perform its internal match 
confirmation process, review its DNA data 
and respond to the Casework Laboratory 
within 30 business days of receipt of the 
request for match follow-up.   
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6.1.3  Procedures 
   6.1.3.1     Step 1:  Review the Match  
The following laboratory personnel at both the Casework and Offender Laboratories 
review the Match to determine if the Candidate Match requires further confirmation; this 
typically includes considering the number of matching loci and evaluating homozygote 
vs. heterozygote profiles: 
 


• A Candidate Match matching all loci at high stringency may be reviewed and 
evaluated by an individual who is currently or was previously a qualified DNA 
analyst.  


• At the Casework Laboratory, a Candidate Match matching any loci at less than 
high stringency shall be reviewed and evaluated by a DNA casework analyst 
currently or previously qualified in the technology being reviewed. 


 
When the offender is excluded as a contributor to the forensic unknown, the Casework 
and Offender Laboratories shall disposition the Candidate Match as a no match and the 
confirmation process stops.  Personally identifiable information relating to the offender 
shall not be exchanged or released, provided however, that the release of personally 
identifiable information in the event of a “partial match” at NDIS may be authorized in 
accordance with Appendix G.  
 
   6.1.3.2     Step 2:  Casework Laboratory Examines Case File 
At this stage, the Casework Laboratory believes the Candidate Match should be subjected 
to the confirmation process.  The Casework Laboratory retrieves the case file and 
performs an administrative check to ensure the DNA record is associated with the case.  
Using information retrieved from the case file, the Casework Laboratory may contact the 
Submitting Law Enforcement Agency to determine if the case has been solved.   


 
   6.1.3.3     Step 3: Casework Laboratory Notifies Offender Laboratory   
At this stage, the Casework and Offender Laboratories begin collaborating.  The 
Casework Laboratory informs the Offender Laboratory that the Candidate Match requires 
confirmation.  If the case is solved, the Casework Laboratory shall query the Offender 
Laboratory with the name associated with the solved case to determine if there are any 
discrepancies.  If no discrepancies, the case may be dispositioned as a Conviction Match, 
documented, and it will not be necessary to proceed with the confirmation process.  If 
there are discrepancies, please refer to Section 6.3 for suggested confirmation procedures.   
 
If it is an unsolved case, both Laboratories are now aware that they are confirming a 
match.  After being informed of the existence of a match, the Offender Laboratory 
initiates its internal match confirmation process.  Although this process varies among 
laboratories, it is intended to verify that no administrative errors occurred while analyzing 
the offender sample.  The internal match confirmation process followed by the Offender 
Laboratory shall include a procedure for verification of the offender’s qualifying offense 
and the offender’s identity (through the comparison of biographical data).  If available, it 
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is also recommended that the comparison of biometric data be used to confirm the 
offender’s identity. 


 
If the internal match confirmation process verifies the offender’s identity and offense, the 
match is now considered confirmed (hereinafter referred to as “confirmed match”).  
NDIS has produced an investigative lead in the unsolved case.  If the internal match 
confirmation process cannot verify the offender’s identity and/or offense, the Laboratory 
shall follow its internal procedures to determine whether or not the personally identifying 
information can be released. 
  


   6.1.3.4   Step 4: Offender Laboratory Notifies Casework Laboratory                                                                           
The Offender Laboratory informs the Casework Laboratory about the confirmed match 
and provides the personally identifying information.  The Casework Laboratory shall 
provide notification of the confirmed match to the Submitting Law Enforcement Agency 
or authorized criminal justice agency.  In the interests of public safety, the Offender 
Laboratory may also notify appropriate criminal justice agency(ies) of the confirmed 
match. 
 
   6.1.3.5      Confirmed Match – Follow-Up 
Although notification of the confirmed match to the Submitting Law Enforcement 
Agency concludes the NDIS Offender Match confirmation process, it is not the end of the 
collaboration. 
 
The NDIS Participating Laboratory shall inform the Submitting Law Enforcement 
Agency of the need for a legally obtained sample from the offender that documents the 
chain of custody.  The Casework Laboratory can then perform DNA analysis on the 
newly obtained known biological sample submitted by the Law Enforcement Agency. 
 
The Offender and Casework Laboratories shall disposition matches in accordance with 
this Chapter. 
 
6.2 NDIS Forensic Candidate Match 


6.2.1  Scenario 
A Forensic Candidate Match occurs when DNA profiles developed from two or more 
forensic samples submitted by Casework Laboratories match one another.  A Candidate 
Match is not a Confirmed Match and the personally identifiable information 
relating to a Candidate Match shall not be released unless the laboratory has 
confirmed the Match.  
 
A Match Report for a Forensic Candidate Match(es) produced by a search is distributed 
to all laboratories responsible for a DNA record included in the match.  A State 
laboratory associated with a Local level laboratory’s match also receives an electronic 
copy of the match.   
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    6.2.2     Responsibilities 
The following table describes the responsibilities of the Casework Laboratories involved 
in a Forensic Candidate Match occurring at NDIS. 
 


Responsibility Description 
Casework 
Laboratories 


Both Casework Laboratories are equally responsible 
for the review and evaluation of the match and 
coordinating the match follow-up.  The Casework 
Laboratory contacted for match follow-up shall make 
a good faith effort to review its DNA data and respond 
to the requesting laboratory within 30 business days of 
receipt of the request.    


 


6.2.3  Procedures 
       6.2.3.1    Step 1:  Review the Match  
The following designated personnel at each of the Casework Laboratories review the 
Match to determine if the Candidate Match requires further confirmation; this typically 
includes considering the number of matching loci and evaluating homozygote vs. 
heterozygote profiles:   
 


• A Candidate Match matching all available loci at high stringency may be 
reviewed and evaluated by an individual who is currently or was previously a 
qualified DNA analyst.  


• A Candidate Match matching any loci at less than high stringency shall be 
reviewed and evaluated by a DNA casework analyst currently or previously 
qualified in the technology being reviewed. 


 
If both Casework Laboratories determine that the Candidate Match is not a match, the 
confirmation process stops.  The Casework Laboratories shall disposition the Candidate 
Match as a no match.   
 
       6.2.3.2   Step 2:  Casework Laboratories Examine Case Files 
At this stage, one or both of the Casework Laboratories believe the Candidate Match 
should be subjected to the confirmation process.  Both of the Casework Laboratories 
review their respective case files and ensure the DNA records are associated with the 
proper cases.  Using information retrieved from the case files, both Casework 
Laboratories may contact their respective Submitting Law Enforcement Agencies to 
determine if the case(s) has been solved.   
 


  6.2.3.3   Step 3:  Casework Laboratories Contact Each Other and                                                     
Exchange Information 


The Casework Laboratories begin collaborating.  One of the Casework Laboratories 
contacts the other Casework Laboratory to verify the match and exchange information.  
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Both laboratories are responsible for ensuring the communication occurs. 
 


6.2.3.4   Step 4:  Casework Laboratories Document the Confirmed                                   
Match  


Both Casework Laboratories have confirmed a match and they notify each other of the 
existence of a confirmed match and exchange information so that the Submitting Law 
Enforcement Agencies can contact each other.   
 
For a solved case matching an unsolved case, the laboratory responsible for the solved 
case may provide personally identifying information; it is up to each individual 
jurisdiction to determine, based on applicable laws and rules, whether personally 
identifying information will be disclosed. 
 
Both Casework Laboratories document the confirmed match.  


 
    6.2.3.5  Confirmed Match – Follow-Up 


Although the issuance of a laboratory notification concludes the NDIS Forensic Match 
confirmation process, it is not the end of the collaboration.  At a minimum, both 
laboratories shall inform their respective Submitting Law Enforcement Agencies or 
authorized criminal justice agencies of the confirmed match.  The Submitting Agencies 
can then exchange information about their respective cases.    


Both laboratories shall disposition matches in accordance with this Chapter. 
 


6.3 Confirming Identity When an Offender’s Profile has 
Matched a Solved Case 


6.3.1  Scenario 
When CODIS matches a solved case with an offender, the laboratories should ensure that 
the putative perpetrator is the offender.  The following procedure or a similar procedure 
developed by a participating laboratory may be used. 
 


6.3.2       Procedures  
      6.3.2.1    Step 1:  (Solved Case) The Names of the Offender and the                                                     
      Putative Perpetrator Are Compared  


The initial step involves a comparison of the named offender with the name of the 
putative perpetrator which may be performed by the laboratory(ies) involved or the 
Submitting Law Enforcement Agency.  If the names are different, the laboratory or 
Submitting Law Enforcement Agency will search the criminal history records for the 
offender’s known aliases.  If the putative perpetrator’s name matches the offender’s name 
(or aliases), the Conviction Match is confirmed.  If the putative perpetrator’s name does 
not match the offender’s name (or aliases), continue on to Step 2. 
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 6.3.2.2    Step 2:  (Solved Case) Check of Identifying Information 
The laboratory involved or the Submitting Law Enforcement Agency will obtain the 
putative perpetrator’s identifying information, including fingerprints, if available, and 
compare that information with the information submitted with the offender’s DNA 
sample.   If the identifying information of the putative perpetrator and that of the offender 
match, then the putative perpetrator is using a new alias and the Conviction Match is 
confirmed.   Notification may be provided to the appropriate authorities to update their 
records to include this new alias.  If the identifying information of the putative 
perpetrator and the offender do not match, continue on to Step 3. 
 


6.3.2.3  Step 3:  (Solved Case) Internal Confirmation Procedure                                      
Implemented 


If it is determined that the identifying information of the putative perpetrator does not 
match the identifying information of the offender, the Offender Laboratory will follow its 
internal match confirmation procedure to ensure that no administrative errors occurred 
during sample processing.   
 
If there were no processing errors, the Offender Laboratory shall notify the Casework 
Laboratory that will be responsible for communicating the information to the Submitting 
Law Enforcement Agency or authorized criminal justice agency and that appropriate 
follow up is necessary. 
 
6.4  NDIS Missing Person Procedures 
 


6.4.1  Matches and Associations 
For searches involving missing persons or unidentified human (remains), results can be 
defined as matches or association,  When a search result involves profiles that may have 
originated from the same individual, the term ‘match’ may be used.  Examples of this 
include unidentified human (remains) matching to an offender, or a missing person 
matching to a forensic unknown.  Wherever possible, the confirmation of matches 
involving missing person or unidentified human (remains) samples should follow 
procedures similar to matches involving forensic samples described in Section 6.1 of this 
Chapter. 
 
For searches involving the Relatives of Missing Person or Pedigree Tree Indexes, the 
results indicate that the unidentified human (remains) may be those of the missing person 
sought by the relative(s).  For this reason, the term ‘association’ may be used.  
Associations are produced by using an identity search for single family references or a 
pedigree tree search for a ranked list of associations.  Associations shall be supported by 
appropriate kinship statistics. 
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6.5 Communications 


6.5.1  Follow up for Candidate Match 
A laboratory may begin the confirmation process for a candidate match through a written 
communication with the other laboratory involved in the candidate match.  It is important 
to include sufficient details in the written communication so that the other laboratory can 
respond appropriately and expeditiously.  For example, for an offender candidate match, 
the communication should include the Match ID #, the Casework Specimen ID #, and the 
Offender ID #.   For a forensic casework candidate match, the communication should 
include the Match ID #, and both Casework Specimen ID #s involved in the candidate 
match.  Communications should identify the laboratory point of contact and his/her 
contact information.  


6.5.2  Confirmed Offender Match 
The Offender Laboratory will inform the Casework Laboratory of a confirmed offender 
match and provide the identity of the offender in accordance with Section 6.5.2.1.  The 
Casework Laboratory will inform the Submitting Law Enforcement Agency of the 
confirmed offender match in a communication that documents the information considered 
in the evaluation of the confirmed offender match in accordance with Section 6.5.2.2. 


 
6.5.2.1 Offender Laboratories 


When an offender candidate match has been confirmed and personally identifiable 
information will be released by the Offender Laboratory, Standard 12.3 of the FBI’s 
Quality Assurance Standards for DNA Databasing Laboratories requires that “the release 
of personally identifiable information associated with a database hit shall require an 
administrative review of the official correspondence.”  Elements of that administrative 
review include: 


• A review of the supporting administrative documentation and the correspondence 
for clerical errors, accuracy of information, and adherence to agency policy. 


• A review of the individual’s biographical data, qualifying offense, and DNA 
profile generated from reanalysis, as applicable. 


• Documentation of the completion of the administrative review. 


 
6.5.2.2 Casework Laboratories 


When an offender match has been confirmed, the Casework Laboratory will inform the 
Submitting Law Enforcement Agency of the match and the identity of the offender in a 
documented communication. 
 
For confirmed offender matches, any additional relevant information considered by the 
Casework and/or Offender Laboratories in their evaluation of the match shall be included 
in the communication to the Submitting Law Enforcement Agency.  Such information 
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may include, but is not limited to, the following: 
 


• That the forensic target profile is a mixture; 
• That the forensic target profile is a partial profile; 
• Offender biographical information, such as the age of the offender at the time of 


the crime or if the offender was deceased at the time of the crime; and/or 
• Offender status, such as whether or not the offender was incarcerated at the time 


of the crime. 
  


  6.5.3  Confirmed Forensic Match 
When a forensic candidate match has been confirmed, a Casework Laboratory with a 
solved case involving one of the casework specimens should include that information as 
well as a point of contact for the solved case. 


   
The information considered in the evaluation of the forensic match shall be described in 
the communication to the Submitting Law Enforcement Agency. 


  
6.5.4  Confirmed Missing Person Match/Association  


Communications regarding missing person matches/associations should contain sufficient 
detail to allow the Medical Examiner or Coroner to make a fully informed decision.  In 
these cases, the laboratory is not confirming the identity of the remains or definitively 
stating that a relationship exists to a reference(s).  The official identification of remains, 
as documented through the issuance of a death certificate, will be determined by the 
relevant jurisdiction based on the competent legal authority (Medical Examiner or 
Coroner).  


 
The communication to the Submitting Law Enforcement Agency on the missing person 
match/association shall include all information considered in the evaluation of the 
match/association, such as metadata. 
 
6.6 CODIS Hit Dispositioning 
 
CODIS Administrators are responsible for the disposition of their laboratories’ matches 
and ranks in CODIS.  A laboratory shall make a good faith effort to perform its internal 
confirmation process, review its DNA data and respond to the other laboratory within 30 
business days of receipt of the request for follow-up.  If a laboratory issues a written 
report, the hit shall be dispositioned within 10 days of the issuance of the report.  State 
CODIS Administrators are responsible for reconciling any disposition discrepancies. 
 
The primary metric tracked for CODIS is the number of investigations aided; this is the 
number of crimes in which CODIS provided assistance, such as cases solved or serial 
links determined.  For purposes of CODIS hit counting metrics; an investigation can only 
be aided once.  The secondary metric that is tracked is the number of hits made by 
CODIS.   
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Missing Person-related searches include the ranking of associations between DNA 
profiles.  Rankings are generated by CODIS as a result of a Pedigree Search comparing 
Unidentified Remains to Pedigree Trees.  For these types of associations, as well as 
traditional matches involving missing person samples, Putative Identification and 
Identification Aided are the metrics used to track the number of times CODIS provides 
assistance.   


  
6.6.1 Offender and Forensic  
       Matches and Hits 


Matches and hits are not interchangeable terms or events.  A match is an association 
between DNA profiles.  A hit is a match that is reportable to NDIS.  The timing of 
analysis and CODIS entry may affect how hits are counted.  Because it takes two samples 
for a hit to occur, generally the total number of hits equals the total number of samples 
minus one or (N-1). 


 
A match occurs when CODIS makes an association between two or more DNA profiles 
and a confirmation process is started by designated laboratory personnel from each 
affected laboratory.  A hit occurs when a confirmed or verified match aids an 
investigation and one or more of the case(s) involved in the match is unsolved.  Agency 
contact may be made after the match has been detected or it may have been made 
immediately before the analysis of the case.  If the laboratory has information that the 
match does not aid the investigation, a hit cannot be declared.  Matching profiles may not 
be identical due to mixtures, primer binding site mutations, and/or allelic dropout. 
 


6.6.1.1 Hit Counting Rules 
 


The following rules are applicable to hits, not matches.   
 


Rule #1   
The level in the CODIS hierarchy (Local, State, National) at which the hit occurs 
gets credit for the hit.   


 
  Rule #2   


An offender hit disposition takes precedence over a forensic hit disposition when 
the hits occur during the same search.  In the event where an unsolved case profile 
matches a solved case previously identified as an offender hit, the hit disposition 
for the match will be “Offender Hit” for the hit between the forensic unsolved and 
the offender and all subsequent forensic unsolved to offender hits.  Previous 
forensic hits will not be reclassified when they match an offender.  Since offender 
hit dispositions take precedence, any new forensic to forensic matches shall be 
dispositioned as “Investigative Information”. 


 
Rule #3   
A hit is counted for each unique set of matching profiles where at least one of the 
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matching profiles is from an unsolved case.  Because it takes two samples for a hit 
to occur, the total number of hits equals the total number of samples minus one or 
(N-1). 


   
Rule #4   
An investigation may be aided only once.  Count the number of actual 
investigations CODIS has aided not the number of times CODIS has assisted a 
particular investigation or investigations.  This reflects a direct one-to-one 
relationship between the metric and cases involved.  As a point of clarification, an 
investigation with profiles from more than one source may be aided only once.  
Laboratories may only count their own investigations as having been aided. 


 
   Rule #5   


A single hit may aid more than one investigation.  A single hit may associate 
several separate cases.  Laboratories may claim credit for all of the investigations 
aided within their jurisdictions.    


 
   Rule #6   


An investigation aided must be associated with a hit.  An investigation is aided if 
CODIS provides value to the investigation.  
 
Rule #7   
Only investigations of unsolved cases may be aided.   


  
6.6.2  Missing Persons  


Matches and Associations 
   


6.6.2.1  Matches and Associations 
When a search result involves profiles that may have originated from the same individual, 
the term ‘match’ may be used.  Examples of this include unidentified human (remains) 
matching to an offender, or a missing person matching to a forensic unknown.  
Confirmation of these types of matches results in a ‘hit’ even though the terminology 
used in counting is different. 
 
For searches involving the Relatives of Missing Person or Pedigree Tree Indexes, the 
results indicate that the unidentified human (remains) may be those of the missing person 
sought by the relative(s).  For this reason, the term ‘association’ is used. The rules for 
counting and reporting these associations are similar to the rules for matches.   
 
It is important to note in Missing Person cases that the disposition does not mean that an 
identification has been made.  Only the competent legal authority in each jurisdiction 
(such as the Medical Examiner or Coroner) can issue a death certificate confirming the 
identity of the unidentified human (remains).   
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6.7 Reporting CODIS Hit Statistics  
State CODIS Administrators shall total the statistics within their jurisdiction and report 
the totals on a monthly basis in accordance with the schedule established by the CODIS 
Unit.  At the State and Local level, States may continue to track the number of NDIS hits 
they participated in as AHN, DHN, FHN, LHN, and OHN as described below.  


 
  The following methods will be used to minimize the duplicate counting of national hits: 


• For offender hits, the Casework Laboratory will report the number of 
investigations aided and the Offender Laboratory will report the number of 
offender hits; 


• For forensic hits where one case is solved, the Laboratory with the unsolved case 
will report the number of investigations aided and the Laboratory with the solved 
case will report the forensic hit; and  


• For forensic hits where neither case is solved, each Laboratory will report the 
number of investigations aided and the Laboratory with the first entered forensic 
profile should report the forensic hit to NDIS. 
 


In accordance with the rules for Offender and Forensic Matches and Hits described in 
Section 6.6.1, each State CODIS Administrator shall report the following data: 


• AHS:  Arrestee hits within the State (match detected by SDIS) 


• AHN:  Arrestee hits at NDIS (match detected by NDIS) 


• DHS:   Detainee hits within the State (match detected by SDIS) 


• DHN:   Detainee hits at NDIS (match detected by NDIS) 


• FHS:  Forensic hits within the State (sum of FH found by SDIS and LDIS labs) 


• FHN:  Forensic hits at NDIS (match detected by NDIS) 


• IA:  Investigations Aided  


• LHS: Legal Index hits within the State (match detected by SDIS) 


• LHN: Legal Index hits at NDIS (match detected by NDIS) 


• OHS:  Convicted Offender hits within the State (match detected by SDIS) 


• OHN:  Convicted Offender hits at NDIS (match detected by NDIS) 
 


Each State CODIS Administrator shall report the following Missing Person data, if 
applicable: 


• ICS:  Confirmed Identifications within the State (sum of Identifications found by 
SDIS and LDIS labs) 
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• ICN:  Confirmed Identifications at NDIS (Identification detected by NDIS) 


• ID:  Identifications Aided 


• PIS:  Putative Identifications within the State (sum of Identifications found by 
SDIS and LDIS labs) 


• PIN:  Putative Identifications at NDIS (Identification detected by NDIS) 
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APPENDIX A 
 


Federal DNA Identification Act (excerpt) 
42 U. S. C. § 14132  


 
Section 14132. Index to facilitate law enforcement exchange of DNA identification 
information  
 
(a) Establishment of index. The Director of the Federal Bureau of Investigation may establish an 
index of--  
(1) DNA identification records of--    


  (A) persons convicted of crimes; 
(B) persons who have been charged in an indictment or information with a crime; and 
(C) other persons whose DNA samples are collected under applicable legal authorities, 
provided that DNA samples that are voluntarily submitted solely for elimination purposes 
shall not be included in the National DNA Index System;  


(2) analyses of DNA samples recovered from crime scenes;  
(3) analyses of DNA samples recovered from unidentified human remains; and  
(4) analyses of DNA samples voluntarily contributed from relatives of missing persons.  
 
(b) Information. The index described in subsection (a) shall include only information on DNA 
identification records and DNA analyses that are--  
(1) based on analyses performed by or on behalf of a criminal justice agency (or the Secretary of 
Defense in accordance with section 1565 of title 10) in accordance with publicly available 
standards that satisfy or exceed the guidelines for a quality assurance program for DNA analysis, 
issued by the Director of the Federal Bureau of Investigation under section 210303 of this title;  
(2) prepared by laboratories that – 


(A) not later than 2 years after the date of enactment of the DNA Sexual Assault Justice 
Act of 2004, have been accredited by a nonprofit professional association of persons 
actively involved in forensic science that is nationally recognized within the forensic 
science community; and 
(B) undergo external audits, not less than once every 2 years, that demonstrate 
compliance with standards established by the Director of the Federal Bureau of 
Investigation; and 


(3) maintained by Federal, State, and local criminal justice agencies (or the Secretary of Defense 
in accordance with section 1565 of title 10) pursuant to rules that allow disclosure of stored DNA 
samples and DNA analyses only--  
(A) to criminal justice agencies for law enforcement identification purposes;  
(B) in judicial proceedings, if otherwise admissible pursuant to applicable statutes or rules;  
(C) for criminal defense purposes, to a defendant, who shall have access to samples and analyses 
performed in connection with the case in which such defendant is charged; or  
(D) if personally identifiable information is removed, for a population statistics database, for 
identification research and protocol development purposes, or for quality control purposes.  
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(c) Failure to comply. Access to the index established by this section is subject to cancellation if 
the quality control and privacy requirements described in subsection (b) of this section are not 
met.  
 
(d) Expungement of records.  
(1) By Director.  
(A) The Director of the Federal Bureau of Investigation shall promptly expunge from the index 
described in subsection (a) of this section the DNA analysis of a person included in the index— 


(i) on the basis of conviction for a qualifying Federal offense or a qualifying District of 
Columbia offense (as determined under sections 14135a and 14135b of this title, 
respectively), if the Director receives, for each conviction of the person of a 
qualifying offense, a certified copy of a final court order establishing that such 
conviction has been overturned; or 


(ii) on the basis of an arrest under the authority of the United States, if the Attorney 
General receives, for each charge against the person on the basis of which the 
analysis was or could have been included in the index, a certified copy of a final court 
order establishing that such charge has been dismissed or has resulted in an acquittal 
or that no charge was filed within the applicable time period.  


(B) For purposes of subparagraph (A), the term "qualifying offense" means any of the following 
offenses:  
     (i)   A qualifying Federal offense, as determined under section 14135a of this title.  
    (ii)   A qualifying District of Columbia offense, as determined under section 14135b of 
this title.  
   (iii)    A qualifying military offense, as determined under section 1565 of title 10.  
(C) For purposes of subparagraph (A), a court order is not "final" if time remains for an appeal or 
application for discretionary review with respect to the order.  
(2) By States.  
(A) As a condition of access to the index described in subsection (a) of this section, a State shall 
promptly expunge from that index the DNA analysis of a person included in the index by that 
State if -- 


(i)  the responsible agency or official of that State receives, for each conviction of the 
person of an offense on the basis of which that analysis was or could have been 
included in the index, a certified copy of a final court order establishing that such 
conviction has been overturned; or  


(ii)  the person has not been convicted of an offense on the basis of which that analysis 
was or could have been included in the index, and the responsible agency or official 
of that State receives, for each charge against the person on the basis of which the 
analysis was or could have been included in the index, a certified copy of a final court 
order establishing that such charge has been dismissed or has resulted in an acquittal 
or that no charge was filed within the applicable time period.  


(B) For purposes of subparagraph (A), a court order is not "final" if time remains for an appeal or 
application for discretionary review with respect to the order. 
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APPENDIX B 
 


Privacy Act Notice for the National DNA Index System 
July 18, 1996, Federal Register Vol. 61, No. 139  


 
 
[Federal Register: July 18, 1996 (Volume 61, Number 139)] 
[Notices]                
[Page 37495-37498] 
From the Federal Register Online via GPO Access [wais.access.gpo.gov] 
[DOCID:fr18jy96-116] 
 
DEPARTMENT OF JUSTICE 
[AAG/A Order No. 119-96] 
 
 Privacy Act of 1974; New System of Records 
 
    Pursuant to the provisions of the Privacy Act (5 U.S.C. 552a) and Office of Management and Budget Circular  
No. A-130, notice is hereby given that the Department of Justice proposes to establish a new system of records to be 
maintained by the Federal Bureau of Investigation. 
    The National DNA Index System (NDIS) (JUSTICE/FBI-017) is a new system of records for which no public 
notice consistent with the provisions of 5 U.S.C. 552a(e) (4) and (11) has been published in the Federal Register. 
    In order to comply with 5 U.S.C. 552a(e) (4) and (11), the public must be given a 30-day period in which to 
comment on new routine use disclosures; and the Office of Management and Budget (OMB), which has oversight 
responsibility under the Act, requires a 40-day period in which to review the system before it is implemented. 
Therefore, the public, the OMB, and the Congress are invited to submit written comments to Patricia E. Neely, 
Program Analyst, Information Management and Security Staff, Information Resources Management, Department of 
Justice, Washington, DC 20530 (Room 850, WCTR Building). Comments from the public must be received by 
August 19, 1996. No further notice will appear in the Federal Register unless comments are received and  
publication pursuant thereto is deemed appropriate. A proposed rule to exempt the system is also being published in 
the ``Proposed Rules''  
Section of today's Federal Register. 
    In accordance with Privacy Act requirements, the Department of Justice has provided a report on the proposed 
system of records to OMB and the Congress. 
 
    Dated: July 8, 1996. 
Stephen R. Colgate, 
Assistant Attorney General for Administration. 
JUSTICE/FBI-017 
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System name: 
    National DNA Index System (NDIS). 
 
System location: 
    Federal Bureau of Investigation: FBI Laboratory, U.S. Department of  
Justice, J. Edgar Hoover Building, 935 Pennsylvania Ave., NW., Washington, DC 20535-0001. 
 
Categories of individuals covered by the system: 
    Individuals in this system include persons designated by criminal justice agencies as belonging to one or more of 
the following groups: 
    A. Convicted offenders: Persons who have been convicted of crimes in Federal, State, and/or local courts where 
the applicable law permits establishment of a DNA record for the convicted person. 
    B. Missing persons and their close biological relatives: Persons reported missing or whose whereabouts are 
unknown and sought and their close biological relatives, such as parents, siblings, and children. 
    C. Victims: Persons, living or dead, who have been victims of crimes where the perpetrator of the crime may have 
[[Page 37496]] carried DNA of the victim away from the crime scene. 
    D. DNA personnel: Personnel in Federal, State, and/or local criminal justice agencies who perform duties related 
to or are responsible for DNA records. 
 
Categories of records in the system: 
    The following definitions are used in this notice: 
    A. A DNA sample is a body tissue or fluid sample usually a blood and/or buccal sample, that can be subjected to 
DNA analysis. 
    B. A DNA profile consists of a set of DNA identification characteristics, i.e., the particular chemical form at the 
various DNA locations (loci), which permit the DNA of one person to be distinguishable from that of another 
person. 
    C. A target DNA profile is a DNA profile submitted by a criminal justice agency for the purpose of identifying 
DNA profiles maintained by NDIS which match the target DNA profile. 
    D. A target DNA profile search is a search of appropriate NDIS DNA records for those records with DNA 
profiles that may match the target DNA profile. 
    E. Personally identifiable information is information such as names, dates of birth, or social security numbers 
which are normally used to identify individuals. Personally identifiable information, as used in this notice, does not 
include information derived from the examination of a DNA sample. 
    F. A DNA record includes the DNA profile as well as data required to manage and operate NDIS, i.e., the NDIS 
Agency identifier which serves to identify the submitting agency; the NDIS Specimen Identification Number; 
information related to the reliability and maintainability of the DNA profiles; and names of the participating 
laboratories and DNA personnel associated with DNA profile analyses. 
    Records in this system do not include DNA samples but do include DNA profiles of persons described under 
``Categories of Individuals Covered by the System'' in paragraph A-C. DNA records are input by criminal justice 
agencies for use by the NDIS. NDIS includes the names of DNA personnel associated with DNA profile analyses, 
the date after which DNA records from a given DNA analyst can be accepted, and, when applicable, the date after 
which associated DNA records are not accepted. NDIS does not contain case-related or other personally identifying 
information about the person from whom the DNA sample was collected. 
 
    DNA records are maintained as follows: 
    1. The Convicted Offender Index, consisting of DNA records from convicted offenders; 
    2. The Missing Persons Index, consisting of DNA records from missing persons; 
    3. The Close Biological Relatives Index, consisting of DNA records from close biological relatives of missing 
persons; 
    4. The Unidentified Persons Index, consisting of DNA records from recovered living persons (e.g., children who 
can't and others who can't or refuse to identify themselves), and recovered dead persons (including their body parts 
and tissues), whose identities are not known; 
    5. The Victims Index, consisting of DNA records from victims, living or dead, from whom DNA may have been 
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carried away by perpetrators; 
    6. The Forensic Index, consisting of DNA records from persons whose identities are not known with certainty and 
who left DNA at the scene of a crime or whose DNA was carried away from it; and  
    7. The Population File, consisting of DNA profiles intended to represent various population segments found in the 
United States. The Population File consists of DNA records from individuals whose identities may be: (a) Known 
to; (b) not known, but determinable under some circumstances by; or (c) not known and not determinable by the 
criminal justice agency submitting the DNA records to NDIS. 
 
Authority for maintenance of the system: 
    The Violent Crime Control and Law Enforcement Act of 1994, Pub. L. No. 103-322, 108 Stat. 1796. 
 
Purpose(s): 
    The purpose of this system and the DNA records maintained in the system is to provide a national storage 
medium for DNA records input by criminal justice agencies. These records can be searched in order to identify 
DNA associations with a DNA record obtained during an investigation of a crime or a missing person. The system is 
also maintained for statistical, identification research, and protocol development and quality control purposes. 
    In addition to DNA records, records about DNA personnel are maintained in the system. The purposes of these 
DNA personnel records are to control the acceptance of DNA records by NDIS and to facilitate criminal justice 
agency contracts required to resolve potential DNA matches. 
 
Routine uses of records maintained in the system, including categories of users and the purposes of such uses: 
    1. Direct disclosures of NDIS records are made to the Federal, State, and local criminal justice agencies who 
participate in NDIS. As a result of an NDIS search by a criminal justice agency, the NDIS system analyzes the target 
DNA profile entered by the search agency and may identify a potential match. Where NDIS identifies a potential 
match, the matching DNA's records will be disclosed to the criminal justice agencies associated with the match. 
    2. The Federal statute which authorizes NDIS also provides that the FBI and other criminal justice agencies 
participating in NDIS may make secondary or indirect disclosures of DNA records: 
    (A) To criminal justice agencies for law enforcement identification  
purposes; 
    (B) In judicial proceedings, if otherwise admissible pursuant to applicable statutes or rules; 
    (C) For criminal defense purposes, to a defendant, who shall have access to samples and analyses performed in 
connection with the case in which defendant is charged; or 
    (D) If personally identifiable information is removed, for a population statistics database, for identification 
research and protocol development purposes, or for quality control purposes. 
 
    Note: Personal information such as names are not found in NDIS.  However, operational identifiers such as the 
Specimen No., Criminal Justice Agency Identifier, and DNA Personnel identifier, are contained in NDIS. Although 
unlikely, the identity of an individual could, under some circumstances, be ascertained with the disclosure of such 
numbers for purposes stated in (D) above. This is only possible when access to a criminal justice agency's records is 
provided to the holder of the operational identifiers. Therefore, to ensure that such associations are not made, these 
operational numbers will be removed before disclosure for these purposes. 
 
    3. A record may be disclosed from this system of records to the  
National Archives and Records Administration and the General Services Administration in records management 
inspections conducted under the authority of 44 U.S.C. 2904 and 2906, to the extent that legislation governing the 
records permits. 
[[Page 37497]] 
 
Policies and practices for storing, retrieving, accessing, retaining, and disposing of records in the system: 
 
Storage: 
    Information maintained in NDIS is stored electronically for use in a computer environment. 
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Retrievability: 
    The primary method for retrieving information from NDIS is the target DNA profile search described in the 
routine use disclosure provisions of this notice. 
    The NDIS Custodian may retrieve records based on: the DNA profile, the NDIS Agency identifier, the NDIS 
Specimen Identification Number, and/or DNA personnel identifier. Criminal justice agencies with direct access to 
NDIS may retrieve their records by the NDIS Agency identifier, NDIS Specimen Identification Number, or DNA 
personnel identifier but only to inspect, modify, or delete their own DNA records. 
    Since NDIS records contained in NDIS do not include personal identifiers of the individuals from whom the DNA 
samples were collected, retrieval by personal identifiers of these record subjects is not possible. 
 
Safeguards: 
    All records in NDIS are protected from unauthorized access through appropriate administrative, physical, and 
technical safeguards. These safeguards include restricting access to those with a need-to-know to perform their 
official duties, using locks and alarm devices, and encrypting data communications. 
    No personally identifiable information about individuals who provided DNA samples is maintained in NDIS. 
Therefore, names and personally identifiable information of NDIS DNA records cannot be disclosed directly from 
NDIS. (NDIS does, however, maintain the names of NDA personnel.) 
    NDIS will disclose to a criminal justice agency the DNA records of another criminal justice agency only when 
there is a potential DNA match. Any additional disclosures of personally identifiable information or other case-
related data are made directly by the criminal justice agencies from their own files and records, not from NDIS. 
    Although ostensibly devoid of personally identifiable information, DNA records in NDIS contain an NDIS 
Specimen Identification Number, NDIS Agency identifier, and a DNA personnel identifier for law enforcement 
and/or general operational purposes. Since it is possible, in some circumstances, to use those numbers together with 
the appropriate agency's own records to identify the individuals represented by the DNA records, additional 
precautions are taken. 
    The precautions involve removal of the Specimen Identification Numbers, NDIS Agency identifiers, and DNA 
personnel identifiers, prior to disclosure pursuant to the 2(D) routine use. (See the ``Routine Uses of Records 
Maintained in the System'' section of this notice.) Thus, NDIS will periodically generate DNA profile data sets, 
consisting of anonymous DNA profiles, for population statistics databases, for identification research and protocol 
development purposes, or for quality control purposes. 
    Criminal justice agencies are prohibited from submitting a DNA record for inclusion in the NDIS Population File 
for investigative purposes. The only target DNA profile searches conducted against the Population File are those 
necessary to eliminate duplicate DNA profiles representing the same individual. 
    Finally, criminal justice agencies with direct access to NDIS must agree to adhere to national quality assurance 
standards for DNA testing, undergo semi-annual external proficiency testing, and restrict access to DNA samples 
and data. The NDIS will not accept DNA analyses from those agencies and/or DNA personnel who fail to comply 
with these standards and restrictions; and the NDIS Custodian is authorized to restrict access to and delete any DNA 
records previously entered into the system. 
 
Retention and Disposal: 
    DNA records generated by criminal justice agencies, together with the personal identifying information of DNA 
personnel, shall be retained in NDIS as long as they are substantiated by internal records of the submitting agency 
and are permitted either by consent, by judicial/criminal justice authority, or by Federal, State, or local law. Records 
may be deleted by the originating criminal justice agency or by other Federal, State, or local authorities who are 
responsible for deleting any records that are no longer permitted or appropriate for retention in NDIS. DNA records 
submitted to NDIS and then found to be inaccurate shall either be modified to achieve accuracy or deleted  
from NDIS by the submitting agency. 
    Agencies granted access to NDIS are required to establish and maintain a system of controls to ensure that 
continued use of their DNA records in NDIS is lawfully permitted. Such a system of controls shall ensure that DNA 
records in NDIS which are authorized by the consent of individuals, for example, are retained in NDIS only for the 
duration and within the scope of the consent. 
    The NDIS Custodian has the authority to determine that certain DNA records in NDIS should be deleted or, 
alternatively, suspended from use for a period of time determined appropriate by the NDIS Custodian. The criminal 
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justice agencies whose records are affected by a determination to delete or suspend records in NDIS shall be notified 
of this determination and the nature of the deletion or suspension. The NDIS Custodian may subsequently decide to 
either restore or delete the suspended records, and shall notify the affected agency of this subsequent determination. 
    The DNA personnel identifier for a single individual is deleted from NDIS only after all DNA records associated 
with that individual are deleted. 
 
System manager(s) and address: 
    Director, Federal Bureau of Investigation, c/o National DNA Index System Custodian, FBI Laboratory, U.S. 
Department of Justice, J. Edgar Hoover Building, 935 Pennsylvania Avenue, NW., Washington, DC 20535-0001. 
 
Notification procedure: 
    None. This system of records has been exempted from subsections (d) and (e)(4)(G) pursuant to subsection (j)(2) 
of the Privacy Act, and thus is exempt from the notification provision. 
 
Records access procedure: 
    This system of records has been exempted from subsection (d) and (e)(4)(H) pursuant to subsection (j)(2) of the 
Privacy Act, and thus is exempt from its access provisions. NDIS does not retain information that would allow the 
NDIS Custodian, independent of the agency which originated the DNA record, to personally identify the record by 
name or other personal identifier. However, subject to applicable Federal, State, and local law and procedures, the 
following alternative procedures are available by which an individual may request access to records in NDIS. 
 
    1. Subjects of DNA Records: 
    a. Convicted Offender Records: The individual may contact the Federal, State or local authority (the authorized 
agency) which ultimately received the collected DNA sample to obtain instructions on how to access his/her record. 
The authorized agency has the DNA record, if one exists, including information as to whether the DNA record has 
been submitted to NDIS. Only the authorized agency would have information sufficiently specific to [[Page 37498]] 
permit retrieval of the record from its files by name or other personally identifiable information. The authorized 
agency may also retrieve the DNA record, if any, that was submitted to NDIS, once locally specified requirements 
are met. 
    In addition, where a convicted offender is relocated voluntarily or  
involuntarily to a criminal justice agency (i.e., penal institution or parole and probation authorities) for custodial or 
supervisory purposes in another State or jurisdiction, the DNA record may be created by the new host criminal 
justice agency or other State (or Federal) authority from a DNA sample collected from the Convicted Offender at the 
new host criminal justice agency or other State (or Federal) authority. In such circumstances, the individual may 
contact such agency or authority for access instructions. 
    b. Close Biological Relatives of Missing Persons and Victims; Living Victims; and Missing Persons Who Have 
Been Located: These individuals must contact the criminal justice agency (Federal, State, or local) which collected 
and processed the DNA sample to generate the DNA record. The criminal justice agency can then advise the 
individual about procedures for access to the DNA record. Such agency may also retrieve the DNA record, if any, 
that was submitted to NDIS, once locally specified requirements are met. 
    2. Records of DNA Personnel: These individuals may write to the Federal, State, or local criminal justice agency 
by which they are or were employed. 
    3. FBI generated records: The subject of an FBI-generated DNA record may address a Freedom of 
Information/Privacy Act (FOIA/PA) request to the Director, FBI, at the address given at the end of this paragraph. 
DNA personnel employed by the FBI may also address their requests to the system manager; however, all the 
information in NDIS concerning DNA personnel is also contained in the FBI's Central Records System (CRS), 
which may contain additional information. To request access to the CRS, DNA personnel may address an FOIA/PA 
request to the Director, FBI, U.S. Department of Justice, J. Edgar Hoover Building, 935 Pennsylvania Ave., NW., 
Washington, DC 20535-0001. 
 
Contesting records procedure: 
    This system of records has been exempted from subsections (d) and (e)(4)(H) pursuant to subsection (j)(2) of the 
Privacy Act, and is thus exempt from its amendment and correction provisions. However, subject to applicable 
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Federal, State, and local laws and procedures, the following alternative procedures are available by which an 
individual may contest his/her records: 
    1. All Subjects of DNA Records: The requester must follow the same  
procedures for contesting records as those outlined under ``Record Access Procedures.'' In addition, the requester 
should be aware of the following: 
    a. DNA records submitted to NDIS and contested on the basis of inaccurate information must be resolved with the 
criminal justice agency that submitted the DNA record NDIS. If a contested DNA record is found to be inaccurate 
by the criminal justice agency submitting the DNA record, such agency shall correct the inaccurate DNA record by 
either amending or deleting the record. 
    b. DNA records submitted to NDIS and contested on the basis of the authority to retain the DNA record must be 
resolved with the criminal justice agency that submitted the contested DNA record. If such agency determines that 
the contested DNA records should not be included in NDIS, such agency must delete the contested DNA record. 
    2. Records of All DNA Personnel: DNA personnel must follow the same procedures for contesting records as 
those outlined under ``Record Access Procedures.'' 
 
Record source categories: 
    DNA records in NDIS are received from Federal, State, and local criminal justice agencies. These DNA records 
may be derived from DNA samples obtained by Federal, State, and local and criminal justice agencies or their 
agents (public or private). 
 
Systems exempted from certain provisions of the Act: 
    The Attorney General has exempted this system of records from subsection (c) (3) and (4); (d); (e) (1), (2), and 
(3); (e)(4) (G) and (H); (e) (5) and (8); and (g) of the Privacy Act pursuant to 5 U.S.C. 552a(j)(2). Rules are being 
promulgated in accordance with the requirements of 5 U.S.C. 553 (b), (c), and (e); and are being published in the 
Federal Register. 
[FR Doc. 96-18328 Filed 7-17-96; 8:45 am] 
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APPENDIX C 
 


FEDERAL DNA ADVISORY BOARD RESOLUTION 
 


RESOLUTION ON 
 REVIEW OF PRIVACY ISSUES  
 
 
 In accordance with the charter of the DNA Advisory Board (Board) as amended February 1, 
2000, the Board has considered and discussed standards for acceptance of DNA profiles in the 
Federal Bureau of Investigation’s (FBI’s) Combined DNA Index System (CODIS) which take 
account of relevant privacy, law enforcement and technical issues.  In the discharge of its 
responsibilities, the Board makes the following recommendations to the Director of the FBI: 
 
 “That the DNA Advisory Board has reviewed the access and disclosure provisions of the 
Federal DNA Identification Act of 1994 (42 U.S.C. §14132) and determined the provisions to 
sufficiently limit the scope of access to the DNA analyses and DNA samples in the national 
DNA identification system.  Further, the Board supports the current level of enforcement of such 
access and disclosure provisions by the Department of Justice and the FBI and encourages the 
continuation of such efforts. 
 


The Board agrees with the FBI’s interpretation of the access provisions if 
personally identifiable information is removed, that such purposes be strictly 
construed to include a population statistics database, for forensic identification, 
forensic research and forensic protocol development purposes or for quality 
control purposes.  These samples should only be used by the aforementioned 
authorities in accordance with the DNA Identification Act of 1994, should not be 
used for non-forensic purposes, and should not be totally consumed for research 
purposes because these samples should be preserved for future forensic 
identification. 


 
The DNA Identification Act provides that access to the national DNA index is 
subject to cancellation if the privacy requirements are not met.  


 
States receiving Federal Byrne or DNA grant funding must agree to comply with 
the access and disclosure provisions of the DNA Identification Act of 1994. 


 
The Privacy Act notice for the National DNA Index System (NDIS) limits the 
type of data stored in NDIS and provides that no personal information concerning 
the convicted offender DNA specimens is stored in NDIS.  The Privacy Act 
notice also emphasizes that the intended and primary users of NDIS are criminal 
justice agencies. 


 
Additionally, the Board understands that states seeking to participate in NDIS 
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must execute a Memorandum of Understanding with the FBI in which they agree 
to comply with the access and disclosure provisions of the DNA Identification 
Act.  A state’s participation in NDIS is subject to accountability and audit.  In the 
event that a State fails to abide by the MOU, access to NDIS will be terminated 
and the State will lose its license to use the CODIS software.   


 
 “That the DNA Advisory Board has reviewed state laws on access and disclosure and makes 
the following findings: 
 


Forty-six states provide for the confidentiality of DNA records and/or samples. 
 


Thirty-two states provide criminal penalties for the unauthorized disclosure of 
DNA records.  Fifteen states penalize attempts to tamper or tampering with a 
DNA sample. 


 
While half of the states appear to be more restrictive of access than the DNA 
Identification Act, there are several states (including those four states with no 
specific confidentiality provisions) that appear to permit more access than the 
DNA Act.  Of concern are those states, who, on the face of their state laws, appear 
to permit more access to their DNA data and DNA samples.  These states, 
however, have agreed to comply with the Federal DNA Identification Act, by 
their execution of the statutory assurances for receipt of Federal funding.  
Additionally, states with more permissive laws who are participating, and/or seek 
to participate in NDIS, must comply with the Federal DNA Identification Act and 
their compliance will be audited by the Department of Justice’ Office of Inspector 
General.   


 
Accordingly, the Board recommends that State laws on convicted offender DNA 
databases and databanks expressly provide for the confidentiality of DNA records 
and DNA samples, limit access and disclosure of the DNA records and DNA 
samples in accordance with the Federal DNA Identification Act of 1994 and 
proscribe criminal penalties for the unauthorized disclosure of DNA records and 
tampering with DNA samples.  


 
 


 
 “That the DNA Advisory Board endorses the recommendations of the National Commission 
on the Future of DNA Evidence concerning retention of CODIS convicted offender database 
samples and a copy of that recommendation is attached.  In addition, the Board wishes to 
emphasize the important quality control goals facilitated by the retention of convicted offender 
samples.”  
 


Specifically, the Board notes that, in the event of a possible CODIS hit, the 
confirmation identification process may require the reanalysis of the convicted 
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offender DNA sample.  Retention of those convicted offender DNA samples 
facilitates the rapid reanalysis of a convicted offender sample to confirm a 
possible CODIS match.  Swift confirmation of a possible offender hit is important 
so as not to lose track of the offender (i.e., parole).  


 
The Board is aware that currently only one state, Wisconsin, requires the 
destruction of the convicted offender DNA sample after analysis but that state has 
yet to destroy these samples because of their transition from DNA RFLP to DNA 
STR technology.  Because new more effective DNA technologies may arise and 
the necessity to reanalyze the convicted offender samples for databasing may 
become desirable in the future, retention of these convicted offender samples is 
justified.   


 
 
 
 
December 7, 2000  
DNA Advisory Board 
Arlington, Virginia  
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Recommendation of the National Commission on the Future of DNA Evidence  
to the Attorney General 


 
Retention of CODIS convicted offender database samples 


 
On March 8, 1999, you sent the Chair of the National Commission on the Future of DNA 
Evidence a letter requesting that the Commission include in its deliberations and 
recommendations several privacy related matters including the issue of database sample 
retention.  Pursuant to that letter, on August 31, 1999, the Commission approved its 
recommendations to you on the issue of arrestee sampling.  Attached below is the 
recommendation on CODIS offender database sample retention. 
 
Through the course of its consideration of the sample retention issue, the Commission identified 
both benefits to the long term retention of convicted offender samples as well as legitimate 
privacy questions which must be addressed,  The Commission recognizes , however, that most of 
these issues exist because the United States remains in the early stages of DNA database use. 
 
There are numerous arguments for and benefits to the retention of samples.  First, they provide 
quality assurance and control.  The growing trend across the country is for the expansion of the 
database to include more qualifying offenders in the database.  The number of offenders required 
to be in the database continues to grow, creating more pressure on laboratories performing the 
analysis.  A result of that trend, as well as recent recommendations by the Commission and 
Federal funding for the outsourcing of sample analysis, is that the number of laboratories looking 
to perform this work is growing.  The Commission believes that, even with stringent quality 
control standards in place, it would be an error to deny the possibility of mistakes in the analysis 
of offender samples.  In the event that errors are made on a large scale, the retesting of those 
samples could be important.  Furthermore, if the need arises to retest, it is clear that re-sampling 
of offenders would be a very expensive process. 
 
Many states also use retained database samples in the investigative process itself.  When ‘hits’ 
are made through the database, many states confirm the validity of the hit by retesting the 
database samples before executing a warrant to draw a sample from the identified suspect.  
 
Changes in DNA technology also present reasons for sample retention.  Many states already face 
the issue of retesting old database samples as a result of the development and use of PCR 
technology.  Those states who initially developed their databases using RFLP would be faced 
with the task of starting over with the offender collection process.   
 
The Commission also recognizes that with the retention of whole blood or saliva samples from 
convicted offenders comes certain privacy concerns.  While the nature of a digitized DNA 
profile at 13 STR loci used in the CODIS system present few opportunities for manipulation 
beyond its intended use, whole sample DNA contains significantly more sensitive information 
about an individual.  
 







NDIS Operational Procedures Manual  70 
 


  
 VERSION 3: APPROVED DECEMBER 18, 2014 


Recommendation: 
 
Public trust in a DNA database system must be maintained by the continued analysis of and 
attention to relevant privacy considerations. Given the relatively early stage of development of 
the convicted offender DNA database, engendering public trust is particularly important,  The 
issue of sample retention is one which raises many of those privacy matters and as such, should 
be continually evaluated. 
 
The Commission recommends that, in no later than five years, a formal evaluation of sample 
retention issues should be conducted by a broad based, representative body.  Sample retention, 
even with continued analysis of privacy issues should be conditioned on the following: 
 
  First, all states should adopt criminal penalties for the misuse of DNA records and   
  samples.  Currently, only 34 states have passed such legislation. 
 
  Second, research on database records or samples should be limited to that which is   
  directly related to the use of DNA evidence for forensic identification purposes, unless  
  the individuals whose DNA has been taken have given their informed consent. 
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APPENDIX D26 


PCR Loci Accepted at NDIS 
                               PCR Loci Accepted at NDIS 


Locus Chromosome 
Location 


NDIS Allelic 
Range 


 Offender1 Forensic2 Missing 
Person and 
Unidentified 
Human 
(Remains)3 


Relatives 
of Missing 
Person1 


CSF1PO 5q33.3-34 <6, 6-15, >15 Required Required Required Required 
FGA 4q28 <18, 18-30, >30 Required Required Required Required 
TH01 11p15-15.5 <5, 5-10, >10 Required Required Required Required  
TPOX 2p23-2pter <6, 6-13, >13 Required Required Required Required  
vWA 12p12-pter <11, 11-21, >21 Required Required Required Required 
D3S1358 3p <12, 12-19, >19 Required Required Required Required 
D5S818 5q21-q31 <7, 7-16, >16 Required Required Required Required 
D7S820 7q <6, 6-14, >14 Required Required Required Required 
D8S1179 8 <8, 8-18, >18 Required Required Required Required 
D13S317 13q22-q31 <8, 8-15, >15 Required Required Required Required 
D16S539 16q22-24 <5, 5-15, >15 Required Required Required Required 
D18S51 18q21.3 <9, 9-26, >26 Required Required Required Required 
D21S11 21 <24.2, 24.2-38, 


>38 
Required Required Required Required 


Amelogenin X:p22.1-22.3 
Y:p11.2 


X, Y Accepted Accepted Required Required 


D2S1338 2q35-37.1 <15, 15-28, >28 Accepted Accepted Accepted Accepted 
D19S433 19q12-13.1 <9, 9-17.2, >17.2 Accepted Accepted Accepted Accepted 
Penta D 21q <2.2, 2.2-17, >17 Accepted Accepted Accepted Accepted 
Penta E 15q <6, 6-24, >24 Accepted  Accepted Accepted Accepted 
D1S1656 1q42 <9, 9-20.3, >20.3 Accepted  Accepted Accepted Accepted 
D2S441 2p14 <9, 9-16, >16 Accepted  Accepted Accepted Accepted 
D10S1248 10q26.3 <8, 8-18, >18 Accepted  Accepted Accepted Accepted 
D12S391 12 <14, 14-27, >27 Accepted  Accepted Accepted Accepted 
D22S1045 22q12.3 <8, 8-19, >19 Accepted  Accepted Accepted Accepted 
SE33 6q14 <4.2,  4.2 - 37, 


>37 
Accepted Accepted Accepted Accepted 


 


The CODIS Core Loci are those listed above as ‘Required’. The loci listed as ‘Accepted’ may be uploaded to NDIS 
and used in generating search results.     
1The minimum number required for the Offender category (includes Convicted Offender, Arrestee, Detainee, Legal and 
                                                 
26 The absence of any particular locus from this Appendix does not suggest the unsuitability of the locus for forensic 
application. 
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Multi-allelic Offender)  
is the 13 CODIS Core Loci and for the Relatives of Missing Person category is the 13 CODIS Core Loci and Amelogenin. 
2An analysis of all 13 CODIS Core Loci must be attempted for the Forensic category (includes Forensic Unknown, 
Forensic Mixture and Forensic Partial).  A minimum number of 10 CODIS Core Loci is required to routinely search 
a Forensic profile.     
3 An analysis of all 13 CODIS Core Loci and Amelogenin must be attempted for Missing Person and Unidentified 
Human (Remains).    
 
 
  


 YSTR Loci Accepted at NDIS 
Locus NDIS Allelic Range  Offender1 Forensic2 Missing Person 


and Unidentified 
Human 
(Remains) 


Relatives 
of Missing 
Person 


DYS19 <10, 10-19, >19 Accepted Accepted Accepted Accepted 
DYS385  <7, 7-25, >25 Accepted Accepted Accepted Accepted 
DYS389 I <10, 10-15, >15 Accepted Accepted Accepted Accepted  
DYS389 II <24, 24-34, >34 Accepted Accepted Accepted Accepted 
DYS390 <18, 18-27, >27 Accepted Accepted Accepted Accepted 
DYS391 <8, 8-13, >13 Accepted Accepted Accepted Accepted 
DYS392 <7, 7-18, >18 Accepted Accepted Accepted Accepted 
DYS393 <8, 8-16, >16 Accepted Accepted Accepted Accepted 
DYS438 <8, 8-12, >12 Accepted Accepted Accepted Accepted 
DYS437 <13, 13-17, >17 Accepted Accepted Accepted Accepted 
DYS439 <8, 8-15, >15 Accepted Accepted Accepted Accepted 
DYS448 <17, 17-24, >24 Accepted Accepted Accepted Accepted 
DYS456 <13, 13-18, >18 Accepted Accepted Accepted Accepted 
DYS458 <14, 14-20, >20 Accepted Accepted Accepted Accepted 
DYS481 <17, 17-32, >32 Accepted Accepted Accepted Accepted 
DYS533 <7, 7-17, >17 Accepted Accepted Accepted Accepted 
DYS549 <7, 7-17, >17 Accepted Accepted Accepted Accepted 
DYS570 <10, 10-25, >25 Accepted Accepted Accepted Accepted 
DYS576 <11, 11-23, >23 Accepted Accepted Accepted Accepted 
DYS635 <20, 20-26, >26 Accepted Accepted Accepted Accepted 
DYS643 <6, 6-17, >17 Accepted Accepted Accepted Accepted 
YGATAH4 <8, 8-13, >13 Accepted Accepted Accepted Accepted 
Y-Indel 1,2 Accepted Accepted Accepted Accepted 
1The Offender category includes Convicted Offender, Arrestee, Detainee, Legal and Multi-allelic Offender.  
2The Forensic category includes Forensic Unknown, Forensic Mixture and Forensic Partial.     
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MtDNA Data Accepted at NDIS 
Regions Searchable 


Positions 
Offender1 Forensic2  Missing 


Person & 
Unidentified 


Human 
(Remains) 


Relatives of 
Missing 
Person 


HV1 
 


(16,024-
16,365) 


Accepted Accepted Accepted Accepted 


HV 2 73-340 Accepted Accepted Accepted Accepted 
1The Offender category includes Convicted Offender, Arrestee, Detainee, Legal and Multi-allelic Offender. 
2The Forensic category includes Forensic Unknown, Forensic Mixture and Forensic Partial.  
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APPENDIX E27 


PCR STR Kits Accepted at NDIS 
 


PCR STR Kits Accepted at NDIS 
Manufacturer Kit Name 
Life Technologies (AB) AmpF/STR® Profiler Plus (Part Number 4303326) 
Life Technologies (AB) AmpF/STR® COfiler (Part Number 4305246) 
Life Technologies (AB) AmpF/STR® Profiler Plus and AmpF/STR® COfiler (Part 


Number 4305979) 
Life Technologies (AB) AmpF/STR® Profiler Plus ID (Part Number 4330284) 
Life Technologies (AB) AmpF/STR® Profiler Plus ID and AmpF/STR® COfiler (Part 


Number 4330621) 
Life Technologies (AB) AmpF/STR® Identifiler  (Part Number 4322288) 
Life Technologies (AB) AmpF/STR® IdentifilerDirect (Part Number 4408580)  
Life Technologies (AB) AmpF/STR® IdentifilerPlus (Part Number 4427368) 
Life Technologies (AB) GlobalFiler® Express (Part Numbers 4474665 & 4476609)** 
Life Technologies (AB) GlobalFiler® (Part Number 4476135) 
Promega PowerPlex® 1.1(Catalog numbers DC6091/6090) 
Promega PowerPlex® 1.2 (Catalog numbers DC 6101/6100) 
Promega PowerPlex® 2.1 (Catalog numbers DC 6471/6470) 
Promega PowerPlex® 16 (Catalog numbers DC 6531/6530) 
Promega PowerPlex® 16 BIO (Catalog numbers DC 6541/6540) 
Promega PowerPlex® 16 HS (Catalog numbers DC 2100/2101) 
Promega PowerPlex® 18 D (Catalog number s DC 1802/1808) 
Promega Powerplex® Fusion (Catalog numbers DC 2402/2408)** 
Promega Monoplex* Monoplex D5S818 (Catalog number DC6161) 
Promega Monoplex* Monoplex D7S820 (Catalog number DC6141) 
Promega Monoplex* Monoplex D13S317 (Catalog number DC6151) 
Promega Monoplex* Monoplex D16S539 (Catalog number DC6131) 
Promega Monoplex* Monoplex TH01 (Catalog number DC5081) 
Promega Monoplex* Monoplex TPOX (Catalog number DC5111) 
Promega Monoplex* Monoplex CSF1PO (Catalog number DC5091) 
Promega Monoplex* Monoplex vWA (Catalog number DC5141) 


 
*   Monoplexes are all fluorescene-labeled and have same chemistry as when contained in multiplex kits. 
**   For these megaplex STR kits, it is important for laboratories to review and re-evaluate existing 


                                                 
27 The absence of a PCR, miniSTR or YSTR Kit from this Appendix does not suggest the unsuitability of that 
particular PCR Kit for forensic application. 
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analytical thresholds, stochastic thresholds and interpretation guidelines, as appropriate, during validation 
and implementation of these kits. 


 
 


PCR miniSTR Kits Accepted at NDIS  
 


PCR miniSTR Kits Accepted at NDIS* 
Manufacturer Kit Name 
Life Technologies (AB) AmpF/STR® MiniFiler (Part Number 4373872) 


 
* Because kits containing miniSTR loci are designed to address compromised DNA samples, a laboratory planning 
to use a miniSTR kit to generate DNA records for upload to NDIS shall review and re-evaluate existing analytical 
thresholds, stochastic thresholds and interpretation guidelines, as appropriate, during its validation and 
implementation of the miniSTR kit. 


 
 
 
 


YSTR Kits Accepted at NDIS  
 


YSTR Kits Accepted at NDIS 
Manufacturer Kit Name 
Life Technologies (AB) AmpFlSTRYfiler (Part Number 4373872) 
Promega Powerplex Y (Catalog numbers 6760/6761) 
Promega Powerplex Y23 (Catalog numbers DC2305/DC2320) 
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APPENDIX F 
 


Guidelines for Submitting Requests 
for Approval of New PCR Loci 


or New/Modified PCR Kits 
 
F.1 Establishment of CODIS Core Loci 


The Federal Bureau of Investigation (FBI) is responsible for specifying the CODIS Core 
Loci and required controls for submission of DNA records to NDIS. 
 
The FBI, in consultation and collaboration with the forensic science community, 
established core loci for PCR DNA records for inclusion in NDIS (also known as 
“CODIS Core Loci”).  For the PCR data, the FBI has also approved PCR kits for use at 
NDIS. 
 
The FBI encourages the NDIS participating laboratories to continue in these 
collaborations and when appropriate, submit requests for the approval of new loci and/or 
new PCR kits. 


 
F.2 Request for Approval of New PCR Loci or New/Modified PCR 


Kits   
A request to add a new locus or a new/modified PCR kit shall be submitted by an NDIS 
participating laboratory to the NDIS Custodian and include the appropriate 
documentation. 
 


F.3 Criteria Used in Reviewing Requests   
Requests submitted to the NDIS Custodian for the approval of new loci or a 
new/modified PCR kit will be reviewed and evaluated by a panel designated by the FBI.  
The panel will consider the following criteria, as appropriate, in determining whether to 
approve a new locus or a new PCR kit for a specific application: 
 


1. Concordant Studies (including performance and validation studies for different 
platforms) 


2. Mixed Samples 
3. Non-Probative Samples 
4. Population Studies  
5. Precision Studies  
6. Proficiency/Qualifying Samples 
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7. Reproducibility 
8. Sensitivity Assays (to determine the best template for successful amplification) 
9. Articles, if any, submitted for publication relating to the internal validation studies 
10. And such other information as may be needed by the FBI in order to make a 


determination on the compatibility and suitability of the loci or kit for use at 
NDIS 


 
The NDIS participating laboratory submitting a request shall address the criteria 
referenced above and include appropriate documentation.  The documentation relating to 
the studies referenced above should include the number of samples or cases analyzed and 
a summary of the study and results.   
 
The FBI reserves the right to request additional information and documentation, as 
necessary, in order to conduct a thorough review and evaluation. 
 


F.4 Response to Request    
Once a determination is made by the FBI panel and approved by the NDIS Procedures 
Board, the NDIS laboratory shall be contacted with the response to the request.   
 
Any modification of the CODIS Core Loci shall be preceded by the FBI providing notice 
to Congress six months in advance of any such addition in accordance with Federal law 
[P.L. 108-405, §203(f)].   
 
NDIS acceptable PCR loci and kits are listed in Appendices D and E, respectively.  
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 APPENDIX G  
  
 


Plan for the Release of Information in the Event of a 
“Partial Match” at NDIS 


 
 


For purposes of this Plan, a “partial match” is a moderate stringency candidate match 
between two single source profiles having at each locus at least one allele in common indicating 
that a potential familial relationship may exist between the offender and the putative perpetrator 
(casework) profiles.   A partial match when seen at NDIS is a fortuitous event.  A "partial match" 
is not an exact match of two profiles as customarily used to infer the identity of the perpetrator.  


 
The CODIS Unit is aware that there may be certain circumstances when NDIS 


participating laboratories encounter a candidate match that could be classified as a "partial 
match."  For those candidate matches occurring at NDIS, the FBI has developed procedures with 
accompanying guidance to allow for the disclosure of personally identifying information by 
NDIS participating laboratories in appropriate cases. 
 


The FBI is implementing this Plan to provide guidance to Casework Laboratories to 
pursue partial matches identified at NDIS in accordance with applicable State law and policies.  
This guidance will also assist the Offender Laboratory determine whether to disclose information 
in accordance with applicable State law and policies to the Casework Laboratory requesting 
identifying information.  Forensic Partial and Forensic Mixture profiles shall not be considered 
for purposes of determining a partial match.  
 


The Plan for the release of information to an NDIS participating laboratory is as follows: 
 


1. Casework Laboratory 
 
a. A Casework Laboratory involved in a partial match, after documented 
consultation with its agency's legal representative and the relevant prosecutor, may 
send a written request for the release of the personally identifying information of the 
offender involved in the partial match to the Offender Laboratory.  
 
b. The Casework Laboratory shall direct a written request for the release of 
personally identifying information of the offender involved in the partial match, on 
the agency letterhead, to the Offender Laboratory and shall include the documented 
concurrence of the prosecutor.  The Casework Laboratory shall provide the NDIS 
Custodian with a copy of the correspondence to the Offender Laboratory. 
 
c. The casework profile must be a single source forensic unknown profile with a 
minimum of 13 CODIS Core Loci. 
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d. The written request by the Casework Laboratory shall include the statistical 
analysis used to conclude that there may be a potential familial relationship between 
the profiles identified by the Casework Laboratory and the Offender Laboratory.   
 
e. Individual Expected Match Ratios (EMR) and Expected Kinship Ratios (EKR) 
shall be calculated according to "SWGDAM recommendations to the FBI Director in 
the “Interim Plan for the Release of Information in the Event of a ‘Partial Match’ at 
NDIS.”  The Casework Laboratory shall not submit a request to the Offender 
Laboratory that does not satisfy the EKR and EMR thresholds recommended 
by SWGDAM.  
 
f. The Casework Laboratory shall notify the NDIS Custodian in writing of 
the outcome of any further investigation and the final resolution of any resulting 
prosecution in the criminal case no later than 30 calendar days from the Casework 
Laboratory's notification by the prosecutor, other law enforcement entity or other 
reliable source of that outcome and resolution.  The NDIS Custodian should be 
notified as to whether the criminal case was solved using the partial match 
information.  
 


  
2. Offender Laboratory   
 


a. The Offender Laboratory shall be responsible for determining whether the release 
of the offender's personally identifying information is prohibited by its applicable 
State law or policies.  
 
b. The Offender Laboratory may request the Casework Laboratory perform 
additional DNA analysis (such as Y-STR and mtDNA), if appropriate to provide 
additional genetic data in common between the partial match offender and the 
putative perpetrator.   
 
c. If the Offender Laboratory determines that the release of the offender's identity is 
permitted by its applicable State law or policies, the Offender Laboratory shall 
provide written notification of that determination and the offender's identity, on 
agency letterhead, to the Casework Laboratory.  The Offender Laboratory shall 
provide the NDIS Custodian with a copy of the correspondence to the Casework 
Laboratory with the offender's personally identifying information redacted.   


 
d. If the Offender Laboratory determines that the release of the offender's 
identification is not permitted by its applicable State law or policies, the Offender 
Laboratory shall provide written notification of that determination, on agency 
letterhead, to the Casework Laboratory.  The Offender Laboratory shall provide the 
NDIS Custodian with a copy of the correspondence to the Casework Laboratory.   
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e. The determination of the Offender Laboratory having responsibility for the 
offender information shall be final. 
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GLOSSARY 
 


Accreditation  
Formal recognition that a DNA laboratory is competent and meets or exceeds a list of 
standards, including the FBI Director’s Quality Assurance Standards, to perform specific 
tests by a nonprofit professional association of persons actively involved in forensic 
science that is nationally recognized within the forensic science community in accordance 
with the provisions of the Federal DNA Identification Act (42 U.S.C. §14132) or 
subsequent laws. 
 
Accrediting Agencies  
A nonprofit professional association of persons actively involved in forensic science that is 
nationally recognized within the forensic science community in accordance with the 
provisions of the Justice for All Act of 2004 (codified at 42 U.S.C.§14132(b)(2)).  
 
Applicable Legal Authorities 
A state law authorizing the collection of a DNA sample from a defined group of persons. 


 
Arrestee (Specimen Category) 
The known sample from a person who has been arrested and in accordance with the law of 
the applicable jurisdiction is required to provide a DNA sample for analysis and entry into 
a state DNA database.  The term “arrestee” includes persons who have been charged in a 
formal criminal instrument, such as an indictment or an information.  The DNA record for 
this specimen category is stored in the Arrestee Index.   
 
Arrestee Index  
An Arrestee Index consists of DNA records of persons who have been arrested or indicted 
or charged in an information with a crime and are required by law to provide DNA 
samples. 


 
Association 
A search result that pairs unidentified human (remains) with one or more reference 
samples or Pedigree Trees; it does not reflect a direct identity match between profiles.   


 
Biological Child (Specimen Category) 
The known reference sample voluntarily provided by an adult child or provided with the 
parental/guardian consent for a minor child of a reported missing person.  The DNA record 
for this specimen category is stored in the Relatives of Missing Person Index and the 
Pedigree Tree Index.   
 
Biological Father (Specimen Category) 
The known reference sample voluntarily provided by the biological father of a reported 
missing person.  The DNA record for this specimen category is stored in the Relatives of 
Missing Person Index and the Pedigree Tree Index. 







NDIS Operational Procedures Manual  82 
 


  
 VERSION 3: APPROVED DECEMBER 18, 2014 


   
Biological Mother (Specimen Category)  
The known reference sample voluntarily provided by the biological mother of a reported 
missing person.  The DNA record for this specimen category is stored in the Relatives of 
Missing Person Index and the Pedigree Tree Index.  


 
Biological Sibling (Specimen Category) 
The known reference sample voluntarily provided by the full or half biological adult 
sibling or provided with the parental/guardian consent of a full or half biological minor 
sibling of a reported missing person.  The DNA record for this specimen category is stored 
in the Relatives of Missing Person Index and the Pedigree Tree Index.   


 
Candidate Match 
A possible match between two or more DNA profiles discovered by CODIS software.   
 
Casework CODIS Administrator 
An employee of the laboratory responsible for administration and security of the 
laboratory’s CODIS at a laboratory performing DNA analysis on forensic and casework 
reference samples.  All references to “CODIS Administrator” in the NDIS Operational 
Procedure Manual are applicable to the casework CODIS Administrator referenced in the 
FBI Quality Assurance Standards for Forensic DNA Testing Laboratories, unless 
otherwise noted. 


 
Casework Laboratory 
The laboratory responsible to NDIS for a DNA profile developed from crime scene 
evidence and/or unidentified human (remains).  A casework laboratory routinely develops 
profiles from casework related known standards: suspect, victim, and elimination                                                          
and may develop profiles from other types of samples, e.g. arrestees and samples 
associated with missing persons. 


 
CODIS Administrator 
An employee of the laboratory responsible for administration and security of the 
laboratory’s CODIS at a laboratory performing DNA analysis on forensic and casework 
reference samples or a laboratory that owns the database and/or known samples. 


 
CODIS User 
A government employee who: (1) has login access to the CODIS (i.e., State or Local) 
system and is authorized to read, add, modify or delete DNA records in CODIS; or (2) is a 
qualified DNA analyst responsible for producing DNA profiles stored in NDIS. 


 
CODIS WAN User 
A designated government employee of the NDIS Participating Laboratory who has access 
to the CODIS WAN to perform his/her job but who is not authorized to add, modify or 
delete DNA records in CODIS. 
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CODIS Contract User 
An employee of a vendor laboratory who meets the requirements of a qualified DNA 
analyst and is responsible for producing DNA profiles stored in NDIS but is not authorized 
to read, add, modify or delete DNA records in CODIS.  A CODIS Contract user does not 
fulfill the NDIS requirements for DNA data review and acceptance. 


 
CODIS IT User 
A government employee of the NDIS Participating Laboratory who has login access to the 
CODIS (i.e., state or local ) system for computer hardware/software and 
telecommunications maintenance purposes but who is not authorized to add, modify or 
delete DNA records in CODIS. 


 
Composite 
A DNA profile generated by combining typing results from different loci obtained from 
multiple injections of the same amplified evidentiary sample and/or multiple 
amplifications of the same DNA extract from an evidentiary sample. When separate 
extracts from a given item are combined prior to amplification, the resulting DNA profile 
is not considered a composite profile.  Unless there is a reasonable expectation of 
sample(s) originating from a common source (e.g. duplicate vaginal swabs, known 
reference samples, or a bone), allelic data from separate extractions from different 
locations on a given evidentiary item should not be combined into a composite profile.  
The laboratory should establish guidelines for determining the suitability of developing 
composite profiles from such samples. 


 
Contract Employee 
An individual that provides DNA typing and/or analytical support services to the NDIS 
participating laboratory. The person performing these services must meet the relevant 
qualifications for the equivalent position in the NDIS participating laboratory.  A contract 
employee cannot serve as a casework CODIS Administrator, CODIS Administrator, or 
technical leader and cannot be counted as a full-time qualified DNA analyst for purposes 
of satisfying the definition of a laboratory.  Employment of a contract employee by 
multiple NDIS participating and/or vendor laboratories shall be disclosed and shall only be 
permitted subject to approval by the technical leader of the NDIS participating laboratory 
for which the contract employee is performing DNA typing and/or analytical services.  A 
contract employee working as a qualified DNA analyst for an NDIS laboratory shall be 
processed as a CODIS user (and not a CODIS Contract user). 


 
Convicted Offender (Specimen Category)  
The known sample from a person who has been convicted of a Federal, Military or State 
qualifying offense in a jurisdiction that requires that persons convicted of enumerated 
crimes or qualifying offenses provide a DNA sample for analysis and entry into a Federal, 
Military or State DNA database.  The DNA record for this specimen category is stored in 
the Convicted Offender Index.   







NDIS Operational Procedures Manual  84 
 


  
 VERSION 3: APPROVED DECEMBER 18, 2014 


Convicted Offender Index 
A Convicted Offender Index consists of DNA records from offenders convicted of 
qualifying State crimes and juveniles required by the relevant jurisdiction to provide DNA 
samples. 


 
Criminal Justice Agency  
A criminal justice agency is an agency or institution of the Federal, State, or Local 
government, other than the office of the public defender, which performs as part of its 
principal function, activities relating to the apprehension, investigation, prosecution, 
adjudication, incarceration, supervision or rehabilitation of criminal offenders.   


 
Deduced Missing Person (Specimen Category) 
The DNA profile of a reported missing person that has been generated by examining 
intimate items purported to belong to the missing person such as a toothbrush, and 
compared to close biological relatives, if possible.  Considered a reference sample, this 
DNA record is stored in the Missing Person Index. 
 
Designated State Official 
The person designated by a participating State to make decisions and to contract on behalf 
of the State. 
 
Detainee (Specimen Category) 
The known sample from a non-United States (U.S.) person detained under the authority of 
the U.S. and required by law to provide a DNA sample for analysis and entry into a 
State/national DNA database. The DNA record for this specimen category is stored in the 
Detainee Index. 
 
Detainee Index 
A Detainee Index consists of DNA records from non-United States (U.S.) persons detained 
under the authority of the U.S. and required by law to provide a DNA sample. 
 
DNA Analyst 
An employee that has successfully completed the laboratory’s training requirements for  
casework, database, known or casework reference sample analysis, passed a competency 
test, and had entered into a proficiency testing program in accordance with the FBI’s 
Quality Assurance Standards for Forensic DNA Testing or DNA Databasing Laboratories. 
This individual conducts and/or directs the analysis of samples, interprets data and reaches 
conclusions.   
 
DNA Profile 
The genetic constitution of an individual at defined locations (also known as loci) in the 
DNA.  A DNA profile derived from nuclear DNA typically consists of one or two alleles at 
several loci (e.g. short tandem repeat loci).  The DNA profile derived from mitochondrial 
DNA is described in relation to the revised Cambridge Reference Sequence (Nature 
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Genetics 1999, 23:147). 
 
DNA Record 
A database record that includes the DNA profile as well as data required to manage and 
operate NDIS, i.e., the Originating Agency Identifier which serves to identify the 
submitting agency; the Specimen Identification Number; and DNA personnel associated 
with the DNA profile analyses. 
 
DNA Sample 
A DNA sample means a tissue, fluid, or other bodily sample of an individual on which a 
DNA analysis can be carried out.  
 
Employee 
A person: (1) in the service of the applicable Federal, State or Local government, subject to 
the terms, conditions and rules of Federal, State or Local employment and eligible for the 
Federal, State or Local benefits of service; or (2) formerly in the service of a Federal, State 
or Local government who returns to service in the agency on a part-time or temporary 
basis.  For purposes of a vendor laboratory, an employee is a person in the service of a 
vendor laboratory and subject to the applicable terms, conditions, and rules of employment 
of the vendor laboratory. 
 
Enhanced Detection Methods are those employed during or subsequent to the PCR 
amplification step that increases the sensitivity of the Standard Method and are typically 
employed with low-quantity and/or low-quality samples. These Enhanced Detection 
Methods include, but are not limited to, increased amplification cycle number, increased 
injection time and/or voltage, reduced reaction volume, nested PCR, increasing the 
amount of Taq Polymerase, and post-amplification desalting or concentration.  When 
using Enhanced Detection Methods, the potential for stochastic effects (i.e., elevated 
stutter, allele drop-out, and intra-locus peak imbalance) may increase.  Stochastic effects 
can be addressed through appropriate interpretation guidelines and relevant thresholds 
(e.g., an increased injection time may require the adjustment of the stochastic threshold 
determined from the Standard Method).  Therefore, prior to any enhanced detection 
protocol being implemented, which may include one or more Enhanced Detection 
Methods, appropriate validations must be performed to address the potential increase in 
stochastic effects.  Appropriate validations shall include assessments of stutter 
percentages, peak-height ratios, analytical thresholds, stochastic thresholds, locus-to-locus 
balances, and non-reproducible alleles. 
 
Expungement  
The deletion of a DNA profile at the State and/or national index levels in response to the 
following: (1) for convicted offenders, a court order that has overturned a convicted 
offender’s conviction for a qualifying offense; (2) for arrestees, a court order documenting 
that the qualifying arrest charge(s) were dismissed or resulted in acquittal, or no charges 
were filed within the applicable time period; (3) for arrestees, a requirement for removal by 
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the laboratory when the qualifying arrest charge(s) are dismissed, resulted in acquittal, or 
no charges were filed within the applicable time period. 
 
Federal DNA Act or Federal DNA Identification Act of 1994 
The enabling legislation for the National DNA Index System found at 42 U.S.C. §14132 
that authorizes the FBI Director to establish a national DNA identification index for 
enumerated categories of records subject to privacy and quality control requirements. 
 
Forensic Index 
A Forensic Index consists of DNA records originating from and associated with an 
evidence sample from a single source (or a fully deduced profile originating from a 
mixture) that is found at a crime scene.  The Forensic Index contains Forensic Unknowns. 
 
Forensic Mixture (Specimen Category) 
A specimen category in the CODIS software that is stored in the Forensic Mixture Index 
and originates from a forensic sample (biological sample found at the scene of a crime) 
that contains DNA contributed from more than one source attributable to a putative 
perpetrator(s).   
 
Forensic Mixture Index 
A Forensic Mixture Index consists of DNA profiles from forensic samples that contain 
DNA contributed from more than one source. The Forensic Mixture Index contains 
Forensic Mixture DNA records.  
 
Forensic Partial (Specimen Category) A specimen category in the CODIS software that 
is stored in the Forensic Partial Index and originates from a single source (or a fully 
deduced profile originating from a mixture) Forensic Sample attributable to the putative 
perpetrator with either locus or allelic dropout at any of the 13 CODIS Core Loci. 
 
Forensic Partial Index  
A Forensic Partial Index consists of DNA profiles from forensic samples that do not 
contain results for all 13 CODIS Core Loci and/or that may indicate a possibility of allelic 
dropout. 
 
Forensic Sample  
A biological sample originating from and/or associated with a crime scene and whose 
source is attributable to a putative perpetrator.  These are not reference samples from 
known individuals, such as from victims, suspects, offenders, etc… 
 
Forensic Unknown (Specimen Category) 
A specimen category in the CODIS software that is stored in the Forensic Index and 
originates from a single source (or a fully deduced profile originating from a mixture) 
Forensic Sample attributable to the putative perpetrator and contains results for all 13 
CODIS Core Loci. 
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Hit 
A confirmed match that aids an investigation and one or more of the case(s) involved in 
the match are unsolved.   
 
Investigation Aided 
A metric that tracks the number of criminal investigations where CODIS has added value 
to the investigative process. 
 
Juvenile (Specimen Category) 
The known sample from a juvenile (as that term is defined by the relevant jurisdiction) 
who is required by State law to provide a DNA sample for analysis and entry into a State 
DNA database.  The DNA record for this specimen category may be stored in the 
Convicted Offender Index.     


 
Laboratory  
A facility: (1) employing at least two full-time employees who are qualified DNA analysts 
and (2) having and maintaining the capability to perform the DNA analysis of forensic 
and/or casework reference samples, or on database and/or known samples, at that facility. 
 
Legal (Specimen Category) 
The known reference sample from a person whose DNA sample is collected under 
applicable legal authorities (State law), provided that DNA samples that are voluntarily 
submitted solely for elimination purposes shall not qualify as a Legal specimen.    The 
DNA record for this specimen category is stored in the Legal Index.   
 
Legal Index 
A Legal Index consists of DNA records of persons whose DNA samples are collected 
under applicable legal authorities (State law). 
 
Low Template or Low Copy DNA Analysis is a subset of Enhanced Detection Methods 
that, in addition to the increased potential for stochastic effects, have an increased 
potential for non-reproducible alleles. 
 
Manual Keyboard Search 
A manual search of NDIS initiated by the NDIS Custodian. 
 
Match 
A match occurs when CODIS links two or more DNA profiles and a confirmation process 
is started by designated laboratory personnel from each affected laboratory. 
 
Match Report 
After CODIS determines that two or more DNA profiles potentially match, an electronic 
report is generated by CODIS and automatically distributed to the laboratories responsible 
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for the matching profiles. 
 
Maternal Relative (Specimen Category)   
The known reference sample voluntarily provided by a maternal biological relative who is 
not a mother, child or sibling of a reported missing person.  The DNA record for this 
specimen category is stored in the Relatives of Missing Person Index and the Pedigree 
Tree Index.   
 
Missing Person (Specimen Category) 
The known reference sample from an individual that is missing.  The source of the DNA 
has been verified as originating from the missing person and is stored in the Missing 
Person Index.  
 
Missing Person Index 
A Missing Person Index consists of DNA records from missing persons and deduced 
missing persons. 
 
Multi-allelic Offender (Specimen Category) 
An offender (arrestee, convicted offender, detainee or Legal Index specimen) DNA record 
having three or more alleles at two or more loci. 
 
Multi-allelic Offender Index 
A Multi-allelic Offender Index consists of DNA records from offenders (arrestees, 
convicted offenders, detainees or Legal Index specimens) having three or more alleles at 
two or more loci. 
 
NDIS Audit Review Panel 
A panel composed of Federal, Military, State and Local representatives from NDIS 
participating laboratories who are or have been qualified DNA examiners and have 
successfully completed the FBI’s DNA auditor training program. 
 
NDIS Privacy Act Notice 
The notice on the National DNA Index System required by the Federal Privacy Act; 
published in the Federal Register on July 19, 1996 at Vol. 61, No. 139. 
 
NDIS Procedures Board 
A board, which may be composed of Federal, Military, State and Local representatives 
from NDIS participating laboratories, that has the responsibility of establishing, reviewing, 
and modifying NDIS operational procedures. 
 
Offender 
This term is intended to include arrestees, convicted offenders, detainees, multi-allelic 
offenders and Legal Index specimens. 
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Offender Laboratory 
The laboratory responsible to NDIS for a DNA profile developed from a reference sample 
provided by a known offender (e.g. Arrestee, Convicted Offender, Detainee or Legal). 
 
Outsourcing 
Utilization of a vendor laboratory to provide DNA services in which the NDIS 
participating laboratory takes or retains ownership of the DNA data for entry into CODIS. 
Outsourcing does not require the existence of a contractual agreement or the exchange of 
funds. 
 
Ownership review 
A review of DNA records generated by a vendor laboratory in accordance with QAS 
Standard 17 by the NDIS participating laboratory that accepts responsibility for and will 
enter the DNA records into CODIS. 
 
Paternal Relative (Specimen Category) 
The known reference sample voluntarily provided by a paternal biological relative who is 
not a father, child or sibling of a reported missing person.  The DNA record for this 
specimen category is stored in the Relatives of Missing Person Index and the Pedigree 
Tree Index.   
 
Pedigree Tree  
A Pedigree Tree contains genetic information from two or more biological relatives of 
missing persons (may include spouses, where applicable).  A Single Typed Node Pedigree 
contains the genetic information from only one biological relative of the missing person. 
 
Pedigree Tree Index 
A Pedigree Tree Index consists of DNA records of biological relatives and spouses of 
missing persons that are associated with a Pedigree Tree. 
 
Platform 
The type of analytical system utilized to generate DNA profiles, such as capillary 
electrophoresis, real-time gel, and end-point gel instruments or systems. 
 
Qualified Auditor 
A current or previously qualified DNA analyst who has successfully completed the FBI’s 
DNA auditor training course, and for purposes of eligibility for an NDIS Audit Review 
Panel, the individual shall have participated in, as a member of an auditing team, at least 
one external Quality Assurance Standards audit. 
 
Qualified DNA Analyst 
A DNA analyst who has satisfied and continues to satisfy the experience, education, 
training, proficiency testing and continuing education requirements of the FBI Director’s 
Quality Assurance Standards (Standards 5 and 13), issued in accordance with the DNA 
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Identification Act of 1994, as well as successful completion of a qualifying test prior to 
beginning casework or databasing responsibilities. 
 
Quality Assurance Standards (QAS) 
Minimum standards for a quality assurance program for forensic DNA analysis issued by 
the Director of the Federal Bureau of Investigation in accordance with 42 U.S.C. §14131. 
 
Relatives of Missing Person Index 
A Relatives of Missing Person Index consists of DNA records from the biological relatives 
of individuals reported missing. 
 
Solved Case 
A case or criminal investigation for which a putative perpetrator has been identified and/or 
charged with a criminal offense.  
 
Spouse (Specimen Category) 
The known reference sample voluntarily provided by a presumptive parent of a common 
child.  The DNA record for this specimen category is stored in the Spouse Index and the 
Pedigree Tree Index.   
 
Spouse Index 
A Spouse Index consists of the DNA records of a presumptive parent of a common child of 
a missing person. 
 
Standard Method is the method routinely employed to generate a complete profile for 
single-source samples of high quality and quantity.  The Standard Method can be applied 
to all sample types – including mixtures, low-quantity samples, and low-quality samples – 
wherein data obtained meet the criteria defined through internal validation as reliable.  This 
method is typically not sensitive enough to detect drop-in. 
 
Target DNA Profile 
A DNA profile submitted by an NDIS participating laboratory for the purpose of searching 
DNA profiles maintained by NDIS which could match an indexed DNA profile. 
 
Technology 
A term used to describe the type of forensic DNA analysis performed in the laboratory, 
such as RFLP, STR, YSTR, or mitochondrial DNA. 
 
Test Kit 
A preassembled set of reagents that allows the user to conduct a specific DNA extraction, 
quantitation, or amplification. 


 
Unidentified Human (Remains) Index 
An Unidentified Human (Remains) Index consists of DNA records from recovered living 
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persons (e.g., children who can’t and others who can’t or refuse to identify themselves), 
and recovered dead persons (including their body parts and tissues) whose identities are 
not known. 
 
Unidentified Person (Specimen Category) 
The DNA profile developed from the recovered deceased (including body parts and tissue) 
or an individual who is unidentified (e.g., children who can’t and others who can’t or 
refuse to identify themselves).  The DNA record for this specimen category is stored in the 
Unidentified Human (Remains) Index. 
 
Unsolved Case 
A case or criminal investigation for which no suspect has been identified and/or charged 
with a criminal offense.  An unsolved case is equivalent to ‘No suspect case’ and ‘Unsub 
case’.   
 
Vendor Laboratory 
A governmental or private laboratory that provides DNA analysis services to another 
laboratory or agency and does not take ownership of the DNA data for purposes of entry 
into CODIS. 
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1.0 Purpose 


The purpose of this document is to define the security requirements for participation in 


the National DNA Index System (NDIS).   


 


2.0 Relevant Definitions 


CJIS WAN 


The FBI’s Criminal Justice Information Services Wide Area Network (CJIS WAN) that 


provides communications network for the United States law enforcement community.  


Originally designed to support the Integrated Automated Fingerprint Identification 


System (IAFIS), the FBI expanded the scope of the CJIS WAN to include all federal, 


state and local crime laboratories participating in the National DNA Index System.  The 


CJIS WAN may also be referred to as the CJIS Shared Enterprise Network (SEN). 


 


CODIS user 


A government employee who: (1) has login access to the CODIS (i.e., state or local) 


system and is authorized to read, add, modify or delete DNA records in CODIS; or (2) is 


a qualified DNA analyst responsible for producing DNA profiles stored in NDIS.  A 


contract employee (as defined by QAS) working as a qualified DNA analyst for an NDIS 


laboratory shall be processed as a CODIS user (and not a CODIS Contract user). 


 


 


Criminal justice agency 


A criminal justice agency is an agency or institution of the federal, state, or local 


government, other than the office of the public defender, which performs as part of its 


principal function, activities relating to the apprehension, investigation, prosecution, 


adjudication, incarceration, supervision or rehabilitation of criminal offenders.  For 


purposes of participation in the National DNA Index System, the DNA Identification Act 


of 1994 was amended by Public Law 106-546 to include the Secretary of Defense in 


accordance with 10 U.S.C. §1565. 


 


3.0 Personnel Security Requirements 


3.1 Access Restricted to CODIS Users 
 


The NDIS participating laboratory shall be responsible for ensuring that only CODIS 


users have access to CODIS. A CODIS user is a government employee who: (1) has login 


access to the CODIS (i.e., state or local) system and is authorized to read, add, modify or 


delete DNA records in CODIS; or (2) is a qualified DNA analyst responsible for 


producing DNA profiles stored in NDIS.  A contract employee (as defined by QAS) 


working as a qualified DNA analyst for an NDIS laboratory shall be processed as a 


CODIS user (and not a CODIS Contract user).  Information Technology (IT) personnel 
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within the laboratory that have login access to CODIS for software maintenance purposes 


shall be considered CODIS IT users and shall satisfy all requirements for a CODIS user 


in accordance with the NDIS Operational Procedures Manual on NDIS Laboratories. 


 


The NDIS participating laboratory is responsible for conducting its own background 


investigation of its employees, in accordance with applicable State or local regulations.  


Additionally, the NDIS participating laboratory shall ensure that it obtains properly 


completed fingerprint cards for each proposed CODIS user and forwards the fingerprint 


cards along with the other required documents to the CODIS Unit in accordance with the 


NDIS Operational Procedures Manual on NDIS Laboratories. 


 


IT personnel not affiliated with the NDIS participating laboratory and requiring access to 


computers with the CODIS software installed shall be permitted such access only under 


the direct and constant supervision of the CODIS Administrator or CODIS user. 


 


3.2 CODIS Server/Terminal Password Requirements 
 


The NDIS participating laboratory shall ensure that each CODIS user has a CODIS user 


account.  The NDIS participating laboratory shall also ensure that all CODIS 


servers/terminals are set to lock the screen after ten minutes of non-use and require the 


CODIS user’s password to unlock the screen.  The NDIS participating laboratory shall 


train its CODIS users to lock their screen or log off before moving to an area in which the 


user can no longer visually observe the CODIS server/terminal. 


 


Each CODIS user shall use his or her individual username and password to login to the 


terminal containing the CODIS software.  CODIS users shall not be permitted to use 


shared user names or passwords (each individual must be assigned their own unique user 


name and password and they must use these credentials each time they authenticate 


themselves to the system).  Modifying CODIS data shall be made accessible only to 


CODIS users.  For terminal/workstations used for the purpose other than executing the 


CODIS software application, computer security policy shall prohibit access to modify 


CODIS data.  Additionally, concurrent logins (logging onto two separate terminals or a 


server and terminal with the same user name and password simultaneously) shall be 


prohibited on computers that run CODIS software applications, provided, however, that a 


CODIS Administrator (for administrative purposes only) shall be permitted to log onto 


multiple computers concurrently if the computer(s) not directly in use is locked and 


requires a password for use. 


 


The NDIS participating laboratory shall ensure that each CODIS user changes his/her 


password to CODIS at least once every six months.  The FBI recommends, for best 


practices, that CODIS passwords be changed once every 90 days.  Passwords should: 


 Contain at least 12 characters 
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 Contain at least three of the following four character groups: 


o English uppercase characters (A through Z) 


o English lowercase characters (a through z) 


o Numeric (0 through 9) 


o Non-alphabetic characters/symbols (e.g., !, @, #, %) 


 Not have been used in the previous 24 passwords 


 Not be changed within one day 


 Not contain the user’s account or full name 


 


 


4.0 Physical Security Requirements 


Physical security is defined as having controlled access to the laboratory.  No wireless 


servers or routers are authorized.   


 


The FBI shall be responsible for ensuring appropriate physical security for NDIS, such as 


restricting access to NDIS to authorized personnel.  The NDIS space shall also be 


reasonably protected from environmental hazards such as fires, floods and/or electrical 


disruptions. 


The NDIS participating laboratory shall be responsible for providing adequate physical 


security for the CODIS servers and terminals against any unauthorized personnel gaining 


access to the computer equipment or to any of the stored data.  In accordance with the 


Quality Assurance Standards for Forensic DNA Testing and DNA Databasing 


Laboratories, all exterior entrance/exit points require security control.  The distribution 


of all keys, combinations, etc., shall be documented and limited to the personnel 


designated by laboratory management.  


The CODIS server shall be physically located in a criminal justice agency.  Locating a 


CODIS server in a common “data center” may be permitted as long as the data center is 


located within the criminal justice agency and has physical security.  Only authorized 


personnel shall have physical access to CODIS servers and terminals.  For purposes of 


this Procedure, authorized personnel shall include CODIS users in addition to other 


personnel approved by the NDIS participating laboratory.  In accordance with Section 


3.1, only CODIS users shall have access to the CODIS software.  Maintaining the CODIS 


server and/or terminal in a separate room of the laboratory or in another locked space or 


cabinet is not required provided that access to the CODIS server and/or terminal is 


controlled in accordance with the requirements of this Procedure. 


 


The NDIS participating laboratory shall ensure that third party contractors for DNA 


sample collection and analysis, if any, have adequate physical security measures in place 


to protect against unauthorized personnel gaining access to DNA samples or any DNA 
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data.  


 


5.0 CODIS Computer Software Security Responsibilities 


The FBI shall provide the NDIS participating laboratory with a listing of computer 


hardware and software requirements.  The NDIS participating laboratory shall be 


responsible for ensuring that all Commercial Off the Shelf (COTS) software loaded on a 


CODIS server or terminal is appropriately maintained.  The NDIS participating 


laboratory shall also be responsible for ensuring that all security related COTS software 


upgrades/patches/fixes are applied in a timely manner.  


 


The NDIS participating laboratory shall be responsible for ensuring that anti-virus 


software is installed on any computer/network containing the CODIS software.  The 


NDIS participating laboratory shall be responsible for updating the antivirus software 


definitions on at least a monthly basis. 


 


5.1 Approved CODIS Software Enhancements 
 


From time to time, the FBI will make available, via the secure CODIS Intranet site, 


enhancements to the CODIS software for installation by the NDIS participating 


laboratory.  The CODIS software enhancements shall be downloaded to each CODIS 


computer from the CODIS secure Intranet site and installed by the NDIS participating 


laboratory in accordance with instructions provided by the FBI.  Alternatively, the 


CODIS software enhancements may be downloaded to a security scanned portable media 


and loaded onto each CODIS terminal either directly or via a network. 


 


CODIS software enhancements will be tested to ensure that they operate correctly in a 


CODIS environment.  CODIS software enhancements will not be tested to ensure 


compatibility with any other software programs that may have been installed by an NDIS 


participating laboratory, such as a laboratory information management system or sample 


inventory system.    


 


5.2 Approved Commercial Off the Shelf (COTS) Software Updates 
 


From time to time, the FBI will also make available, via the secure CODIS Intranet site, 


software updates for COTS software programs (such as virus protection software) that 


have been tested for operability with the CODIS software.  These software updates will 


be tested to ensure that they will not affect the CODIS software or the security of the 


CODIS software.  These COTS software updates will not be tested to ensure 


compatibility with any other software programs that may have been installed by an NDIS 


participating laboratory, such as a laboratory information management system or sample 


inventory system.   
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The approved COTS software updates are provided, as a convenience, for the NDIS 


participating laboratories.  The FBI makes no assurances or guarantees with respect to the 


tested software updates other than their operability with the CODIS software.  Installation 


of the tested software updates is at the discretion of the NDIS participating laboratory and 


is the sole responsibility of the NDIS participating laboratory. 


 


The FBI shall provide installation instructions for the tested COTS software updates.   


 


5.3 CODIS Backups and Contingency Plans 
 
The NDIS participating laboratory shall be responsible for conducting backups of its 


CODIS data on a routine schedule but in no event, less than once per week.  On a routine 


basis, but in no event, less than once per month, the CODIS backup media shall be stored 


at a secure physical location other than the NDIS participating laboratory.  For example, 


acceptable secure physical locations other than the NDIS participating laboratory include 


another NDIS participating laboratory, another building within the NDIS laboratory’s 


organization or agency that is subject to the same security requirements, or a bank (safety 


deposit box). 


 


Electronic media on which CODIS data (i.e. backups) is stored shall be maintained in a 


lockable container. 


 


The FBI recommends that each NDIS participating laboratory have a documented 


contingency or disaster plan for the operation of CODIS in the event of an emergency 


and/or catastrophic loss.  The documented contingency or disaster plan for CODIS 


operations may be included in, or part of, the laboratory’s contingency or disaster plan.    


 


6.0 Computer Network Security Requirements 


 


The CODIS software shall be installed on a computer that does not access the Internet 


unless prior written approval for the use of a firewall has been obtained from the FBI.  In 


the event that the CODIS software is installed on a computer that does access the 


Internet, the NDIS participating laboratory shall be responsible for installing a firewall 


solution appropriate for ensuring the security of the CODIS software and system.  The 


determination of an appropriate firewall solution shall be at the sole discretion and 


subject to the approval of the FBI.   


 


Any NDIS participating laboratory seeking to install CODIS on a computer that will 


access the Internet shall notify the FBI at least 30 days in advance of any planned 


installation for approval and use of an appropriate firewall.   
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FBI Laboratory Approved:  January 13, 2014 


 


LAW ENFORCEMENT SENSITIVE  
This information is the property of the Federal Bureau of Investigation (FBI) and may be distributed to federal, 
   state, tribal, or local government law enforcement officials with a need-to-know as determined by the FBI. 


Further distribution without FBI authorization is prohibited. 
Precautions should be taken to ensure this information is stored and/or destroyed in a manner that  


precludes unauthorized access. 


 


 


Additionally, an NDIS participating laboratory shall notify the FBI at least 30 days in 


advance of any changes to an approved firewall and/or its configuration.  The NDIS 


participating laboratory shall be responsible for the maintenance of an FBI approved 


firewall. 


 


An NDIS participating laboratory that chooses to virtualize their CODIS environment 


where the virtual image shares resources with other systems and users outside of CODIS 


shall, prior to implementation of any such plans, submit the proposed configurations for 


review and approval by the FBI. 


 


7.0 Secure Communications - Criminal Justice Information Services 
Wide Area Network (CJIS WAN)  


To participate in and access NDIS, the NDIS participating laboratory shall ensure secure 


transmission of NDIS data from local to State indexes and State to national indexes.  The 


FBI has determined that the Criminal Justice Information Services Wide Area Network 


(CJIS WAN) is the appropriate method to ensure secure communications to access NDIS 


and reserves the right to revise that determination as necessary. 


 


7.1   FBI Responsibilities 
 


The FBI is responsible for tracking CODIS and NDIS participating laboratories requiring 


CJIS WAN connectivity in order to participate in NDIS.   


 


The FBI is responsible for the installation and maintenance of the CJIS WAN router as 


well as any necessary upgrades to the router.   


 


7.2 NDIS Participating Laboratory Responsibilities 


NDIS participating laboratories are responsible for responding to requests for contact and 


other information by the FBI and identifying a secure space in a criminal justice agency 


accessible only to authorized laboratory personnel for the CJIS WAN router in order to 


ensure a timely CJIS WAN installation. 


 


NDIS participating laboratories shall not modify, add, tamper with, or reconfigure the 


CJIS WAN router. 
 


Additionally, an NDIS participating laboratory with an existing CJIS WAN connection 


shall notify the CODIS Unit in writing at least six (6) months in advance of any move to 


a new location to ensure continued connectivity to the National Index.   
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FBI Laboratory Approved:  January 13, 2014 


 


LAW ENFORCEMENT SENSITIVE  
This information is the property of the Federal Bureau of Investigation (FBI) and may be distributed to federal, 
   state, tribal, or local government law enforcement officials with a need-to-know as determined by the FBI. 


Further distribution without FBI authorization is prohibited. 
Precautions should be taken to ensure this information is stored and/or destroyed in a manner that  


precludes unauthorized access. 


 


An NDIS participating laboratory that has a CJIS WAN connection and is being closed or 


shut down shall notify the CODIS Unit in writing as soon as possible or at least thirty 


(30) days in advance of the closure, whichever is earlier. 
 


The FBI recommends that NDIS participating laboratories obtain a firewall between their 


own laboratory network and the CJIS WAN/CODIS network as an additional security 


precaution.  NDIS participating laboratories may contact the CODIS Help Desk or FBI 


Program Office concerning recommendations for such a firewall. 


 


It is recommended that NDIS participating laboratories maintain good audit records of 


user and system activities in CODIS.  For example, an NDIS participating laboratory 


could capture event logs (such as security, system and application logs) into a file for 


consolidation and review. 


 


  


7.3  CJIS WAN Installation  


When the CODIS Unit is advised that an existing CJIS WAN router needs to be relocated 


or a CJIS WAN router needs to be installed, the CODIS Unit forwards such information 


to the Criminal Justice Information Services (CJIS) Division of the FBI.  Representatives 


of the CJIS Division will contact an NDIS participating laboratory directly concerning 


the CJIS WAN installation.   


 


Components of the CJIS WAN include a rack and an encrypted router.  An NDIS 


participating laboratory seeking CJIS WAN connectivity must identify a secure space 


within the criminal justice agency accessible only to authorized laboratory personnel.  


CJIS Division personnel may make a laboratory site visit to determine the physical 


location of the router and consult with the technical point of contact.   


 


CJIS Division or other designated personnel will schedule the installation of the CJIS 


WAN router directly with the NDIS participating laboratory.  Issues relating to the CJIS 


WAN installation should be directed to the CJIS Division point of contact.  Once the 


installation is completed, the designated representative of the CODIS contractor will 


contact the NDIS participating laboratory to configure the laboratory’s TCP/IP addresses 


and test the connectivity. 


 


Once connectivity has been established, any issues relating to the CJIS WAN should be 


directed to the CODIS Program Manager.  An NDIS participating laboratory should not 


attempt to correct connectivity issues/problems without consulting with the CODIS 


Program Manager who will consult with the CJIS Division.   


 


 






Summary Table

		OKLAHOMA STATE BUREAU OF INVESTIGATION

		 Offender Sample Analysis Summary Table



										    Plate #    



		Well		Sample		Type		.cmf 		Re-Analysis				Well		Sample		Type		.cmf		Re-Analysis

				Name						Plate						Name						Plate



		A1												A7

		B1												B7

		C1												C7

		D1												D7

		E1												E7

		F1		LADDER-1										F7

		G1		NC-1										G7

		H1		PC-1										H7

		A2												A8

		B2												B8

		C2												C8

		D2												D8

		E2												E8

		F2												F8

		G2												G8

		H2												H8

		A3												A9

		B3												B9

		C3												C9

		D3												D9

		E3												E9

		F3												F9

		G3												G9

		H3												H9

		A4												A10

		B4												B10

		C4												C10

		D4												D10

		E4												E10

		F4												F10

		G4												G10

		H4												H10

		A5												A11

		B5												B11

		C5												C11

		D5												D11

		E5												E11

		F5												F11

		G5												G11

		H5												H11

		A6												A12

		B6												B12

		C6												C12

		D6												D12

		E6												E12

		F6												F12		PC-2

		G6												G12		NC-2

		H6												H12		LADDER-2
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Re-Analysis Worksheet

		OKLAHOMA STATE BUREAU OF INVESTIGATION

		Offender Sample Re-Analysis Worksheet



						Plate Name:		    Plate #    		0





		Sample Name		Well		Type of Re-Analysis				Sample Name		Well		Type of Re-Analysis

		0		A1						0		A7

		0		B1						0		B7

		0		C1						0		C7

		0		D1						0		D7

		0		E1						0		E7

		LADDER-1		F1						0		F7

		NC-1		G1						0		G7

		PC-1		H1						0		H7

		0		A2						0		A8

		0		B2						0		B8

		0		C2						0		C8

		0		D2						0		D8

		0		E2						0		E8

		0		F2						0		F8

		0		G2						0		G8

		0		H2						0		H8

		0		A3						0		A9

		0		B3						0		B9

		0		C3						0		C9

		0		D3						0		D9

		0		E3						0		E9

		0		F3						0		F9

		0		G3						0		G9

		0		H3						0		H9

		0		A4						0		A10

		0		B4						0		B10

		0		C4						0		C10

		0		D4						0		D10

		0		E4						0		E10

		0		F4						0		F10

		0		G4						0		G10

		0		H4						0		H10

		0		A5						0		A11

		0		B5						0		B11

		0		C5						0		C11

		0		D5						0		D11

		0		E5						0		E11

		0		F5						0		F11

		0		G5						0		G11

		0		H5						0		H11

		0		A6						0		A12

		0		B6						0		B12

		0		C6						0		C12

		0		D6						0		D12

		0		E6						0		E12

		0		F6						PC-2		F12

		0		G6						NC-2		G12

		0		H6						LADDER-2		H12

		CODIS Unit Policy Manual                                                     ΑΩ                              Revision #7, effective: November 1, 2015





Sample Set-Up 3500

		OKLAHOMA STATE BUREAU OF INVESTIGATION

		Offender Sample Analysis Set-Up Worksheet





								Plate #    				0





				1		2		3		4		5		6		7		8		9		10		11		12

		A		0		0		0		0		0		0		0		0		0		0		0		0

		B		0		0		0		0		0		0		0		0		0		0		0		0

		C		0		0		0		0		0		0		0		0		0		0		0		0

		D		0		0		0		0		0		0		0		0		0		0		0		0

		E		0		0		0		0		0		0		0		0		0		0		0		0

		F		LADDER-1		0		0		0		0		0		0		0		0		0		0		PC-2

		G		NC-1		0		0		0		0		0		0		0		0		0		0		NC-2

		H		PC-1		0		0		0		0		0		0		0		0		0		0		LADDER-2
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Lot Numbers

		OKLAHOMA STATE BUREAU OF INVESTIGATION

		Offender Sample Analysis Lot Numbers Form

						      Plate #    						0

				Reagent								Lot #				Expiration

				PowerPlex™ Fusion Kit

				PunchSolution™

				AmpSolution™

				Deionized Formamide

				3500xL POP-4 Polymer

				3500xL Anode Buffer

				3500xL Cathode Buffer







				Amplification Method:						Half Reaction				 

										Half Reaction - Last Try 				 



		Biomek 3000 #                                    								Thermal cycler #



		Genetic Analyzer #								GMID-X Run Folder(s)    





				Action								Analyst				Date

				Sample Punched

				Samples Amplified

				Samples Set Up for Genetic Analysis
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Tech Notes 1

		OKLAHOMA STATE BUREAU OF INVESTIGATION

		Offender Sample Analysis Technical Notes



						Plate #    				0



		Note:





		Sample		Source/Well		Comments								Action Requested

		Name

		0		A1

		0		B1

		0		C1

		0		D1

		0		E1

		LADDER-1		F1

		NC-1		G1

		PC-1		H1

		0		A2

		0		B2

		0		C2

		0		D2

		0		E2

		0		F2

		0		G2

		0		H2

		0		A3

		0		B3

		0		C3

		0		D3

		0		E3

		0		F3

		0		G3

		0		H3

		0		A4

		0		B4

		0		C4

		0		D4

		0		E4

		0		F4

		0		G4

		0		H4
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Tech Notes 2

		OKLAHOMA STATE BUREAU OF INVESTIGATION

		Offender Sample Analysis Technical Notes



						Plate #    				0



		Note:





		Sample		Source/Well		Comments								Action Requested

		Name

		0		A5

		0		B5

		0		C5

		0		D5

		0		E5

		0		F5

		0		G5

		0		H5

		0		A6

		0		B6

		0		C6

		0		D6

		0		E6

		0		F6

		0		G6

		0		H6

		0		A7

		0		B7

		0		C7

		0		D7

		0		E7

		0		F7

		0		G7

		0		H7

		0		A8

		0		B8

		0		C8

		0		D8

		0		E8

		0		F8

		0		G8

		0		H8
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Tech Notes 3

		OKLAHOMA STATE BUREAU OF INVESTIGATION

		Offender Sample Analysis Technical Notes



						Plate #    				0



		Note:





		Sample		Source/Well		Comments								Action Requested

		Name

		0		A9

		0		B9

		0		C9

		0		D9

		0		E9

		0		F9

		0		G9

		0		H9

		0		A10

		0		B10

		0		C10

		0		D10

		0		E10

		0		F10

		0		G10

		0		H10

		0		A11

		0		B11

		0		C11

		0		D11

		0		E11

		0		F11

		0		G11

		0		H11

		0		A12

		0		B12

		0		C12

		0		D12

		0		E12

		PC-2		F12

		NC-2		G12

		LADDER-2		H12
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TR (Samples)

		Oklahoma State Bureau of Investigation

		Offender Sample Analysis Technical Review Form





		   Analyst:           										Plate # 		0				Date Submitted for TR:





		YES				N/A



										The tests performed conform to OSBI approved CODIS technical procedures



										Internal lane standards have been evaluated and contain the expected results



										Allelic ladders have been evaluated and only acceptable ladders were used for GMID-X analysis



										Appropriate controls have been included and evaluated, and contain the expected results



										Heterozygote peak height ratios are greater than 50% unless otherwise approved



										All peaks greater than 75 RFU are labeled appropriately



										All 'explainable' peak labels (-A, stutter, pull-up, spikes) are documented, approved, and deleted 



										Off ladder alleles have been evaluated according to policy



										All unacceptable samples are documented for re-injection or re-amplification



										All CODIS specimen categories have been correctly assigned.



										All appropriate analysis worksheets are present, accurately completed, and support the results



										All reagents used for analysis were evaluated, acceptable, and within their expiration dates



										All deviations are approved with associated documentation present



										GMID-X projects are present for both unedited and reported data (if applicable)



										A *.cmf file(s) has been generated and contains all appropriate samples



										Applicable files have been archived as indicated in policy



										All failed samples have been documented in the LIMS system and a new sample has been requested



										A non-conforming work report has been submitted in accordance with CSD QP13 (as needed)



										Any discrepancies found during technical review have been documented and resolved



		    Number of samples to be imported into CODIS:        _________________________   (to be completed by Technical Reviewer) 



		    Technical Reviewer (sign and date)  ________________________________________________________________________________



		    *.cmf file(s) entered into CODIS (sign and date) ______________________________________________________________________



		     *.txt file(s) entered into LIMS (sign and date) ________________________________________________________________________
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Reviewer Comments

		Observations Made During Technical Review

								Plate #				0

		Reviewer's Name:												Date Original Review Performed:





































































































































































































































































































































template

		3500 Plate Layout File Version 1.0



		Plate Name		Application Type		Capillary Length (cm)		Polymer		Number of Wells		Owner Name		Barcode Number		Comments

		0		HID		36		POP4		96		CODIS



		Well		Sample Name		Assay		Results Group		File Name Convention		Sample Type		User Defined Field 1		User Defined Field 2		User Defined Field 3		User Defined Field 4		User Defined Field 5		Comments

		A01		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		B01		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		C01		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		D01		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		E01		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		F01		LADDER-1		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Allelic Ladder

		G01		NC-1		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Negative Control

		H01		PC-1		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Positive Control

		A02		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		B02		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		C02		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		D02		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		E02		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		F02		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		G02		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		H02		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		A03		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		B03		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		C03		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		D03		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		E03		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		F03		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		G03		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		H03		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		A04		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		B04		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		C04		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		D04		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		E04		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		F04		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		G04		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		H04		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		A05		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		B05		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		C05		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		D05		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		E05		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		F05		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		G05		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		H05		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		A06		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		B06		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		C06		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		D06		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		E06		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		F06		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		G06		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		H06		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		A07		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		B07		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		C07		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		D07		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		E07		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		F07		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		G07		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		H07		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		A08		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		B08		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		C08		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		D08		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		E08		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		F08		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		G08		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		H08		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		A09		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		B09		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		C09		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		D09		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		E09		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		F09		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		G09		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		H09		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		A10		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		B10		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		C10		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		D10		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		E10		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		F10		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		G10		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		H10		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		A11		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		B11		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		C11		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		D11		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		E11		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		F11		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		G11		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		H11		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		A12		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		B12		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		C12		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		D12		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		E12		0		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Sample

		F12		PC-2		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Positive Control

		G12		NC-2		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Negative Control

		H12		LADDER-2		PPFusion 18sec and 24sec		OSBI		PPFusion Validation		Allelic Ladder
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All technical literature is available at: www.promega.com/protocols/ 
Visit the web site to verify that you are using the most current version of this Technical Manual. 


E-mail Promega Technical Services if you have questions on use of this system: genetic@promega.com
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1. Description


STR (short tandem repeat) loci consist of short, repetitive sequence elements 3–7 base pairs in length (1–4). These 
repeats are well distributed throughout the human genome and are a rich source of highly polymorphic markers, which 
may be detected using the polymerase chain reaction (5–9). Alleles of STR loci are diff erentiated by the number of 
copies of the repeat sequence contained within the amplifi ed region and are distinguished from one another using 
fl uorescence detection following electrophoretic separation.


The PowerPlex® Fusion System(a–g) is a 24-locus multiplex for human identifi cation applications including forensic 
analysis, relationship testing and research use. This fi ve-color system allows co-amplifi cation and fl uorescent detection 
of the 13 core CODIS (US) loci (CSF1PO, FGA, TH01, TPOX, vWA, D3S1358, D5S818, D7S820, D8S1179, D13S317, 
D16S539, D18S51 and D21S11), the 12 core European Standard Set loci (TH01, vWA, FGA, D21S11, D3S1358, 
D8S1179, D18S51, D10S1248, D22S1045, D2S441, D1S1656 and D12S391) and Amelogenin for gender determination. 
In addition, the male-specifi c DYS391 locus is included to identify null Y allele results for Amelogenin. The Penta D 
and Penta E loci are included to increase discrimination and allow searching of databases that include profi les with 
these Penta loci. Finally, the D2S1338 and D19S433 loci, which are popular loci included in a number of databases, 
were incorporated to further increase the power of discrimination. This extended panel of STR markers is intended to 
satisfy both CODIS and ESS recommendations.


The PowerPlex® Fusion System is compatible with the ABI PRISM® 3100 and 3100-Avant Genetic Analyzers and 
Applied Biosystems® 3130, 3130xl, 3500 and 3500xL Genetic Analyzers. Amplifi cation and detection instrumentation 
may vary. You may need to optimize protocols including amount of template DNA, cycle number, injection conditions 
and loading volume for your laboratory instrumentation. In-house validation should be performed. We have tested the 
PowerPlex® Fusion System with Data Collection Software, Versions 2.0 and 3.0, and GeneMapper® ID-X Software, 
Versions 1.2, and 3.2. Other software versions may be available for use; however, the options available in other 
versions may diff er slightly from the options listed in this Technical Manual.
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The PowerPlex® Fusion System provides all materials necessary to amplify STR regions of human genomic DNA, 
including a hot-start thermostable DNA polymerase, which is a component of the PowerPlex® Fusion 5X Master Mix. 
This manual contains protocols for use of the PowerPlex® Fusion System with the GeneAmp® PCR System 9700 
thermal cycler and protocols to separate amplifi ed products and detect separated material (Figure 1). A protocol to 
operate the fl uorescence-detection instrument should be obtained from the instrument manufacturer.


Information about other Promega fl uorescent STR systems is available upon request from Promega or online at: 
www.promega.com


F


Amplifi cation Setup


Instrument Setup and Sample Preparation


Thermal Cycling


Section 4.


Section 4.


Section 5.


GeneAmp® PCR System 9700


Data Analysis


Section 6.


Applied Biosystems® 3500 or 3500xL Genetic Analyzer
Section 5.A


GeneMapper® ID-X Software, Version 1.2


ABI PRISM® 3100 or 3100-Avant Genetic 
Analyzer with Data Collection Software, 
Version 2.0
Section 5.B


GeneMapper® ID Software, Version 3.2


Applied Biosystems® 3130 or 3130xl 
Genetic Analyzer with Data Collection 
Software, Version 3.0
Section 5.B


igure 1. An overview of the PowerPlex® Fusion System protocol.


2. Product Components and Storage Conditions


P R O D U C T  S I Z E  C AT. #


PowerPlex® Fusion System 200 reac  ons DC2402


Not For Medical Diagnostic Use. This system contains suffi  cient reagents for 200 reactions of 25µl each. 
Includes:


Pre-amplifi cation Components Box
• 1ml PowerPlex® Fusion 5X Master Mix
• 1ml PowerPlex® Fusion 5X Primer Pair Mix
• 25µl 2800M Control DNA, 10ng/µl
• 5 ×1,250µl Water, Amplifi cation Grade
Post-amplifi cation Components Box
• 100µl PowerPlex® Fusion Allelic Ladder Mix
• 2 × 300µl CC5 Internal Lane Standard 500
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2. Product Components and Storage Conditions (continued)


P R O D U C T  S I Z E  C AT. #


PowerPlex® Fusion System 800 reac  ons DC2408


Not For Medical Diagnostic Use. This system contains suffi  cient reagents for 800 reactions of 25µl each. 
Includes:


Pre-amplifi cation Components Box
• 4 × 1ml PowerPlex® Fusion 5X Master Mix
• 4 × 1ml PowerPlex® Fusion 5X Primer Pair Mix
• 25µl 2800M Control DNA, 10ng/µl
• 10 × 1,250µl Water, Amplifi cation Grade


Post-amplifi cation Components Box
• 4 × 100µl PowerPlex® Fusion Allelic Ladder Mix
• 8 × 300µl CC5 Internal Lane Standard 500


The PowerPlex® Fusion Allelic Ladder Mix is provided in a separate, sealed bag for shipping. This component should 
be moved to the post-amplifi cation box after opening. The Water, Amplifi cation Grade, is provided in a separate, sealed 
bag for shipping. Store this component with the pre-amplifi cation components after opening.


Storage Conditions: For long-term storage, store all components except the 2800M Control DNA at –30°C to –10°C 
in a nonfrost-free freezer. Store the 2800M Control DNA at 2–10°C. For daily use, the PowerPlex® Fusion System 
components can be stored for up to 1 month at 2–10°C. The PowerPlex® Fusion 5X Primer Pair Mix, PowerPlex® 
Fusion Allelic Ladder Mix and CC5 Internal Lane Standard 500 (CC5 ILS 500) are light-sensitive and must be stored in 
the dark. We strongly recommend that pre-amplifi cation and post-amplifi cation reagents be stored and used separately 
with diff erent pipettes, tube racks, etc.


Available Separately


P R O D U C T  S I Z E  C AT. #


PunchSolu  on™ Kit 100 preps DC9271


SwabSolu  on™ Kit 100 preps DC8271


The PunchSolution™ Kit is required to process nonFTA punches prior to direct amplifi cation. The SwabSolution™ Kit 
is required to process swabs prior to direct amplifi cation.


The proper panels, bins and stutter text fi les and size standard .xml fi le for use with GeneMapper® ID and ID-X software 
can be downloaded at: www.promega.com/resources/tools/genemapper-id-software-panels-and-bin-sets/


Matrix standards are required for initial setup of the color separation matrix. The matrix standards are provided 
separately and are available for ABI PRISM® 3100 and 3100-Avant Genetic Analyzers and Applied Biosystems® 3130, 
3130xl, 3500 and 3500xL Genetic Analyzers (PowerPlex® 5-Dye Matrix Standards, 3100/3130, Cat.# DG4700).


!
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3. Before You Begin


3.A. Precautions


The application of PCR-based typing for forensic or paternity casework requires validation studies and quality-control 
measures that are not contained in this manual (10,11). Guidelines for the validation process are published in the 
Internal Validation of STR Systems Reference Manual (12).


The quality of purifi ed DNA or direct-amplifi cation samples, small changes in buff ers, ionic strength, primer concentra-
tions, reaction volume, choice of thermal cycler and thermal cycling conditions can aff ect PCR success. We suggest 
strict adherence to recommended procedures for amplifi cation and fl uorescence detection. Additional research and 
validation are required if any modifi cations to the recommended protocols are made.


PCR-based STR analysis is subject to contamination by very small amounts of human DNA. Extreme care should be taken 
to avoid cross-contamination when preparing template DNA, handling primer pairs, assembling amplifi cation reactions 
and analyzing amplifi cation products. Reagents and materials used prior to amplifi cation (PowerPlex® Fusion 5X 
Master Mix, PowerPlex® Fusion 5X Primer Pair Mix, 2800M Control DNA and Water, Amplifi cation Grade) are 
provided in a separate box and should be stored separately from those used following amplifi cation (PowerPlex® 
Fusion Allelic Ladder Mix and CC5 Internal Lane Standard 500). Always include a negative control reaction (i.e., no 
template) to detect reagent contamination. We highly recommend the use of gloves and aerosol-resistant pipette tips.


Some reagents used in the analysis of STR products are potentially hazardous and should be handled accordingly. 
Formamide is an irritant and a teratogen; avoid inhalation and contact with skin. Read the warning label, and take 
appropriate precautions when handling this substance. Always wear gloves and safety glasses when working with 
formamide.


3.B. Spectral Calibration


Proper spectral calibration is critical to evaluate multicolor systems with the ABI PRISM® 3100 and 3100-Avant 
Genetic Analyzers and Applied Biosystems® 3130, 3130xl, 3500 and 3500xL Genetic Analyzers. A matrix must be 
generated for each individual instrument.


For protocols and additional information about spectral calibration on these instruments, see the PowerPlex® 5-Dye 
Matrix Standards, 3100/3130, Technical Bulletin #TBD024. This manual is available online at: 
www.promega.com/protocols/
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4. Protocols for DNA Amplifi cation Using the PowerPlex® Fusion System


The PowerPlex® Fusion System was developed for amplifi cation of extracted DNA and direct-amplifi cation samples. 
Slight protocol variations are recommended for optimal performance with each template source. Protocols for 
amplifi cation using extracted DNA (Section 4.A), FTA® and nonFTA storage card punches (Section 4.B) and swabs 
(Section 4.C) are included in the following amplifi cation sections.


The PowerPlex® Fusion System is optimized for the GeneAmp® PCR System 9700 thermal cycler with a silver-plated or 
gold-plated sample block.


The use of gloves and aerosol-resistant pipette tips is highly recommended to prevent cross-contamination. Keep all 
pre-amplifi cation and post-amplifi cation reagents in separate rooms. Prepare amplifi cation reactions in a room 
dedicated for reaction setup. Use equipment and supplies dedicated for amplifi cation setup.


Meticulous care must be taken to ensure successful amplifi cation. A guide to amplifi cation troubleshooting is provided 
in Section 7.


The concentration of 2800M Control DNA was determined by measuring absorbance at 260nm. Quantifi cation of this 
control DNA by other methods, such as qPCR, may result in a diff erent value. Prepare a fresh DNA dilution for each set 
of amplifi cations. Do not store diluted DNA (e.g., 0.25ng/μl or less).


4.A. Amplifi cation of Extracted DNA


Materials to Be Supplied by the User
• GeneAmp® PCR System 9700 with a gold-plated or silver-plated sample block (Applied Biosystems)
• centrifuge compatible with a 96-well plate or reaction tubes
• MicroAmp® optical 96-well reaction plate or 0.2ml MicroAmp® reaction tubes (Applied Biosystems)
• aerosol-resistant pipette tips


We routinely amplify 0.25–0.5ng of template DNA in a 25µl reaction volume using the protocol detailed below.


Amplifi cation Setup


1. Thaw the PowerPlex® Fusion 5X Master Mix, PowerPlex® Fusion 5X Primer Pair Mix and Water, Amplifi cation 
Grade, completely.


 Note: Centrifuge tubes briefl y to bring contents to the bottom, and then vortex reagents for 15 seconds before 
each use. Do not centrifuge the 5X Primer Pair Mix or 5X Master Mix after vortexing, as this may cause the 
reagents to be concentrated at the bottom of the tube.


2. Determine the number of reactions to be set up. This should include positive and negative control reactions. Add 
1 or 2 reactions to this number to compensate for pipetting error. While this approach does consume a small 
amount of each reagent, it ensures that you will have enough PCR amplifi cation mix for all samples. It also 
ensures that each reaction contains the same PCR amplifi cation mix.


3. Use a clean MicroAmp® plate for reaction assembly, and label appropriately. Alternatively, determine the number 
of clean, 0.2ml reaction tubes required, and label appropriately.


!
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4. Add the fi nal volume of each reagent listed in Table 1 to a sterile tube.


Table 1. PCR Amplifi cation Mix for Amplifi cation of Extracted DNA.


PCR Amplifi cation Mix Component1


Volume 
Per Reaction


×
Number of 
Reactions


=
Final 


Volume


Water, Amplifi cation Grade
to a fi nal volume 


of 25.0µl × =


PowerPlex® Fusion 5X Master Mix 5.0µl × =


PowerPlex® Fusion 5X Primer Pair Mix 5.0µl × =


template DNA (0.25–0.5ng)2,3,4 up to 15µl


total reaction volume 25µl
1Add Water, Amplifi cation Grade, to the tube fi rst, then add PowerPlex® Fusion 5X Master Mix and Power-
Plex® Fusion 5X Primer Pair Mix. The template DNA will be added at Step 6.
2Store DNA templates in TE–4 buff er (10mM Tris-HCl [pH 8.0], 0.1mM EDTA) or TE–4 buff er with 20µg/ml 
glycogen. If the DNA template is stored in TE buff er that is not pH 8.0 or contains a higher EDTA concentration, 
the volume of DNA added should not exceed 20% of the fi nal reaction volume. PCR amplifi cation effi  ciency and 
quality can be greatly altered by changes in pH (due to added Tris-HCl), available magnesium concentration 
(due to chelation by EDTA) or other PCR inhibitors, which may be present at low concentrations depending on 
the source of the template DNA and the extraction procedure used.
3Apparent DNA concentrations can diff er, depending on the DNA quantifi cation method used (13). The 
amount of DNA template recommended here is based on DNA concentrations determined by measuring 
absorbance at 260nm. We strongly recommend that you perform experiments to determine the optimal DNA 
amount based on your DNA quantifi cation method.
4The PowerPlex® Fusion System was optimized and balanced for 0.25–0.5ng of DNA template. The amount of 
DNA template used in your laboratory should be based on the results of your internal validation and may be 
diff erent.


5. Vortex the PCR amplifi cation mix for 5–10 seconds, and then pipet PCR amplifi cation mix into each reaction well.


 Failure to vortex the PCR amplifi cation mix suffi  ciently can result in poor amplifi cation or locus-to-locus imbalance.


6. Add template DNA for each sample to the respective well containing PCR amplifi cation mix.


 Note: The PowerPlex® Fusion System was optimized and balanced using 0.25–0.5ng of DNA template. The 
amount of DNA template used in your laboratory should be based on the results of your internal validation and 
may be diff erent.


7. For the positive amplifi cation control, vortex the tube of 2800M Control DNA, and then dilute an aliquot to 
0.5ng in the desired template DNA volume. Add 0.5ng of diluted DNA to a reaction well containing PCR 
amplifi cation mix.


8. For the negative amplifi cation control, pipet Water, Amplifi cation Grade, or TE–4 buff er instead of template DNA 
into a reaction well containing PCR amplifi cation mix.


9. Seal or cap the plate, or close the tubes. Optional: Briefl y centrifuge the plate to bring contents to the bottom of 
the wells and remove any air bubbles.


!
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4.A. Amplifi cation of Extracted DNA (continued)


Thermal Cycling


Amplifi cation and detection instrumentation may vary. You may need to optimize protocols including the amount of 
template DNA, cycle number, injection conditions and loading volume for your laboratory instrumentation. Testing at 
Promega shows that 30 cycles works well for 0.5ng of purifi ed DNA template.


1. Place the MicroAmp® plate or reaction tubes in the thermal cycler.


2. Select and run the recommended protocol, which is provided below and in Figure 2. Be sure to select Max Mode 
as the ramp speed. This requires a silver-plated or gold-plated sample block. The ramp speed is set after the 
thermal cycling run is started. When the Select Method Options screen appears, select “Max” for the ramp speed 
and enter the reaction volume. The total cycling time is approximately 1.5 hours.


Thermal Cycling Protocol


96°C for 1 minute, then:


94°C for 10 seconds
59°C for 1 minute
72°C for 30 seconds
for 30 cycles, then:


60°C for 10 minutes


4°C soak


11
87


6M
A


94°C96°C
10 seconds1 minute


59°C
1 minute


60°C
10 minutes


72°C
30 seconds


4°C


Optimal cycle number1 cycle 1 cycle Hold


Figure 2. The thermal cycling protocol for the GeneAmp® PCR System 9700.


3. After completion of the thermal cycling protocol, proceed with fragment analysis or store amplifi ed samples at 
–20°C in a light-protected box.


 Note: Long-term storage of amplifi ed samples at 4°C or higher may produce artifacts.
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4.B. Direct Amplifi cation of DNA from Storage Card Punches


Materials to Be Supplied by the User
• GeneAmp® PCR System 9700 with a gold-plated or silver-plated sample block (Applied Biosystems)
• centrifuge compatible with a 96-well plate or reaction tubes
• MicroAmp® optical 96-well reaction plate or 0.2ml MicroAmp® reaction tubes (Applied Biosystems)
• aerosol-resistant pipette tips
• PunchSolution™ Kit (Cat.# DC9271) for nonFTA card punches
• 5X AmpSolution™ Reagent for FTA® card punches (Cat.# DM1231)
• 1.2mm Harris Micro-Punch or equivalent manual punch and cutting mat or automated punch system


This section contains a protocol for direct amplifi cation of DNA from storage card punches using the PowerPlex® 
Fusion System and GeneAmp® PCR System 9700 thermal cycler.


We recommend amplifying one or two 1.2mm punches of a storage card containing a buccal sample or one 1.2mm 
punch of a storage card containing whole blood in a 25µl reaction volume using the protocols detailed below. The 
PowerPlex® Fusion System is optimized for the GeneAmp® PCR System 9700 thermal cycler.


Note: You will need to optimize and validate the number of storage card punches per reaction in your laboratory. See 
the PCR optimization recommendations at the end of the section.


FTA®-based sample types include:
• Buccal cells collected on FTA® cards with Whatman EasiCollect™ or Fitzco Sampact™ devices
• Buccal cells collected with swabs transferred to FTA® or Indicating FTA® cards
• Liquid blood (from collection or storage Vacutainer® tubes or fi nger sticks) spotted onto FTA® cards


NonFTA sample types include:
• Buccal samples on Bode Buccal DNA Collector™ devices
• Blood and buccal samples on nonFTA cards (e.g., S&S 903)


Pretreat nonFTA sample types with the PunchSolution™ Kit (Cat.# DC9271) to lyse nonFTA samples before adding 
the PCR amplifi cation mix. For more information, see the PunchSolution™ Kit Technical Manual #TMD038. Failure 
to pretreat these samples may result in incomplete profi les.


Use a manual punch tool with a 1.2mm tip to manually create sample disks from a storage card. Place tip near the 
center of the sample spot, and with a twisting or pressing action, cut a 1.2mm sample disk. Use the plunger to eject the 
disk into the appropriate well of a reaction plate.


Automated punchers also can be used to create sample disks. Refer to the user’s guide for your instrument for assistance 
with generating 1.2mm disks, technical advice and troubleshooting information.


Note: Static may be problematic when adding a punch to a well. For FTA® card punches, adding PCR amplifi cation 
mix to the well before adding the punch may help alleviate static problems. For nonFTA card punches, adding 
PunchSolution™ Reagent to the well before adding the punch during pretreatment may help alleviate static problems.
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4.B. Direct Amplifi cation of DNA from Storage Card Punches (continued)


Amplifi cation Setup


1. Thaw the PowerPlex® Fusion 5X Master Mix, PowerPlex® Fusion 5X Primer Pair Mix and Water, Amplifi cation 
Grade, completely.


 Note: Centrifuge tubes briefl y to bring contents to the bottom, then vortex reagents for 15 seconds before each 
use. Do not centrifuge the 5X Primer Pair Mix or 5X Master Mix after vortexing, as this may cause the reagents to 
be concentrated at the bottom of the tube.


2. Determine the number of reactions to be set up. This should include positive and negative control reactions. Add 
1 or 2 reactions to this number to compensate for pipetting error. While this approach does consume a small 
amount of each reagent, it ensures that you will have enough PCR amplifi cation mix for all samples. It also 
ensures that each reaction contains the same PCR amplifi cation mix.


3. Use a clean MicroAmp® plate for reaction assembly, and label appropriately. Alternatively, determine the number 
of clean, 0.2ml reaction tubes required, and label appropriately.


4. Add the fi nal volume of each reagent listed in Table 2 to a sterile tube.


Table 2. PCR Amplifi cation Mix for Direct Amplifi cation of DNA from Storage Card Punches.


PCR Amplifi cation Mix Component1


Volume 
Per Reaction


×
Number of 
Reactions


=
Final 


Volume


Water, Amplifi cation Grade 15.0µl × =


PowerPlex® Fusion 5X Master Mix 5.0µl × =


PowerPlex® Fusion 5X Primer Pair Mix 5.0µl × =


total reaction volume 25µl
1Add Water, Amplifi cation Grade, to the tube fi rst, and then add PowerPlex® Fusion 5X Master Mix and 
PowerPlex® Fusion 5X Primer Pair Mix. For FTA® card punches, the template DNA will be added at Step 6.


5. Vortex the PCR amplifi cation mix for 5–10 seconds, and then pipet 25µl of PCR amplifi cation mix into each 
reaction well.


 Failure to vortex the PCR amplifi cation mix suffi  ciently can result in poor amplifi cation or locus-to-locus imbalance.


6. For FTA® storage cards, add one or two 1.2mm punch from a card containing buccal cells or one 1.2mm punch 
from a card containing whole blood to the appropriate wells of the reaction plate. For nonFTA card punches, add 
the PCR amplifi cation mix to the plate containing the PunchSolution™ Reagent-treated punches.


 Note: It also is acceptable to add the FTA® card punch fi rst, then add the PCR amplifi cation mix.


!
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7. For the positive amplifi cation control, vortex the tube of 2800M Control DNA, and then add 1μl (10ng) to a 
reaction well containing 25μl of PCR amplifi cation mix.


 Notes:


 1.  Optimization of the amount of 2800M Control DNA may be required, depending on cycling conditions and 
laboratory preferences.


 2.  Do not include blank storage card punches in the positive control reactions. 


8. Reserve a well containing PCR amplifi cation mix as a negative amplifi cation control.


 Note: An additional negative control with a blank punch may be performed to detect contamination from the 
storage card or punch device.


9. Seal or cap the plate, or close the tubes. Briefl y centrifuge reactions to bring storage card punches to the bottom 
of the wells and remove air bubbles.


Thermal Cycling


Amplifi cation and detection instrumentation may vary. You will need to optimize protocols including the number of 
storage card punches, cycle number (25–28 cycles), injection time and loading volume for your laboratory instrumen-
tation. Testing at Promega shows that 27 cycles works well for a variety of sample types. Buccal samples may require 
more amplifi cation cycles than blood samples. NonFTA card punches may require fewer amplifi cation cycles than FTA® 
punches. Cycle number should be optimized in each laboratory for each sample type.


1. Place the MicroAmp® plate or reaction tubes in the thermal cycler.


2. Select and run the recommended protocol, which is provided below and in Figure 3. Be sure to select Max Mode 
as the ramp speed. This requires a silver-plated or gold-plated sample block. The ramp speed is set after the 
thermal cycling run is started. When the Select Method Options screen appears, select “Max” for the ramp speed 
and enter the reaction volume. The total cycling time is approximately 1.5 hours.


 Note: The fi nal extension for direct amplifi cation was extended to 20 minutes compared to 10 minutes for the 
extracted DNA protocol to allow suffi  cient time for adenylation of large amounts of amplicon.


Thermal Cycling Protocol


96°C for 1 minute, then:


94°C for 10 seconds
59°C for 1 minute
72°C for 30 seconds
for 27 cycles, then:


60°C for 20 minutes


4°C soak
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4.B. Direct Amplifi cation of DNA from Storage Card Punches (continued)


11
87


7M
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94°C96°C
10 seconds1 minute


59°C
1 minute


60°C
20 minutes


72°C
30 seconds


4°C


Optimal cycle number1 cycle 1 cycle Hold


Figure 3. Thermal cycling protocol for the GeneAmp® PCR System 9700.


3. After completion of the thermal cycling protocol, proceed with fragment analysis or store amplifi ed samples at 
–20°C in a light-protected box.


 Note: Long-term storage of amplifi ed samples at 4°C or higher may produce artifacts.


PCR Optimization


Cycle number should be optimized based on the results of an initial experiment to determine the sensitivity with your 
collection method, number of punches, sample types and instrumentation.


1. Choose several samples that represent typical sample types you encounter in the laboratory. Prepare them as you 
would using your normal workfl ow.


2. Depending on your preferred protocol, place one or two 1.2mm storage card punches containing buccal cells or 
one 1.2mm punch of a storage card containing whole blood in each well of a reaction plate. Be sure to pretreat 
nonFTA samples with the PunchSolution™ Kit (Cat.# DC9271).


3. Prepare four identical reaction plates with punches from the same samples.


4. Amplify samples using the thermal cycling protocol provided above, but subject each plate to a diff erent cycle 
number (25–28 cycles).


5. Following amplifi cation, use your laboratory’s validated separation and detection protocols to determine the 
optimal cycle number for the sample type and number of storage card punches.


4.C. Direct Amplifi cation of DNA from Swabs


Materials to Be Supplied by the User
• GeneAmp® PCR System 9700 with a gold-plated or silver-plated sample block (Applied Biosystems)
• centrifuge compatible with a 96-well plate or reaction tubes
• MicroAmp® optical 96-well reaction plate or 0.2ml MicroAmp® reaction tubes (Applied Biosystems)
• aerosol-resistant pipette tips
• SwabSolution™ Kit (Cat.# DC8271)


This section contains a protocol for amplifying DNA from swab extracts using the PowerPlex® Fusion System and 
GeneAmp® PCR System 9700 thermal cycler.
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Pretreat OmniSwab™ (GE Healthcare) or cotton swabs with the SwabSolution™ Kit (Cat.# DC8271) as described in 
the SwabSolution™ Kit Technical Manual #TMD037 to generate a swab extract.


Amplifi cation Setup


1. Thaw the PowerPlex® Fusion 5X Master Mix, PowerPlex® Fusion 5X Primer Pair Mix and Water, Amplifi cation 
Grade, completely.


 Note: Centrifuge tubes briefl y to bring contents to the bottom, then vortex reagents for 15 seconds before each 
use. Do not centrifuge the 5X Primer Pair Mix or 5X Master Mix after vortexing, as this may cause the reagents to 
be concentrated at the bottom of the tube.


2. Determine the number of reactions to be set up. This should include positive and negative control reactions. Add 
1 or 2 reactions to this number to compensate for pipetting error. While this approach does consume a small 
amount of each reagent, it ensures that you will have enough PCR amplifi cation mix for all samples. It also 
ensures that each reaction contains the same PCR amplifi cation mix.


3. Use a clean MicroAmp® plate for reaction assembly, and label appropriately. Alternatively, determine the number 
of clean, 0.2ml reaction tubes required, and label appropriately.


4. Add the fi nal volume of each reagent listed in Table 3 to a sterile tube.


Table 3. PCR Amplifi cation Mix for Direct Amplifi cation of DNA from Swabs.


PCR Amplifi cation Mix Component1


Volume 
Per Reaction


×
Number of 
Reactions


=
Final 


Volume


Water, Amplifi cation Grade 13µl × =


PowerPlex® Fusion 5X Master Mix 5.0µl × =


PowerPlex® Fusion 5X Primer Pair Mix 5.0µl × =


swab extract 2.0µl


total reaction volume 25µl
1Add Water, Amplifi cation Grade, to the tube fi rst, and then add PowerPlex® Fusion 5X Master Mix and 
PowerPlex® Fusion 5X Primer Pair Mix. The swab extract will be added at Step 6.


5. Vortex the PCR amplifi cation mix for 5–10 seconds, then pipet 23µl of PCR amplifi cation mix into each reaction 
well.


 Failure to vortex the PCR amplifi cation mix suffi  ciently can result in poor amplifi cation or locus-to-locus imbalance.


6. Pipet 2.0µl of swab extract for each sample into the appropriate well of the reaction plate.


7. For the positive amplifi cation control, vortex the tube of 2800M Control DNA, and then dilute an aliquot to 
5.0ng/μl. Add 2μl (10ng) to a reaction well containing 23μl of PCR amplifi cation mix.


 Note: Optimization of the amount of 2800M Control DNA may be required, depending on thermal cycling 
conditions and laboratory preferences.


!
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4.C Direct Amplifi cation of DNA from Swabs (continued)


8. For the negative amplifi cation control, pipet 2.0µl of Water, Amplifi cation Grade, or TE–4 buff er instead of swab 
extract into a reaction well containing PCR amplifi cation mix.


 Note: Additional negative controls can be included. Assemble a reaction containing the swab extract prepared from 
a blank swab, or assemble a reaction where the SwabSolution™ Reagent is processed as a blank without a swab.


9. Seal or cap the plate, or close the tubes. Optional: Briefl y centrifuge the plate to bring contents to the bottom of 
the wells and remove any air bubbles.


Thermal Cycling


Amplifi cation and detection instrumentation may vary. You will need to optimize protocols including the amount of 
template DNA, cycle number (25–28 cycles), injection time and loading volume for your laboratory instrumentation. 
Testing at Promega shows that 27 cycles works well for a variety of sample types. Cycle number will need to be 
optimized in each laboratory for each sample type.


1. Place the MicroAmp® plate or reaction tubes in the thermal cycler.


2. Select and run the recommended protocol, which is provided below and in Figure 4. Be sure to select Max Mode 
as the ramp speed. This requires a silver-plated or gold-plated sample block. The ramp speed is set after the 
thermal cycling run is started. When the Select Method Options screen appears, select “Max” for the ramp speed 
and enter the reaction volume. The total cycling time is approximately 1.5 hours.


 Note: The fi nal extension for direct amplifi cation was extended to 20 minutes compared to 10 minutes for the 
extracted DNA protocol to allow suffi  cient time for adenylation of large amounts of amplicon.


Thermal Cycling Protocol


96°C for 1 minute, then:


94°C for 10 seconds
59°C for 1 minute
72°C for 30 seconds
for 27 cycles, then:


60°C for 20 minutes


4°C soak
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60°C
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72°C
30 seconds


4°C


Optimal cycle number1 cycle 1 cycle Hold


Figure 4. Thermal cycling protocol for the GeneAmp® PCR System 9700.
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3. After completion of the thermal cycling protocol, proceed with fragment analysis or store amplifi ed samples at 
–20°C in a light-protected box.


 Note: Long-term storage of amplifi ed samples at 4°C or higher may produce artifacts.


PCR Optimization


Cycle number should be optimized based on the results of an initial experiment to determine the sensitivity with your 
collection method, sample types and instrumentation.


1. Choose several samples that represent typical sample types you encounter in the laboratory. Prepare them as you 
would using your normal workfl ow.


2. Prepare four identical reaction plates with aliquots of the same swab extracts.


3. Amplify samples using the thermal cycling protocol provided above, but subject each plate to a diff erent cycle 
number (25–28 cycles).


4. Following amplifi cation, use your laboratory’s validated separation and detection protocols to determine the 
optimal cycle number for the sample type.


5. Instrument Setup and Sample Preparation


5.A. Detection of Amplifi ed Fragments Using the Applied Biosystems® 3500 or 3500xL Genetic Analyzer


Materials to Be Supplied by the User
• 95°C dry heating block, water bath or thermal cycler
• crushed ice, ice-water bath or a freezer plate block
• centrifuge compatible with 96-well plates
• aerosol-resistant pipette tips
• 3500/3500xL capillary array, 36cm
• plate retainer & base set (standard)
• POP-4® polymer for the Applied Biosystems® 3500 or 3500xL Genetic Analyzer
• anode buff er container
• cathode buff er container
• MicroAmp® optical 96-well plate and septa, or equivalent
• Hi-Di™ formamide (Applied Biosystems Cat.# 4311320)


The quality of formamide is critical. Use Hi-Di™ formamide. Freeze formamide in aliquots at –20°C. Multiple 
freeze-thaw cycles or long-term storage at 4°C may cause breakdown of formamide. Poor-quality formamide may 
contain ions that compete with DNA during injection, which results in lower peak heights and reduced sensitivity. A 
longer injection time may not increase the signal.


Formamide is an irritant and a teratogen; avoid inhalation and contact with skin. Read the warning label, and take 
appropriate precautions when handling this substance. Always wear gloves and safety glasses when working with 
formamide.


!


!







16 Promega Corpora  on · 2800 Woods Hollow Road · Madison, WI  53711-5399 USA · Toll Free in USA 800-356-9526 · 608-274-4330 · Fax 608-277-2516
TMD039 · Revised 3/15 www.promega.com


5.A. Detection of Amplifi ed Fragments Using the Applied Biosystems® 3500 or 3500xL Genetic Analyzer 
(continued)


Sample Preparation


1. At the fi rst use, thaw the CC5 Internal Lane Standard 500 and PowerPlex® Fusion Allelic Ladder Mix completely. 
After the fi rst use, store the reagents at 2–10°C.


 Note: Centrifuge tubes briefl y to bring contents to the bottom, then vortex for 15 seconds before each use. Do 
not centrifuge after vortexing, as this may cause the reagents to be concentrated at the bottom of the tube.


2. Prepare a loading cocktail by combining and mixing CC5 Internal Lane Standard 500 and Hi-Di™ formamide as 
follows:


 [(1.0μl CC5 ILS 500) × (# samples)] + [(10.0μl Hi-Di™ formamide) × (# samples)]


 Note: The volume of internal lane standard used in the loading cocktail can be increased or decreased to adjust 
the intensity of the size standard peaks based on laboratory preferences. Keep the volume of formamide at 10.0μl 
per well, and adjust the volume added to the wells in Step 4 accordingly.


3. Vortex for 10–15 seconds to mix.


4. Pipet 11μl of formamide/internal lane standard mix into each well.


5. Add 1μl of amplifi ed sample (or 1μl of PowerPlex® Fusion Allelic Ladder Mix) to each well. Cover wells with 
appropriate septa.


 Notes:


 1.  Instrument detection limits vary; therefore, injection time or the amount of sample mixed with loading cocktail 
may need to be increased or decreased. To modify the injection time in the run module, select “Instrument 
Protocol” from the Library menu in the data collection software. If peak heights are higher than desired, use 
less DNA template in the amplifi cation reactions or reduce the number of cycles in the amplifi cation program 
to achieve the desired signal intensity. If the injection time is reduced, a decreased peak amplitude threshold 
for the orange channel may be required for proper sizing.


 2.  Use a volume of allelic ladder that results in peak heights that are all consistently above the peak amplitude 
threshold determined as part of your internal validation.


6. Centrifuge plate briefl y to remove air bubbles from the wells.


7. Denature samples at 95°C for 3 minutes, then immediately chill on crushed ice or a freezer plate block or in an 
ice-water bath for 3 minutes. Denature samples just prior to loading the instrument.







Promega Corpora  on · 2800 Woods Hollow Road · Madison, WI  53711-5399 USA · Toll Free in USA 800-356-9526 · 608-274-4330 · Fax 608-277-2516 17
www.promega.com  TMD039 · Revised 3/15


Instrument Preparation


Refer to the Applied Biosystems 3500/3500xL Genetic Analyzer User Guide for the instrument maintenance schedule 
and instructions to install the capillary array, buff ers and polymer pouch and perform a spatial calibration. Samples 
may be analyzed as described in the Applied Biosystems 3500/3500xL Genetic Analyzer User Guide.


1. Open the 3500 Data Collection Software. The Dashboard screen will launch (Figure 5). To ensure that you are 
viewing the most up-to-date information, press the Refresh button. Ensure that the Consumables Information and 
Maintenance Notifi cations are acceptable.


 Set the oven temperature to 60°C, then select “Start Pre-Heat”. When the Oven Temperature and Detection Cell 
Temperature turn green, you may proceed with the fi rst injection.


92
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Figure 5. The Dashboard.
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5.A. Detection of Amplifi ed Fragments Using the Applied Biosystems® 3500 or 3500xL Genetic Analyzer 
(continued)


2. Prior to the fi rst analysis using the PowerPlex® Fusion System, you must create an Instrument Protocol, Size 
Standard, QC Protocol, Assay, File Name Convention and Results Group.


 a.  To create a new Instrument Protocol, navigate to the Library, select “Instrument Protocols”, and then select 
“Create”. Alternatively, a previously created Instrument Protocol may be used.


Figure 6 shows the settings used at Promega for the Applied Biosystems® 3500xL Genetic Analyzer for the 
application type, dye set, capillary length, polymer, run module and appropriate protocol information. The 
only setting that was changed from the default settings is dye set.


93
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Figure 6. The Create New Instrument Protocol window.
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The recommended settings are:


Application Type HID


Capillary Length 36cm


Polymer POP-4®


Dye Set G5 (Promega G5 spectral)


Run Module HID36_POP4(xl)


Injection Time1 15 seconds for the Applied Biosystems® 3500 Genetic Analyzer
24 seconds for the Applied Biosystems® 3500xL Genetic Analyzer


Injection Voltage 1.2kV


Run Voltage2 15kV


Run Time 1,210–1,500 seconds
1Injection time may be modifi ed to increase or decrease peak heights.
2The default run voltage is 15kV. Changing the run voltage may necessitate a change in run time. 
Changing the run voltage and run time can aff ect peak morphology and resolution. For more information 
refer to the Applied Biosystems Technical Note titled Advanced Topics: Optional Alternate Running 
Conditions for 3500 Genetic Analyzers in the Human Identifi cation (HID) Laboratory.


When creating an Instrument Protocol, be sure to select the same dye set that was used to perform the 
Promega 5-dye spectral calibration. We recommend using a run time of 1,210–1,500 seconds and the default 
injection conditions.


Run time and other instrument settings should be optimized and validated in your laboratory.


When optimizing injection conditions in your laboratory, you may choose to create specifi c Instrument 
Protocols for each condition tested. If a single Instrument Protocol is used, follow the instructions in the 
Applied Biosystems 3500/3500xL Genetic Analyzers User Guide to edit a library entry.


Assign a descriptive protocol name.


Note: For more detailed information refer to the Applied Biosystems 3500/3500xL Genetic Analyzers User 
Guide.


!
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5.A. Detection of Amplifi ed Fragments Using the Applied Biosystems® 3500 or 3500xL Genetic Analyzer 
(continued)


 b.  To create a new Size Standard for the QC protocol, navigate to the Library. Select “Size Standards”, and then 
select “Create”. Alternatively, a previously created Size Standard may be used.


Assign the Size Standard a descriptive name such as “ILS 500”. Choose “Orange” as the Dye Color. The 
fragments in the size standard are 60, 65, 80, 100, 120, 140, 160, 180, 200, 225, 250, 275, 300, 325, 350, 
375, 400, 425, 450, 475 and 500 bases. See Figure 7.


92
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Figure 7. The Create New Size Standard window.
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 c.  To create a new QC Protocol, navigate to the Library. Select “QC Protocols”, and then select “Create”. 
Alternatively, a previously created QC Protocol may be used.


Assign a descriptive protocol name such as “ILS 500”. Select the size standard created in Step 2.b. The 
settings for the QC protocol should be based on the internally validated conditions for the PowerPlex® Fusion 
System on the Applied Biosystems® 3500 or 3500xL Genetic Analyzer. Figure 8 shows one option for these 
settings.


Note: Peak heights for the CC5 ILS 500 are generally lower than those for the other dyes. Therefore, the 
threshold for the orange dye may be lower than that for the other dyes.


92
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Figure 8. The Create New QC Protocol window.
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5.A. Detection of Amplifi ed Fragments Using the Applied Biosystems® 3500 or 3500xL Genetic Analyzer 
(continued)


 d.  To create a new Assay, navigate to the Library. Select “Assays”, and then select “Create”. Alternatively, a 
previously created Assay may be used.


In the Create New Assay window (Figure 9), select the Instrument Protocol created in Step 2.a and the QC 
Protocol created in Step 2.c. Assign a descriptive assay name. Select the application type “HID”. An Assay is 
required for all named samples on a plate.


Note: If autoanalysis of sample data is desired, refer to the instrument user’s manual for instructions.
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29
TA


Figure 9. The Create New Assay window.
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 e.  To create a new File Name Convention (Figure 10), navigate to the Library. Select “File Name Conventions”, 
and then select “Create”. Alternatively, a previously created File Name Convention may be used.


Select the File Name Attributes according to your laboratory practices, and save with a descriptive name.


92
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Figure 10. The Create New File Name Convention window.
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5.A. Detection of Amplifi ed Fragments Using the Applied Biosystems® 3500 or 3500xL Genetic Analyzer 
(continued)


 f.  To create a new Results Group (Figure 11), navigate to the Library. Select “Results Group”, and then select 
“Create”. Alternatively, a previously created Results Group may be used.


Select the Results Group Attributes according to your laboratory practices. Save with a descriptive name.


92
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Figure 11. The Create New Results Group window.
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3. To create a New Plate, navigate to the Library, and from the Manage menu, select “Plates”, then “Create”.


4. Assign a descriptive plate name. Select the plate type “HID” from the drop-down menu (Figure 12).
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Figure 12. Defi ning plate properties.


5. Select “Assign Plate Contents” (Figure 13).
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Figure 13. Assigning plate contents.


6. Assign sample names to wells.
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5.A. Detection of Amplifi ed Fragments Using the Applied Biosystems® 3500 or 3500xL Genetic Analyzer 
(continued)


7. In the lower left portion of the screen, under “Assays”, use the Add from Library option to select the Assay 
created in Step 2.d or one previously created. Click on the Add to Plate button, and close the window.


8. Under “File Name Conventions”, use the Add from Library option to select the File Name Convention created in 
Step 2.e or one previously created. Click on the Add to Plate button, and close the window.


9. Under “Results Groups”, use the Add from Library option to select the Results Group created in Step 2.f or one 
previously created. Click on the Add to Plate button, and close the window.


10. Highlight the sample wells, and then select the boxes in the Assays, File Name Conventions and Results Groups 
that pertain to those samples.


11. Select “Link Plate for Run”.


12. The Load Plate window will appear. Select “Yes”.


13. In the Run Information window (Figure 14), assign a Run Name. Select “Start Run” (not shown).


 Each injection will take approximately 40 minutes.
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Figure 14. Assigning a run name.
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5.B. Detection of Amplifi ed Fragments Using the ABI PRISM® 3100 or 3100-Avant Genetic Analyzer 
with Data Collection Software, Version 2.0, or the Applied Biosystems® 3130 or 3130xl Genetic 
Analyzer with Data Collection Software, Version 3.0


Materials to Be Supplied by the User
• 95°C dry heating block, water bath or thermal cycler
• crushed ice, ice-water bath or freezer plate block
• centrifuge compatible with 96-well plates
• aerosol-resistant pipette tips
• 3100 or 3130 capillary array, 36cm
• plate retainer & base set (standard)
• POP-4® polymer for the 3130/3130xl Genetic Analyzers
• 10X genetic analyzer buff er with EDTA
• MicroAmp® optical 96-well plate and septa, or equivalent
• Hi-Di™ formamide (Applied Biosystems Cat.# 4311320)


The quality of formamide is critical. Use Hi-Di™ formamide. Freeze formamide in aliquots at –20°C. Multiple 
freeze-thaw cycles or long-term storage at 4°C may cause breakdown of formamide. Poor-quality formamide may 
contain ions that compete with DNA during injection, which results in lower peak heights and reduced sensitivity. A 
longer injection time may not increase the signal.


Formamide is an irritant and a teratogen; avoid inhalation and contact with skin. Read the warning label, and take 
appropriate precautions when handling this substance. Always wear gloves and safety glasses when working with 
formamide.


Sample Preparation


1. At the fi rst use, thaw the CC5 Internal Lane Standard 500 and PowerPlex® Fusion Allelic Ladder Mix completely. 
After the fi rst use, store the reagents at 2–10°C.


 Note: Centrifuge tubes briefl y to bring contents to the bottom, then vortex for 15 seconds before each use. Do 
not centrifuge after vortexing, as this may cause the reagents to be concentrated at the bottom of the tube.


2. Prepare a loading cocktail by combining and mixing CC5 Internal Lane Standard 500 and Hi-Di™ formamide as 
follows:


 [(1.0µl CC5 ILS 500) × (# samples)] + [(10.0µl Hi-Di™ formamide) × (# samples)]


 Note: The volume of internal lane standard used in the loading cocktail can be increased or decreased to adjust 
the intensity of the size standard peaks based on laboratory preferences. Keep the volume of formamide at 10.0μl 
per well, and adjust the volume added to the wells in Step 4 accordingly.


3. Vortex for 10–15 seconds to mix.


4. Pipet 11µl of formamide/internal lane standard mix into each well.


!


!
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5.B. Detection of Amplifi ed Fragments Using the ABI PRISM® 3100 or 3100-Avant Genetic Analyzer 
with Data Collection Software, Version 2.0, or the Applied Biosystems® 3130 or 3130xl Genetic 
Analyzer with Data Collection Software, Version 3.0 (continued)


5. Add 1µl of amplifi ed sample (or 1µl of PowerPlex® Fusion Allelic Ladder Mix) to each well. Cover wells with 
appropriate septa.


 Note: Instrument detection limits vary; therefore, injection time, injection voltage or the amount of sample mixed 
with loading cocktail may need to be adjusted. Use the Module Manager in the data collection software to modify 
the injection time or voltage in the run module (see Instrument Preparation below). If the injection time or voltage 
is reduced, a decreased peak amplitude threshold for the orange channel may be required for proper sizing.


 6. Centrifuge plate briefl y to remove air bubbles from the wells.


7. Denature samples at 95°C for 3 minutes, then immediately chill on crushed ice or a freezer plate block or in an 
ice-water bath for 3 minutes. Denature samples just prior to loading the instrument.


Instrument Preparation


Refer to the instrument user’s manual for instructions on cleaning, installing the capillary array, performing a spatial 
calibration and adding polymer.


Analyze samples as described in the user’s manual for the ABI PRISM® 3100 or 3100-Avant Genetic Analyzer with Data 
Collection Software, Version 2.0, and the Applied Biosystems® 3130 or 3130xl Genetic Analyzer with Data Collection 
Software, Version 3.0, with the following exceptions.


1. In the Module Manager, select “New”. Select “Regular” in the Type drop-down list, and select 
“HIDFragmentAnalysis36_POP4” in the Template drop-down list. Confi rm that the injection time is 5 seconds, 
the injection voltage is 3kV and the run time is 1,500 seconds. Give a descriptive name to your run module, and 
select “OK”.


 Note: Instrument sensitivities can vary. The injection time and voltage may be adjusted in the Module Manager. 
A suggested range for the injection time is 3–22 seconds and for the injection voltage is 1–3kV.


2. In the Protocol Manager, select “New”. Type a name for your protocol. Select “Regular” in the Type drop-down 
list, and select the run module you created in the previous step in the Run Module drop-down list. Lastly, select 
“G5” in the dye-set drop-down list. Select “OK”.


3. In the Plate Manager, create a new plate record as described in the instrument user’s manual. In the dialog box 
that appears, select “GeneMapper—Generic” in the Application drop-down list, and select the appropriate plate 
type (96-well). Add entries in the owner and operator windows, and select “OK”.


 Note: If autoanalysis of sample data is desired, refer to the instrument user’s manual for instructions.


4. In the GeneMapper® plate record, enter sample names in the appropriate cells. Scroll to the right. In the Results 
Group 1 column, select the desired results group. In the Instrument Protocol 1 column, select the protocol you 
created in Step 2. Be sure this information is present for each row that contains a sample name. Select “OK”.


 Note: To create a new results group, select “New” in the drop-down menu in the Results Group column. Select 
the General tab, and enter a name. Select the Analysis tab, and select “GeneMapper—Generic” in the Analysis 
type drop-down list.
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5. Place samples in the instrument, and close the instrument doors.


6. In the spectral viewer, select dye set G5, and confi rm that the active dye set is the fi le generated for the PowerPlex® 
5-dye chemistry.


 It is critical to select the correct G5 spectral for the PowerPlex® 5-dye chemistry.


 If the PowerPlex® 5-dye chemistry is not the active dye set, locate the PowerPlex® 5-dye spectral in the List of 
Calibrations for Dye Set G5, and select “Set”.


7. In the run scheduler, locate the plate record that you just created in Steps 3 and 4, and click once on the name to 
highlight it.


8. Once the plate record is highlighted, click the plate graphic that corresponds to the plate on the autosampler that 
contains your amplifi ed samples.


9. When the plate record is linked to the plate, the plate graphic changes from yellow to green, and the green Run 
Instrument arrow becomes enabled.


10. Click on the green Run Instrument arrow on the toolbar to start the sample run.


11. Monitor electrophoresis by observing the run, view, array or capillaries viewer window in the data collection 
software. Each injection will take approximately 40 minutes.


6. Data Analysis


The instructions in this section were written using GeneMapper® ID-X software, version 1.2 or 3.2. Due to potential 
diff erences between individual software versions, some of the instructions may not apply to other software versions.


6.A. Importing PowerPlex® Fusion Panels, Bins and Stutter Text Files into GeneMapper® ID-X Software, 
Version 1.2


To facilitate analysis of data generated with the PowerPlex® Fusion System, we have created panels and bins text fi les to 
allow automatic assignment of genotypes using GeneMapper® ID-X software. We recommend that users receive 
training from Applied Biosystems on the GeneMapper® ID-X software to familiarize themselves with proper operation 
of the software.


Note: The panels, bins and stutter text fi les mentioned here are compatible with earlier versions of the GeneMapper® 
ID-X software.


Getting Started


1. To obtain the proper panels, bins and stutter text fi les and CC5_ILS_500_IDX.xml fi le for the PowerPlex® Fusion 
System go to: www.promega.com/resources/tools/genemapper-id-software-panels-and-bin-sets/


2. Select the PowerPlex® System that you are using, and select “GeneMapper ID-X”. Enter your contact information, 
and select “Submit”.


3. Save the PowerPlex_Fusion_Panels_IDX_vX.x.txt, PowerPlex_Fusion_Bins_IDX_vX.x.txt and PowerPlex_
Fusion_Stutter_IDX_vX.x.txt fi les, where “X.x” refers to the most recent version of the panels, bins and stutter 
text fi les, to a known location on your computer.


4. Save the CC5_ILS_500_IDX.xml fi le to a known location on your computer.


!
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6.A. Importing PowerPlex® Fusion Panels, Bins and Stutter Text Files into GeneMapper® ID-X Software, 
Version 1.2 (continued)


Importing Panels, Bins and Stutter Text Files


1. Open the GeneMapper® ID-X software.


2. Select “Tools”, then “Panel Manager”.


3. Highlight the Panel Manager icon in the upper left navigation pane.


4. Select “File”, then “Import Panels”.


5. Navigate to the panels text fi le downloaded in the Getting Started section. Select the fi le, then “Import”.


6. In the navigation pane, highlight the PowerPlex Fusion panels folder that you just imported in Step 5.


7. Select “File”, then “Import Bin Set”.


8. Navigate to the bins text fi le downloaded in the Getting Started section. Select the fi le, then “Import”.


9. In the navigation pane, highlight the PowerPlex Fusion panels folder that you just imported in Step 5.


10. Select “File”, then “Import Marker Stutter”. A warning box will appear asking if you want to overwrite current 
values. Select “Yes”.


11. Navigate to the stutter text fi le imported in the Getting Started section. Select the fi le, then “Import”.


12. At the bottom of the Panel Manager window, select “OK”. This will save the panels, bins and stutter text fi les and 
close the window.


 Note: If you are using GeneMapper® ID-X software, version 1.4, before closing the Panel Manager check the 
boxes to indicate DYS391 is a Y-marker. See Figure 15. This option is available only in GeneMapper® ID-X 
software, version 1.4 and later, and is not available for older versions of GeneMapper® ID-X software.


12
84


1T
A


Figure 15. The GeneMapper® ID-X Software, Version 1.4, Y-Marker Check Box.
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6.B. Importing the CC5 ILS 500 IDX Size Standard into GeneMapper® ID-X Software, Version 1.2


There are two options when creating a size standard. Use this protocol or the alternative protocol in Section 6.C.


1. Select “Tools”, then “GeneMapper ID-X Manager”.


2. Select the Size Standard tab.


3. Select “Import”.


4. Navigate to the location of the CC5_ILS_500_IDX.xml fi le on your computer.


5. Highlight the fi le, and then select “Import”.


6. Select “Done” to save changes and close the GeneMapper® ID-X Manager.


6.C. Creating a Size Standard with GeneMapper® ID-X Software, Version 1.2


1. Select “Tools”, then “GeneMapper ID-X Manager”.


2. Select the Size Standard tab.


3. Select “New”.


4. In the Size Standard Editor window (Figure 16), select “GeneMapper ID-X Security Group” as the Security 
Group. This allows access for all users of the software. Other security groups may be used.


5. Enter a detailed name, such as “CC5_ILS_500_IDX”.


6. Choose “Orange” for the Size Standard Dye.


7. Enter the sizes of the internal lane standard fragments (60, 65, 80, 100, 120, 140, 160, 180, 200, 225, 250, 275, 
300, 325, 350, 375, 400, 425, 450, 475 and 500 bases). See Section 9.C, Figure 28.


8. Select “OK”.
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6.C. Creating a Size Standard with GeneMapper® ID-X Software, Version 1.2 (continued)
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Figure 16. The GeneMapper® ID-X Software, Version 1.2, Size Standard Editor.


6.D. Creating a Casework Analysis Method with GeneMapper® ID-X Software, Version 1.2


These instructions are intended as a guide to start analyzing data in GeneMapper® ID-X software. They are not 
intended as a comprehensive guide for using GeneMapper® ID-X software. We recommend that users contact Applied 
Biosystems for training on the software.


1. Select “Tools”, then “GeneMapper ID-X Manager”.


2. Select the Analysis Methods tab.


3. Select “New”, and a new analysis method dialog box will open.


4. In the Analysis Method Editor window, select “GeneMapper ID-X Security Group” as the Security Group. This 
allows access for all users of the software. Other security groups may be used.


5. Enter a descriptive name for the analysis method, such as “PowerPlex Fusion”.
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6. Select the Allele tab (Figure 17).


7. Select the bins text fi le that was imported in Section 6.A.


8. Ensure that the “Use marker-specifi c stutter ratio and distance if available” box is checked. Doing this will assign 
locus-specifi c stutter fi lters and distances from the imported stutter fi le. We recommend the settings shown in 
Figure 17 for proper fi ltering of stutter peaks when using the PowerPlex® Fusion System.


 Note: If you do not check the “Use marker-specifi c stutter ratio and distance if available” box, you will need to 
optimize these settings. In-house validation should be performed.


11
05


0T
A


Figure 17. The GeneMapper® ID-X Software, Version 1.2, Allele tab.
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6.D. Creating a Casework Analysis Method with GeneMapper® ID-X Software, Version 1.2 (continued)


9. Select the Peak Detector tab (Figure 18). You may need to optimize these settings. In-house validation should be 
performed.


 Notes:
 1.  Select full range or partial range for the analysis range. When using a partial range, choose an appropriate 


analysis range based on your data. Choose a start point after the primer peak and just before the fi rst defi ned 
internal lane standard peak to help ensure proper sizing of the internal lane standard.


 2.  The peak amplitude thresholds are the minimum peak heights at which the software will call a peak. Values 
for peak amplitude thresholds are usually 50–150RFU for data generated on the ABI PRISM® 3100 and 
3100-Avant Genetic Analyzers and Applied Biosystems® 3130 and 3130xl Genetic Analyzers. For the 
Applied Biosystems® 3500 and 3500xL Genetic Analyzers, Life Technologies suggests an analysis threshold 
of 175RFU under their default injection conditions. However, individual laboratories should determine their 
peak amplitude thresholds from internal validation studies. Peak heights for the CC5 ILS 500 are generally 
lower than those for the other dyes. Therefore, the threshold for the orange dye may be lower than that for 
the other dyes.
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Figure 18. The GeneMapper® ID-X Software, Version 1.2, Peak Detector tab.


10. Select the Peak Quality tab. You may change the settings for peak quality.
 Note: For Steps 11 and 12, see the GeneMapper® ID-X user’s manual for more information. The settings in 


Steps 10 and 11 should be based on the results of your internal validation.


11. Select the SQ & GQ Settings tab. You may change these settings.


12. Select “Save” to save the new analysis method.


13. Select “Done” to exit the GeneMapper® ID-X Manager.
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Processing Data for Casework Samples


1. Select “File”, then “New Project”.


2. Select “Edit”, then “Add Samples to Project”.


3. Browse to the location of the run fi les. Highlight desired fi les, and then select “Add to list” followed by “Add”.


4. In the Sample Type column, use the drop-down menu to select “Allelic Ladder”, “Sample”, “Positive Control” or 
“Negative Control” as appropriate for the sample. Every folder in the project must contain at least one allelic 
ladder injection that is designated as “Allelic Ladder” in the Sample Type column for proper genotyping.


 Note: The positive control DNA defi ned in the GeneMapper® ID-X panel fi le is the 2800M Control DNA. 
Redefi ne the genotype in the panel fi le if using a diff erent positive control DNA.


5. In the Analysis Method column, select the analysis method created previously in this section.


6. In the Panel column, select the panels text fi le that was imported in Section 6.A.


7. In the Size Standard column, select the size standard that was imported in Section 6.B or created in Section 6.C.


8. Select “Analyze” (green arrow button) to start data analysis.


 Note: By default, the software is set to display the Analysis Requirements Summary window and Allelic Ladder 
Analysis Summary window if an issue is detected. After analysis is complete, the default setting is to show the 
Analysis Summary tab. If these default settings are changed, manual troubleshooting may be necessary.


9. If all analysis requirements are met, the Save Project window will open (Figure 19).


Figure 19. The Save Project window.


10. Enter the project name.


11. Choose the applicable security group from the drop-down menu, and then select “OK”.


Note: Sizing of Penta E and DYS391 alleles ≥475 bases will not use Local Southern Method. For Penta E, alleles >24 
will be labeled as “OL.”


When the analysis is fi nished, the Analysis Summary screen will appear. We recommend that you review any yellow or 
red marker header bars in the plots view and handle them according to laboratory standard operating procedures.


The values displayed in the Analysis Method Peak Quality and SQ & GQ Settings tabs are defaults and will aff ect the 
quality values displayed in the plot settings. We recommend that you modify the values in these tabs to fi t your 
laboratory’s data analysis protocols.
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6.E. Creating a Databasing or Paternity Analysis Method with GeneMapper® ID-X Software, Version 1.2


These instructions are intended as a guide to start analyzing data in GeneMapper® ID-X software. They are not intended 
as a comprehensive guide for using the GeneMapper® ID-X software. We recommend that users contact Applied 
Biosystems for training on the software.


1. Select “Tools”, then “GeneMapper ID-X Manager”.


2. Select the Analysis Methods tab.


3. Select “New”, and a new analysis method dialog box will open.


4. In the Analysis Method Editor window, select “GeneMapper ID-X Security Group” as the Security Group. This 
allows access for all users of the software. Other security groups may be used.


5. Enter a descriptive name for the analysis method, such as “PowerPlex Fusion 20% Filter”.


6. Select the Allele tab (Figure 20).


7. Select the bins text fi le that was imported in Section 6.A.


8. Ensure that the “Use marker-specifi c stutter ratio and distance if available” box is checked. Doing this will assign 
locus-specifi c stutter fi lters and distances from the imported stutter fi le. Ensure that the appropriate global fi lter is 
applied to this analysis method. For example, for a 20% fi lter enter “0.20” for the Amelogenin Cutoff  and Global 
Cut-off  Value for Tri, Tetra and Penta repeats (Figure 20).


 Note: If you do not check the “Use marker-specifi c stutter ratio and distance if available” box, you will need to 
optimize these settings. In-house validation should be performed.
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Figure 20. The GeneMapper® ID-X Software, Version 1.2, Allele tab with settings for using a 20% peak fi lter.
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9. Select the Peak Detector tab (Figure 18). You will need to optimize these settings. In-house validation should be 
performed.


 Notes:


 1.  Select full range or partial range for the analysis range. When using a partial range, choose an appropriate 
analysis range based on your data. Choose a start point after the primer peak and just before the fi rst defi ned 
internal lane standard peak to help ensure proper sizing of the internal lane standard.


 2.  The peak amplitude thresholds are the minimum peak heights at which the software will call a peak. Values 
for peak amplitude thresholds are usually 50–150RFU on the ABI PRISM® 3100 and 3100-Avant Genetic 
Analyzers and Applied Biosystems® 3130 and 3130xl Genetic Analyzers. For the Applied Biosystems® 3500 
and 3500xL Genetic Analyzers, Life Technologies suggests an analysis threshold of 175RFU under their 
default injection conditions. However, individual laboratories should determine their peak amplitude 
thresholds from internal validation studies. Peak heights for the CC5 ILS 500 are generally lower than those 
for the other dyes. Therefore, the threshold for the orange dye may be lower than that for the other dyes.


10. Select the Peak Quality tab. You may change the settings for peak quality.


 Note: For Steps 10 and 11, see the GeneMapper® ID-X user’s manual for more information. The settings in 
Steps 10 and 11 should be based on the results of your internal validation.


11. Select the SQ & GQ Settings tab. You may change these settings.


12. Select “Save” to save the new analysis method.


13. Select “Done” to exit the GeneMapper® ID-X Manager.


Processing Data for Databasing or Paternity Samples


1. Select “File”, then “New Project”.


2. Select “Edit”, then “Add Samples to Project”.


3. Browse to the location of run fi les. Highlight desired fi les, then select “Add to list” followed by “Add”.


4. In the Sample Type column, use the drop-down menu to select “Allelic Ladder”, “Sample”, “Positive Control” or 
“Negative Control” as appropriate for the sample. Every folder in the project must contain at least one allelic 
ladder injection that is designated as “Allelic Ladder” in the Sample Type column for proper genotyping.


 Note: The positive control DNA defi ned in the GeneMapper® ID-X panel fi le is the 2800M Control DNA. 
Redefi ne the genotype in the panel fi le if using a diff erent positive control DNA.


5. In the Analysis Method column, select the analysis method created previously in this section.


6. In the Panel column, select the panels text fi le that was imported in Section 6.A.


7. In the Size Standard column, select the size standard that was imported in Section 6.B or created in Section 6.C.


8. Select “Analyze” (green arrow button) to start data analysis.


 Note: By default, the software is set to display the Analysis Requirements Summary window and Allelic Ladder 
Analysis Summary window if an issue is detected. After analysis is complete, the default setting is to show the 
Analysis Summary tab. If these default settings are changed, manual troubleshooting may be necessary.
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6.E. Creating a Databasing or Paternity Analysis Method with GeneMapper® ID-X Software, Version 1.2 
(continued)


9. If all analysis requirements are met, the Save Project window will open (Figure 19).


10. Enter the project name.


11. Choose the applicable security group from the drop-down menu, then select “OK”.


When the analysis is fi nished, the Analysis Summary screen will appear. We recommend that you review any yellow or 
red marker header bars in the plots view and handle them according to laboratory standard operating procedures.


The values displayed in the Analysis Method Peak Quality and SQ & GQ Settings tabs are defaults and will aff ect the 
quality values displayed in the plot settings. We recommend that you modify the values in these tabs to fi t your 
laboratory’s data analysis protocols.


6.F. Importing PowerPlex® Fusion Panels and Bins Text Files with GeneMapper® ID Software, 
Version 3.2


To facilitate analysis of data generated with the PowerPlex® Fusion System, we have created panels and bins text fi les to 
allow automatic assignment of genotypes using GeneMapper® ID software, version 3.2. We recommend that users of 
GeneMapper® ID software, version 3.2, complete the Applied Biosystems GeneMapper® ID Software Human Identifi -
cation Analysis Tutorial to familiarize themselves with proper operation of the software. For GeneMapper® ID 
software, version 3.1, users we recommend upgrading to version 3.2.


For analysis using GeneMapper® ID software, version 3.2, you will need the proper panels and bins text fi les: 
PowerPlex_Fusion_Panels_vX.x.txt and PowerPlex_Fusion_Bins_vX.x.txt fi les, where “X.x” refers to the most recent 
version of the panels and bins text fi les.


Note: Run fi les generated using the Applied Biosystems® 3500 or 3500xL Genetic Analyzer cannot be analyzed using 
GeneMapper® ID Software, Version 3.2. You must analyze these fi les with GeneMapper® ID-X software, version 1.0 or 
later.


Getting Started


1. To obtain the proper panels and bins text fi les and CC5_ILS_500.xml fi le for the PowerPlex® Fusion System go 
to: www.promega.com/resources/tools/genemapper-id-software-panels-and-bin-sets/


2. Select the PowerPlex® System that you are using, and select “GeneMapper ID”. Enter your contact information, 
and select “Submit”.


3. Save the PowerPlex_Fusion_Panels_IDX_vX.x.txt and PowerPlex_Fusion_Bins_IDX_vX.x.txt fi les, where 
“X.x” refers to the most recent version of the panels and bins text fi les, to a known location on your computer.


4. Save the CC5_ILS_500.xml fi le to a known location on your computer.
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Importing Panels and Bins Text Files


These instructions loosely follow the Applied Biosystems GeneMapper® ID software tutorial, pages 1–4.


1. Open the GeneMapper® ID software, version 3.2.


2. Select “Tools”, then “Panel Manager”.


3. Highlight the Panel Manager icon in the upper left navigation pane.


4. Select “File”, then “Import Panels”.


5. Navigate to the panels text fi le imported in the Getting Started section. Select the fi le, then “Import”.


6. In the navigation pane, highlight the  PowerPlex Fusion panels folder that you just imported in Step 5.


7. Select “File”, then “Import Bin Set”.


8. Navigate to the bins text fi le imported in the Getting Started section. Select the fi le, then “Import”.


9. At the bottom of the Panel Manager window, select “OK”. This will save the panels and bins text fi les and close 
the window.


6.G. Importing the CC5 ILS 500 Size Standard into GeneMapper® ID Software, Version 3.2


There are two options when creating a size standard. Use this protocol or the alternative protocol in Section 6.H.


The CC5_ILS_500.xml fi le is available for download at: www.promega.com/resources/tools/genemapper-id-
software-panels-and-bin-sets/


Save the CC5_ILS_500.xml fi le to a known location on your computer.


1. Select “Tools”, then “GeneMapper Manager”.


2. Select the Size Standard tab.


3. Select “Import”.


4. Browse to the location of the CC5_ILS_500.xml fi le on your computer.


5. Highlight the fi le, and then select “Import”.


6. Select “Done” to save changes and exit the GeneMapper® Manager.


6.H. Creating a Size Standard with GeneMapper® ID Software, Version 3.2


1. Select “Tools”, then “GeneMapper Manager”.


2. Select the Size Standard tatb.


3. Select “New”.


4. Select “Basic or Advanced” (Figure 21). The type of analysis method selected must match the type of analysis 
method created earlier. Select “OK”.
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6.H. Creating a Size Standard with GeneMapper® ID Software, Version 3.2 (continued)


57
25


TA


Figure 21. The Select Dye and Analysis Method window.


5. Enter a detailed name, such as “CC5 ILS 60 to 500”, in the Size Standard Editor (Figure 22).


6. Choose “Orange” for the Size Standard Dye.


7. Enter the sizes of the internal lane standard fragments (60, 65, 80, 100, 120, 140, 160, 180, 200, 225, 250, 275, 
300, 325, 350, 375, 400, 425, 450, 475 and 500 bases). See Section 9.C, Figure 28.


8. Select “OK”.
81


99
TA


Figure 22. The GeneMapper® ID Software, Version 3.2, Size Standard Editor.







Promega Corpora  on · 2800 Woods Hollow Road · Madison, WI  53711-5399 USA · Toll Free in USA 800-356-9526 · 608-274-4330 · Fax 608-277-2516 41
www.promega.com  TMD039 · Revised 3/15


6.I. Creating a Casework Analysis Method with GeneMapper® ID Software, Version 3.2


These instructions are intended as a guide to start analyzing data in GeneMapper® ID software. They are not intended 
as a comprehensive guide for using GeneMapper® ID software. We recommend that users contact Applied Biosystems 
for training on the software. These instructions loosely follow the Applied Biosystems GeneMapper® ID software 
tutorial, pages 5–11.


1. Select “Tools”, then “GeneMapper Manager”.


2. Select the Analysis Methods tab.


3. Select “New”, and a new analysis method dialog box will open.


4. Select “HID”, and select “OK”.


 Note: If you do not see the HID option, you do not have the GeneMapper® ID software. Contact Applied 
Biosystems.


5. Enter a descriptive name for the analysis method, such as “PowerPlex Fusion”.


6. Select the Allele tab (Figure 23).
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Figure 23. The GeneMapper® ID Software, Version 3.2, Allele tab.
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6.I. Creating a Casework Analysis Method with GeneMapper® ID Software, Version 3.2 (continued)


7. Select the bins text fi le that was imported in Section 6.F.


8. Ensure that the “Use marker-specifi c stutter ratio if available” box is checked.


9. Enter the values shown in Figure 23 for proper fi ltering of stutter peaks when using the PowerPlex® Fusion 
System. For an explanation of the proper usage and eff ects of these settings, refer to the Applied Biosystems user 
bulletin titled “Installation Procedures and New Features for GeneMapper ID Software 3.2”.


 Note: Some of these settings have been optimized and are diff erent from the recommended settings in the user 
bulletin. You may need to optimize these settings. In-house validation should be performed.


10. Select the Peak Detector tab (Figure 24). You may need to optimize these settings. In-house validation should be 
performed.
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Figure 24. The GeneMapper® ID Software, Version 3.2, Peak Detector tab.


Notes:


1.  Select full range or partial range for the analysis range. When using a partial range, choose an appropriate 
analysis range based on your data. Choose a start point after the primer peak and just before the fi rst defi ned 
internal lane standard peak to help ensure proper sizing of the internal lane standard.
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2.  The peak amplitude thresholds are the minimum peak heights at which the software will call a peak. Values 
for peak amplitude thresholds are usually 50–150RFU on the ABI PRISM® 3100 and 3100-Avant Genetic 
Analyzers and Applied Biosystems® 3130 and 3130xl Genetic Analyzers. Individual laboratories should 
determine their peak amplitude thresholds from internal validation studies. Peak heights for the CC5 ILS 500 
are generally lower than those for the other dyes. Therefore, the threshold for the orange dye may be lower 
than that for the other dyes.


11. Select the Peak Quality tab. You may change the settings for peak quality.


 Note: For Steps 11 and 12, see the GeneMapper® ID user’s manual for more information.


12. Select the Quality Flags tab. You may change these settings.


13. Select “OK” to save your settings.


Processing Data for Casework Samples


1. Select “File”, then “New Project”.


2. Select “Edit”, then “Add Samples to Project”.


3. Browse to the location of the run fi les. Highlight desired fi les, then select “Add to list” followed by “Add”.


4. In the Sample Type column, use the drop-down menu to select “Ladder”, “Sample”, “Positive Control” or 
“Negative Control” as appropriate for the sample. Every folder in the project must contain at least one allelic 
ladder injection that is designated as “Ladder” in the Sample Type column for proper genotyping.


 Note: The positive control DNA defi ned in the GeneMapper® ID panel fi le is the 2800M Control DNA. Redefi ne 
the genotype in the panel fi le if using a diff erent positive control DNA.


5. In the Analysis Method column, select the analysis method created previously in this section.


6. In the Panel column, select the panels text fi le that was imported in Section 6.F.


7. In the Size Standard column, select the size standard that was imported in Section 6.G or created in Section 6.H.


8. Select “Analyze” (green arrow button) to start data analysis.


Note: Sizing of Penta E and DYS391 alleles ≥475 bases will not use Local Southern Method. For Penta E, alleles >24 
will be labeled as “OL.”


6.J. Creating a Databasing or Paternity Analysis Method with GeneMapper® ID Software, Version 3.2


1. Select “Tools”, then “GeneMapper Manager”.


2. Select the Analysis Methods tab.


3. Select “New”, and a new analysis method dialog box will open.


4. Select “HID”, and select “OK”.


 Note: If you do not see the HID option, you do not have the GeneMapper® ID software. Contact Applied 
Biosystems.


5. Enter a descriptive name for the analysis method, such as “PowerPlex_Fusion_20%fi lter”.


6. Select the Allele tab (Figure 25).


7. Select the bins text fi le that was imported in Section 6.F.
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6.J. Creating a Databasing or Paternity Analysis Method with GeneMapper® ID Software, Version 3.2 
(continued)


8. Ensure that the “Use marker-specifi c stutter ratio if available” box is checked. Ensure that the appropriate global 
fi lter is applied to this analysis method. For example, for a 20% fi lter enter “0.20” for the Amelogenin and  
Global Cut-off  Value for Tri, Tetra and Penta repeats (Figure 25).


 Note: If you do not check the “Use marker-specifi c stutter ratio if available” box, you will need to optimize these 
settings. In-house validation should be performed.


9. Enter the values shown in Figure 25 for proper fi ltering of peaks when using the PowerPlex® Fusion System. For 
an explanation of the proper usage and eff ect of these settings, refer to the Applied Biosystems user bulletin titled 
“Installation Procedures and New Features for GeneMapper ID Software 3.2”.
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Figure 25. The GeneMapper® ID Software, Version 3.2, Allele tab with settings for using a 20% peak 
fi lter.
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10. Select the Peak Detector tab (Figure 20). You may need to optimize these settings. In-house validation should be 
performed.


 Notes:


 1.  Select full range or partial range for the analysis range. When using a partial range, choose an appropriate 
analysis range based on your data. Choose a start point after the primer peak and just before the fi rst defi ned 
internal lane standard peak to help ensure proper sizing of the internal lane standard.


 2.  The peak amplitude thresholds are the minimum peak heights that the software will call as a peak. Values for 
peak amplitude thresholds are usually 50–150RFU on the ABI PRISM® 3100 and 3100-Avant Genetic 
Analyzers and Applied Biosystems® 3130 and 3130xl Genetic Analyzers. Individual laboratories should 
determine their peak amplitude thresholds from internal validation studies. Peak heights for the CC5 ILS 500 
are generally lower than those for the other dyes. Therefore, the threshold for the orange dye may be lower 
than that for the other dyes.


12. Select the Peak Quality tab. You may change the settings for peak quality.


 Note: For Steps 11 and 12, see the GeneMapper® ID user’s manual for more information.


12. Select the Quality Flags tab. You may change these settings.


13. Select “OK” to save your settings.


Processing Data for Databasing or Paternity Samples


1. Select “File”, then “New Project”.


2. Select “Edit”, then “Add Samples to Project”.


3. Browse to the location of the run fi les. Highlight desired fi les, then select “Add to list” followed by “Add”.


4. In the Sample Type column, use the drop-down menu to select “Ladder”, “Sample”, “Positive Control” or 
“Negative Control” as appropriate for the sample. Every folder in the project must contain at least one allelic 
ladder injection that is designated as “Ladder” in the Sample Type column for proper genotyping.


 Note: The positive control DNA defi ned in the GeneMapper® ID panel fi le is the 2800M Control DNA. Redefi ne 
the genotype in the panel fi le if using a diff erent positive control DNA.


5. In the Analysis Method column, select the analysis method created previously in this section.


6. In the Panel column, select the panels text fi le that was imported in Section 6.F.


7. In the Size Standard column, select the size standard that was imported in Section 6.G or created in Section 6.H.


8. Select “Analyze” (green arrow button) to start the data analysis.


Note: Sizing of Penta E and DYS391 alleles ≥475 bases will not use Local Southern Method. For Penta E, alleles >24 
will be labeled as “OL.”


6.K. Controls


1. Observe the results for the negative control. Using the protocols defi ned in this manual, the negative control 
should be devoid of amplifi cation products.


2. Observe the results for the 2800M Control DNA. The expected 2800M DNA allele designations for each locus are 
listed in Table 6 (Section 9.A).
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6.L. Results


Representative results of the PowerPlex® Fusion System are shown in Figure 26. The PowerPlex® Fusion Allelic Ladder 
Mix is shown in Figure 27.
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6.L. Results (continued)


Artifacts and Stutter


Stutter products are a common amplifi cation artifact associated with STR analysis. Stutter products often are observed 
one repeat unit below the true allele peak and, occasionally, two repeat units smaller or one repeat unit larger than the 
true allele peak. Frequently, alleles with a greater number of repeat units will exhibit a higher percent stutter. A 
trinucleotide repeat locus, like D22S1045, will have more pronounced stutter in both n–3 and n+3 positions than a 
typical tetranucleotide repeat locus. The pattern and intensity of stutter may diff er slightly between primer sets for the 
same loci.


The mean plus three standard deviations at each locus is used in the PowerPlex® Fusion panels text fi le for locus-
specifi c fi ltering in the GeneMapper® ID software, version 3.2, and in the PowerPlex® Fusion stutter text fi le for 
locus-specifi c fi ltering in GeneMapper® ID-X software.


In addition to stutter peaks, other artifact peaks can be observed at some of the PowerPlex® Fusion System loci. 
Low-level products can be seen in the n–2 and n+2 positions with some loci such as D1S1656, D13S317, D18S51, 
D21S11, D7S820, D5S818, D12S391 and D19S433. N–1 peaks are sometimes present at amelogenin and D2S441. 
N–3 peaks are sometimes present at D12S391. Amplifi cation-independent artifacts may be observed in template and 
no-template samples in the fl uorescein channel at 64–65, 69–71 and 88–90 bases and in the JOE channel at 
74–76 bases. Artifact peaks may be seen outside the locus panels in the fl uorescein channel at 70–74 bases, in the 
TMR-ET channel at 66–68 bases and in the CXR-ET channel at 58–65 bases. Artifacts that may be seen within the 
locus panels include allele 5 (84 bases) in D16S539 and peaks at 71–73 and 75–77 bases in TH01, 214 bases in 
D18S51 and 247 bases in D2S1338. These artifacts are typically below common minimum thresholds.


The PowerPlex® Fusion System is optimized for use with POP-4® polymer. This system was not developed for use with 
POP-7™ polymer; if using POP-7™ polymer, optimization and in-house validation are required. Some DNA-independent 
artifacts specifi c to the PowerPlex® Fusion System with POP-7™ polymer have been noted. The global fi lters used for 
database analyses will generally fi lter these artifact peaks. Artifact peaks may be seen in the fl uorescein channel at 
74–76 bases, 85–87 bases and 99–101 bases. In the JOE channel, artifacts may be seen at 88–90 bases. The signal 
strength of the JOE-channel artifact increases with storage of the amplifi cation plate at 4°C, most commonly when 
plates are left at 4°C for a few days. We recommend storing amplifi cation products at –20°C.
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7. Troubleshooting


For questions not addressed here, please contact your local Promega Branch Offi  ce or Distributor. Contact information 
available at: www.promega.com. E-mail: genetic@promega.com


7.A. Amplifi cation and Fragment Detection


This section provides information about general amplifi cation and detection. For questions about amplifi cation of 
extracted DNA, see Section 7.B. For questions about direct amplifi cation, see Sections 7.C and 7.D.


Symptoms Causes and Comments
Faint or absent allele peaks  The PowerPlex® Fusion 5X Master Mix was not vortexed well 


before use. Vortex the 5X Master Mix for 15 seconds before 
dispensing into the PCR amplifi cation mix.


  An air bubble formed at the bottom of the reaction tube. Use a 
pipette to remove the air bubble, or centrifuge the reactions 
briefl y before thermal cycling.


  Thermal cycler, plate or tube problems. Review the thermal 
cycling protocol in Section 4. We have not tested other reaction 
tubes, plates or thermal cyclers. Calibrate the thermal cycler 
heating block if necessary.


  Primer concentration was too low. Use the recommended primer 
concentration. Vortex the PowerPlex® Fusion 5X Primer Pair 
Mix for 15 seconds before use.


  Samples were not denatured completely. Heat-denature samples 
for the recommended time, then cool on crushed ice or a freezer 
plate block or in an ice-water bath immediately prior to capillary 
electrophoresis. Do not cool samples in a thermal cycler set at 
4°C, as this may lead to artifacts due to DNA re-annealing.


  Poor capillary electrophoresis injection (CC5 ILS 500 peaks also 
aff ected). Re-inject the sample. Check the laser power.


  Poor-quality formamide was used. Use only Hi-Di™ formamide 
when analyzing samples.


Faint or absent allele peaks  Improper storage of the 2800M Control DNA.
for the positive control reaction
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7.A. Amplifi cation and Fragment Detection (continued)


Symptoms Causes and Comments
Extra peaks visible in one Contamination with another template DNA or previously 
or all color channels  amplifi ed DNA. Cross-contamination can be a problem. Use 


aerosol-resistant pipette tips, and change gloves regularly.


  Samples were not denatured completely. Heat denature samples 
for the recommended time, and cool on crushed ice or a freezer 
plate block or in an ice-water bath immediately prior to capillary 
electrophoresis. Do not cool samples in a thermal cycler set at 
4°C, as this may lead to artifacts due to DNA re-annealing.


  Artifacts of STR amplifi cation. Amplifi cation of STRs can result 
in artifacts that appear as peaks one base smaller than the allele 
due to incomplete addition of the 3´ A residue.


 •  Be sure to include a 10-minute extension step at 60°C after 
thermal cycling when amplifying extracted DNA (Section 4.A) 
or a 20-minute extension step when amplifying DNA from 
storage card punches and swabs (Sections 4.B and 4.C).


 • Decrease cycle number.
 •  Decrease the amount of template DNA. Using more than the 


recommended amount of template DNA can result in 
incomplete adenylation.


 • Increase the fi nal extension time.


  Double-stranded DNA migrates faster than single-stranded DNA 
during capillary electrophoresis. Appearance of “shadow” peaks 
migrating in front of the main peaks, especially if the shadow 
peaks are separated by the same distance as the main peaks in a 
heterozygote, can indicate the presence of double-stranded DNA 
due to incomplete denaturation or post-injection re-annealing.


  CE-related artifacts (“spikes”). Minor voltage changes or urea 
crystals passing by the laser can cause “spikes” or unexpected 
peaks. Spikes sometimes appear in one color but often are easily 
identifi ed by their presence in more than one color. Re-inject 
samples to confi rm.


  CE-related artifacts (contaminants). Contaminants in the water 
used with the instrument or to dilute the 10X genetic analyzer 
buff er may generate peaks in the fl uorescein and JOE channels. 
Use autoclaved deionized water; change vials and wash buff er 
reservoir.


  Incorrect G5 spectral was active when analyzing samples with the 
Applied Biosystems® 3130 or 3130xl Genetic Analyzer. Re-run 
samples, and confi rm that the PowerPlex® G5 spectral is set for 
G5. See instructions for instrument preparation in Section 5.B.
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Symptoms Causes and Comments
Extra peaks visible in one Pull-up or bleedthrough. Pull-up can occur when peak heights are 
or all color channels (continued)  too high or if a poor or incorrect matrix is applied to the samples.
 • Perform a new spectral calibration, and re-run the samples.
 •  Instrument sensitivities can vary. Optimize the injection 


conditions. See Section 5.
 •  Reboot the Applied Biosystems® 3500 or 3500xL Genetic 


Analyzer and the instrument’s computer. Repeat the spectral 
calibration. Do not allow borrowing when running the 
spectral calibration on the Applied Biosystems® 3500 or 
3500xL Genetic Analyzer.


 Repeat sample preparation using fresh formamide. Long-term 
 storage of amplifi ed sample in formamide can result in artifacts.


  The CE polymer was beyond its expiration date, or polymer was 
stored at room temperature for more than one week.


  Maintain instrumentation on a daily or weekly basis, as 
recommended by the manufacturer.


  Polymer-related artifacts. This system was not developed for use 
with POP-7™ polymer; if using POP-7™ polymer, optimization 
and in-house validation are required. The use of POP-7™ 
polymer can change the migration and sizing location of artifacts 
compared to the POP-4® locations. An artifact can be seen with 
the POP-7™ polymer at 88–90bp in the JOE channel and at 
74–76, 85–87 or 99–101bp in the fl uorescein channel.


Allelic ladder not running Allelic ladder and primer pair mix were not compatible. Ensure 
the same as samples that the allelic ladder is from the same kit as the primer pair mix.


  Poor-quality formamide. Use only Hi-Di™ formamide when 
analyzing samples.


  Be sure the allelic ladder and samples are from the same 
instrument run.


  Migration of samples changed slightly over the course of a CE run 
with many samples. This may be due to changes in temperature 
or the CE column over time. Use a diff erent injection of allelic 
ladder to determine sizes.


  Poor injection of allelic ladder. Include more than one ladder 
per instrument run.


  Internal size standard was not assigned correctly. Evaluate the 
sizing labels on the CC5 ILS 500, and correct if necessary.
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7.A. Amplifi cation and Fragment Detection (continued)


Symptoms Causes and Comments
Peak height imbalance  The reaction volume was too low. This system is optimized for a 


fi nal reaction volume of 25μl to overcome inhibitors present in 
DNA samples. Decreasing the reaction volume can result in 
suboptimal performance. 


  Miscellaneous balance problems. At the fi rst use, thaw the 5X 
Primer Pair Mix and 5X Master Mix completely, and vortex for 
15 seconds before use; do not centrifuge the 5X Primer Pair Mix 
or 5X Master Mix after mixing. Note that the 5X Master Mix will 
take longer to thaw than the 5X Primer Pair Mix. Do not 
centrifuge the 5X Primer Pair Mix or 5X Master Mix after 
mixing. Calibrate thermal cyclers and pipettes routinely.


  PCR amplifi cation mix prepared in Section 4 was not mixed 
well. Vortex the PCR amplifi cation mix for 5–10 seconds before 
dispensing into the reaction tubes or plate.


7.B. Amplifi cation of Extracted DNA


The following information is specifi c to amplifi cation of extracted DNA. For information about general amplifi cation 
and detection, see Section 7.A.


Symptoms Causes and Comments
Faint or absent allele peaks  Impure template DNA. Because a small amount of template is 


used, this is rarely a problem. Depending on the DNA extraction 
procedure used and sample source, inhibitors might be present 
in the DNA sample. Faint or absent peaks may be seen more 
often when using the maximum template volume or reduced 
amplifi cation reaction volume.


  Insuffi  cient template. Use the recommended amount of template 
DNA if available.


  High salt concentration or altered pH. If the DNA template is 
stored in TE buff er that is not pH 8.0 or contains a higher EDTA 
concentration, the DNA volume should not exceed 20% of the 
total reaction volume. Carryover of K+, Na+, Mg2+ or EDTA from 
the DNA sample can negatively aff ect PCR. A change in pH also 
may aff ect PCR. Store DNA in TE–4 buff er (10mM Tris-HCl 
[pH 8.0], 0.1mM EDTA), TE–4 buff er with 20µg/ml glycogen or 
nuclease-free water. Faint or absent peaks may be seen more 
often when using the maximum template volume or reduced 
amplifi cation reaction volume.


  The reaction volume was too low. This system is optimized for a 
fi nal reaction volume of 25µl. Decreasing the reaction volume 
may result in suboptimal performance.
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Symptoms Causes and Comments
Extra peaks visible in one Artifacts of STR amplifi cation. Amplifi cation of excess amounts 
or all color channels  of purifi ed DNA can result in a higher number of artifact peaks. 


Use the recommended amount of template DNA. See Section 6.L 
for additional information about stutter and artifacts. The 
amount of template will need to be optimized if you are using 
reduced reaction volumes.


Peak height imbalance  Excessive amount of DNA. Amplifi cation of >0.5ng of template 
in a 25µl reaction volume can result in an imbalance, with 
smaller loci showing more product than larger loci. Use less 
template or fewer cycles.


  Degraded DNA sample. DNA template was degraded, and larger 
loci showed diminished yield.


  Insuffi  cient template DNA. Use the recommended amount of 
template DNA if available. Stochastic eff ects can occur when 
amplifying low amounts of template.


  Impure template DNA. Inhibitors that may be present in forensic 
samples can lead to allele dropout or imbalance. Imbalance may 
be seen more often when using the maximum template volume 
or a reduced amplifi cation reaction volume.


  The reaction volume was too low. This system is optimized for a 
fi nal reaction volume of 25µl. Decreasing the reaction volume 
may result in suboptimal performance.


7.C. Direct Amplifi cation of DNA From Storage Card Punches


The following information is specifi c to direct amplifi cation of DNA from storage card punches. For additional 
information about general amplifi cation and detection, see Section 7.A.


Symptoms Causes and Comments
Faint or absent allele peaks  The reaction volume was too low. This system is optimized for a 


fi nal reaction volume of 25µl to overcome inhibitors present in 
FTA® cards and DNA samples. Decreasing the reaction volume 
may result in suboptimal performance.


  DNA was not accessible on nonlytic material. Pretreat nonFTA 
materials with PunchSolution™ Reagent to ensure that DNA is 
liberated from cellular proteins.


  Poor sample deposition. Shedding and collection of donor cells 
was variable. Increase cycle number.


  Poor sample transfer to storage card or variable sampling from 
storage card. Take punches from a diff erent portion of the card. 
Increasing cycle number can improve low peak heights.
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7.C. Direct Amplifi cation of DNA From Storage Card Punches (continued)


Symptoms Causes and Comments
Faint or absent allele peaks (continued)  Too much sample in the reaction. Be sure to use the recommended 


number of punches. Follow the manufacturer’s recommendations 
when depositing sample onto the storage card. With FTA® cards, 
reducing the reaction volumes below 25μl may result in amplifi -
cation failure.


  Active PunchSolution™ Reagent carried over into amplifi cation 
reactions with nonFTA card punches. Ensure that the heat block 
reached 70°C and samples were incubated for 30 minutes or 
until wells are dry. Incubation for shorter time periods may 
result in incomplete inactivation of the PunchSolution™ 
Reagent. We have not tested longer incubation times.


  Inactive PunchSolution™ Reagent was used to pretreat nonFTA 
punches. Thaw the PunchSolution™ Reagent at 2–10°C. Do not 
store reagents in the refrigerator door, where the temperature 
can fl uctuate. Do not refreeze, as this may reduce activity.


Faint or absent allele peaks Positive control did not amplify. Check to make sure that the
for the positive control reaction  correct amount of 2800M Control DNA was added to the 


reaction.
 •  Do not include a blank punch in the positive control reaction. 


Presence of a blank punch may inhibit amplifi cation of 
2800M Control DNA.


 •  Optimize the amount of 2800M Control DNA for your 
thermal cycling conditions and laboratory preferences.


 Improper storage of the 2800M Control DNA.


Extra peaks visible in one Punch was contaminated. Take punches from blank paper 
or all color channels between samples.


  Artifacts of STR amplifi cation. Direct amplifi cation of >20ng of 
template can result in a higher number of artifact peaks. Use the 
recommended punch size and number of punches. Optimize the 
cycle number. See Section 6.L for additional information on 
stutter and artifacts.


  Amplifi cation of processed punches with high amounts of DNA 
can result in artifact peaks due to overamplifi cation, resulting in 
saturating signal on the CE instrument. Be sure to use the 
recommended number of punches. Use of a larger punch size or 
a smaller reaction volume may result in overamplifi cation and 
signal saturation. If the signal is saturated, repeat the amplifi ca-
tion with a smaller punch, a larger reaction volume or reduced 
cycle number.
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Symptoms Causes and Comments
Extra peaks visible in one Amplifi cation of excess template for a given cycle number can 
or all color channels (continued)  result in overloading of the capillary upon electrokinetic 


injection. The presence of excess DNA in the capillary makes it 
diffi  cult to maintain the DNA in a denatured single-stranded 
state. Some single-stranded DNA renatures and becomes 
double-stranded. Double-stranded DNA migrates faster than 
single-stranded DNA during capillary electrophoresis and 
appears as “shadow” peaks migrating in front of the main peaks 
(i.e., smaller in size). If this occurs at a heterozygous locus, it is 
sometimes possible to see two “shadow” peaks that diff er in size 
from one another by approximately the same distance as the 
single-stranded alleles.


  Artifacts of STR amplifi cation. Amplifi cation of STRs can result 
in artifacts that appear as peaks one base smaller than the allele 
due to incomplete addition of the 3´ A residue.


 •  Be sure to perform a 20-minute extension step at 60°C after 
thermal cycling (Section 4.B).


 • Decrease cycle number.
 • Increase the fi nal extension time.


Peak height imbalance  Excessive amount of DNA. Amplifi cation of >20ng of template 
can result in an imbalance, with smaller loci showing more 
product than larger loci.


 •  Be sure to use the recommended number of punches. Follow 
the manufacturer’s recommendations when depositing 
sample onto the card.


 • Decrease cycle number.


  The reaction volume was too low. This system is optimized for a 
fi nal reaction volume of 25µl to overcome inhibitors present in 
FTA® cards and PunchSolution™ Reagent. Decreasing the 
reaction volume may result in suboptimal performance.


  The cycle number was too high. Decrease the cycle number by 
one cycle, and repeat the amplifi cation.


  Amplifi cation was inhibited when using more than one storage 
card punch with blood. Use only one 1.2mm storage card punch 
with blood.


  DNA was not accessible on nonlytic material. Small loci may 
amplify preferentially, with large loci dropping out. Pretreat 
nonFTA materials with PunchSolution™ Reagent to ensure that 
DNA is liberated from cellular proteins.
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7.C. Direct Amplifi cation of DNA From Storage Card Punches (continued)


Symptoms Causes and Comments
Peak height imbalance (continued)  Active PunchSolution™ Reagent carried over into amplifi cation 


reactions with nonFTA card punches. Larger loci are most 
susceptible to carryover and will drop out before the smaller loci.


 •  Ensure that the heat block reached 70°C and samples were 
incubated for 30 minutes or until wells are dry. Incubation 
for shorter time periods may result in incomplete inactivation 
of the PunchSolution™ Reagent.


 •  Using a smaller amplifi cation reaction volume may compromise 
performance when using 10µl of PunchSolution™ Reagent. 
Reducing the PunchSolution™ Reagent volume may improve 
results for reactions with reduced amplifi cation volumes. 
Optimization and validation are required.


  Inactive PunchSolution™ Reagent was used to pretreat nonFTA 
punches. Thaw the PunchSolution™ Reagent at 2–10°C. Do not 
store reagents in the refrigerator door, where the temperature 
can fl uctuate. Do not refreeze, as this may reduce activity.


Extreme variability in sample-  There can be signifi cant individual-to-individual variability in the
to-sample peak heights  number of cells on a punch, resulting in peak height variability 


between samples. The PunchSolution™ Kit maximizes the 
recovery of amplifi able DNA from nonFTA punches but does not 
normalize the amount of DNA present.


7.D. Direct Amplifi cation of DNA From Swabs


The following information is specifi c to direct amplifi cation of DNA from swabs after pretreatment using the 
SwabSolution™ Kit. For additional information about general amplifi cation and detection, see Section 7.A.


Symptoms Causes and Comments
Faint or absent allele peaks  Poor sample deposition. Shedding and collection of donor cells 


was variable. Increase cycle number.
  Inactive SwabSolution™ Reagent. Thaw the SwabSolution™ 


Reagent completely in a 37°C water bath, and mix by gentle 
inversion. Store the SwabSolution™ Reagent at 2–10°C. Do not 
store reagents in the refrigerator door, where the temperature 
can fl uctuate. Do not refreeze, as this may reduce activity.


  Active SwabSolution™ Reagent carried over into the amplifi cation 
reaction. Ensure that the heat block reached 70°C (90°C if using a 
2.2ml, Square-Well Deep Well Plate) and samples were incubated 
for the full 30 minutes. Incubation for shorter time periods may 
result in incomplete reagent inactivation. Do not use an 
incubator to incubate tubes or plates; heat transfer is ineffi  cient 
and will result in poor performance. Use only a heat block to 
maintain effi  cient heat transfer. We have tested 60-minute 
incubation times and observed no diff erence in performance 
compared to a 30-minute incubation.
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Symptoms Causes and Comments
Faint or absent allele peaks (continued)  DNA was not accessible on nonlytic material. Pretreat swabs 


with SwabSolution™ Reagent to ensure that DNA is liberated 
from cellular proteins.


Faint or absent peaks for the If the positive control reaction failed to amplify, check to make 
positive control reaction  sure that the correct amount of 2800M Control DNA was added 


to the reaction. Due to the reduced cycle numbers used with 
swab extracts, it is necessary to increase the mass of 2800M 
Control DNA to obtain a profi le. We recommend 10ng of 2800M 
Control DNA per 25μl amplifi cation reaction. This mass of DNA 
should be reduced if cycle number is increased and decreased if 
the cycle number is increased. Increase or decrease by twofold 
the mass of 2800M Control DNA for every one-cycle decrease or 
increase, respectively.


 Improper storage of the 2800M Control DNA.


Extra peaks visible in one or  Swab extract was contaminated. Assemble a reaction containing 
all color channels  the swab extract prepared from a blank swab, or assemble a 


reaction where the SwabSolution™ Reagent is processed and 
incubated as a blank without a swab.


  Artifacts of STR amplifi cation. Amplifi cation of swab extracts 
with high DNA concentrations can result in artifact peaks due to 
overamplifi cation, resulting in saturated signal on the CE 
instrument. We recommend 2µl of swab extract per reaction. 
Using more than 2µl in a 25µl reaction or using 2µl with a 
smaller reaction volume may result in overamplifi cation and 
signal saturation. If signal is saturated, repeat amplifi cation with 
less swab extract or reduced cycle number.


 Amplifi cation of excess template for a given cycle number 
  resulted in overloading of the capillary upon electrokinetic 


injection. Excess DNA in the capillary is diffi  cult to maintain in a 
denatured single-stranded state. Some single-stranded DNA 
renatures and becomes double-stranded. Double-stranded DNA 
migrates faster than single-stranded DNA during capillary 
electrophoresis and appears as “shadow” peaks migrating in 
front of the main peaks. If this occurs at a heterozygous locus it 
is possible to observe the presence of two “shadow” peaks that 
diff er in size by approximately the same distance as the 
single-stranded alleles.
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7.D. Direct Amplifi cation of DNA From Swabs (continued)


Symptoms Causes and Comments
Extra peaks visible in one or Artifacts of STR amplifi cation. Amplifi cation of STRs can result 
all color channels (continued)  in artifacts that appear as peaks one base smaller than the allele 


due to incomplete addition of the 3´ A residue.
 •  Be sure to perform a 20-minute extension step at 60°C after 


thermal cycling (Section 4.C)
 •  Use 2µl of swab extract in a 25µl PowerPlex® Fusion 


reaction. A larger volume of swab extract may contain more 
than the recommended amount of DNA template, resulting in 
incomplete adenylation.


 • Decrease cycle number.
 • Increase the fi nal extension time.


Peak height imbalance   Excess DNA in the amplifi cation reaction can result in locus-to-
locus imbalance within a dye channel such that the peak heights 
at the smaller loci are greater than those at the larger loci 
(ski-slope eff ect). Use less swab extract, or reduce cycle number.


  The cycle number was too high. Decrease cycle number by one 
cycle, and repeat the amplifi cation.


  Active SwabSolution™ Reagent carried over from swab extracts 
into the amplifi cation reaction. Larger loci are most susceptible 
to reagent carryover and will drop out before the smaller loci. 
Ensure that the heat block reached 70°C (90°C if using 2.2ml, 
Square-Well Deep Well Plates) and samples were incubated for 
the full 30 minutes. Incubation for shorter time periods may 
result in incomplete reagent inactivation. Do not use an 
incubator to incubate tubes or plates; heat transfer is ineffi  cient 
and will result in poor performance. Use only a heat block to 
maintain effi  cient heat transfer.


  Inactive SwabSolution™ Reagent. Thaw the SwabSolution™ 
Reagent completely in a 37°C water bath, and mix by gentle 
inversion. Store the SwabSolution™ Reagent at 2–10°C. Do not 
store reagents in the refrigerator door, where the temperature 
can fl uctuate. Do not re-freeze, as this may reduce activity.


  DNA was not accessible on nonlytic material. Small loci may 
amplify preferentially, with large loci dropping out. Pretreat 
swabs with SwabSolution™ Reagent to ensure that DNA is 
liberated from cellular proteins.
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Symptoms Causes and Comments
Extreme variability in sample-  There can be signifi cant individual-to-individual variability in
to-sample peak heights  cell deposition onto buccal swabs. This will appear as variability 


in peak heights between swab extracts. The extraction process 
maximizes recovery of amplifi able DNA from buccal swabs but 
does not normalize the amount of DNA present. If variability is 
extreme, quantify the DNA using a fl uorescence-based double-
stranded DNA quantifi cation method or qPCR-based quantifi ca-
tion method. The quantifi cation values can be used to normalize 
input template amounts to minimize variation in signal intensity.


7.E. GeneMapper® ID-X Software


Symptoms Causes and Comments
Stutter peaks not fi ltered   Stutter text fi le was not imported into the Panel Manager when 


the panels and bins text fi les were imported.


  Be sure that the “Use marker-specifi c stutter ratio and distance if 
available” box is checked. If the “Use marker-specifi c stutter 
ratio and distance if available” box is not checked, stutter 
distance must be defi ned in the Analysis Method Allele tab.


Samples in the project not analyzed  The Analysis Requirement Summary window was not active, and 
there was an analysis requirement that was not met. Turn on 
Analysis Requirement Summary in the Options menu, and 
correct the necessary analysis requirements to continue analysis.


Edits in label edit viewer cannot be viewed  To view edits made to a project, the project fi rst must be saved. 
Close the plot view window, return to the main GeneMapper® 
ID-X page and save the project. Display the plot window again, 
and then view the label edit table.


Marker header bar for some loci are gray  When an edit is made to a locus, the quality fl ags and marker 
header bar automatically change to gray. To change the GQ and 
marker header bar for a locus to green, override the GQ in the 
plot window.


Alleles not called  To analyze samples with GeneMapper® ID-X software, at least 
one allelic ladder must be defi ned.


  An insuffi  cient number of CC5 ILS 500 fragments was defi ned. 
Be sure to defi ne at least two CC5 ILS 500 fragments smaller 
than the smallest sample peak and at least two CC5 ILS 500 
fragments larger than the largest sample peak. In this instance, 
the allelic ladder would have failed the allelic ladder quality 
check.







60 Promega Corpora  on · 2800 Woods Hollow Road · Madison, WI  53711-5399 USA · Toll Free in USA 800-356-9526 · 608-274-4330 · Fax 608-277-2516
TMD039 · Revised 3/15 www.promega.com


7.E. GeneMapper® ID-X Software (continued)


Symptoms Causes and Comments
Alleles not called (continued)  Run was too short, and larger peaks in ILS were not captured. 


Not all CC5 ILS 500 peaks defi ned in the size standard were 
detected during the run.


 •  Create a new size standard using the internal lane standard 
fragments present in the sample.


 • Re-run samples using a longer run time.


  A low-quality allelic ladder was used during analysis. Ensure 
that only high-quality allelic ladders are used for analysis.


Off -ladder alleles  An allelic ladder from a diff erent run than the samples was used. 
Re-analyze samples with an allelic ladder from the same run.


  The GeneMapper® ID-X software requires that the allelic ladder 
be imported from the same folder as the sample. Be sure that the 
allelic ladder is in the same folder as the sample. Create a new 
project and re-analyze, as described in Section 6.D or 6.E.


  Panels text fi le selected for analysis was incorrect for the STR 
system used. Assign correct panels text fi le that corresponds to 
the STR system used for amplifi cation.


  The allelic ladder was not identifi ed as an allelic ladder in the 
Sample Type column.


  The internal lane standard was not properly identifi ed in the 
sample. Manually redefi ne the sizes of the size standard 
fragments in the sample.


  A low-quality allelic ladder was used during analysis. Ensure 
that only high-quality allelic ladders are used for analysis.


  Incorrect polymer was used. Use of a polymer other than POP-4® 
polymer may change migration of the fragments. Alleles may 
migrate outside of the panel range established using POP-4® 
polymer.


Size standard not called correctly  Starting data point was incorrect for the partial range chosen in 
Section 6.D or 6.E. Adjust the starting data point in the analysis 
method. Alternatively, use a full range for the analysis.


  Extra peaks in size standard. Open the Size Match Editor. 
Highlight the extra peak, select “Edit” and select “delete size 
label”. Select “auto adjust sizes”.


  Run was too short, and larger peaks in ILS were not captured. 
Not all CC5 ILS 500 peaks defi ned in the size standard were 
detected during the run.


 •  Create a new size standard using the internal lane standard 
fragments present in the sample.


 • Re-run samples using a longer run time.
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Symptoms Causes and Comments
Peaks in size standard missing  If peaks are below threshold, decrease the peak amplitude 


threshold in the analysis method for the orange channel to include 
peaks or increase the volume of CC5 ILS 500 used in Section 5.


  If peaks are low-quality, redefi ne the size standard for the 
sample to skip these peaks.


 An incorrect size standard was used.


Signifi cantly raised baseline  Poor spectral calibration. Perform a new spectral calibration, 
and re-run the samples.


  Incorrect G5 spectral was active. Re-run samples, and confi rm 
that the PowerPlex® 5-dye G5 spectral is set for G5. See 
instructions for instrument preparation in Section 5.


7.F. GeneMapper® ID Software


Symptoms Causes and Comments
Alleles not called  To analyze samples with GeneMapper® ID software, the analysis 


parameters and size standard must both have “Basic or Advanced” 
as the analysis type. If they are diff erent, an error is obtained.


  To analyze samples with GeneMapper® ID software, at least one 
allelic ladder must be defi ned.


  An insuffi  cient number of CC5 ILS 500 fragments was defi ned. 
Be sure to defi ne at least two CC5 ILS 500 fragments smaller 
than the smallest sample peak and at least two CC5 ILS 500 
fragments larger than the largest sample peak.


  Run was too short, and larger peaks in ILS were not captured. 
Not all CC5 ILS 500 peaks defi ned in the size standard were 
detected during the run.


 •  Create a new size standard using the internal lane standard 
fragments present in the sample.


 • Re-run samples using a longer run time.
  A low-quality allelic ladder was used during analysis. Ensure 


that only high-quality allelic ladders are used for analysis.
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7.F. GeneMapper® ID Software (continued)


Symptoms Causes and Comments
Off -ladder alleles  An allelic ladder from a diff erent run than the samples was used. 


Re-analyze samples with an allelic ladder from the same run.


  The GeneMapper® ID software requires that the allelic ladder be 
imported from the same folder as the sample. Be sure that the 
allelic ladder is in the same folder as the sample. Create a new 
project and re-analyze as described in Section 6.I or 6.J.


  Panels text fi le selected for analysis was incorrect for the STR 
system used. Assign correct panels text fi le that corresponds to 
the STR system used for amplifi cation.


  The allelic ladder was not identifi ed as an allelic ladder in the 
Sample Type column.


  The wrong analysis type was chosen for the analysis method. Be 
sure to use the HID analysis type.


  The internal lane standard was not properly identifi ed in the 
sample. Manually redefi ne the sizes of the size standard 
fragments in the sample.


  A low-quality allelic ladder was used during analysis. Ensure 
that only high-quality allelic ladders are used for analysis.


Size standard not called correctly  Starting data point was incorrect for the partial range chosen in 
Section 6.I or 6.J. Adjust the starting data point in the analysis 
method. Alternatively, use a full range for the analysis.


  Extra peaks in advanced mode size standard. Open the Size 
Match Editor. Highlight the extra peak, select “Edit” and select 
“delete size label”. Select “auto adjust sizes”.


  Run was too short, and larger peaks in ILS were not captured. 
Not all CC5 ILS 500 peaks defi ned in the size standard were 
detected during the run.


 •  Create a new size standard using the internal lane standard 
fragments present in the sample.


 • Re-run samples using a longer run time.
Peaks in size standard missing  If peaks are below threshold, decrease the peak amplitude 


threshold in the analysis method for the orange channel to 
include peaks.


  If peaks are low-quality, redefi ne the size standard for the 
sample to skip these peaks.


Error message: The size standard and analysis method were not in the same mode
“Either panel, size standard, mode (“Classic” vs. “Basic or Advanced”). Be sure both fi les are 
or analysis method is invalid” set to the same mode, either Classic or Basic or Advanced mode.
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Symptoms Causes and Comments
No alleles called, but no error Panels text fi le was not selected for sample. In the Panel column, 
message appears  select the appropriate panels text fi le for the STR system that 


was used.


  No size standard was selected. In the Size Standard column, be 
sure to select the appropriate size standard.


  Size standard was not correctly defi ned, or size peaks were 
missing. Redefi ne size standard to include only peaks present in 
your sample. Terminating analysis early or using short run times 
will cause larger ladder peaks to be missing. This will cause your 
sizing quality to be fl agged as “red”, and no allele sizes will be 
called.


Error message:  The bins text fi le assigned to the analysis method was deleted. In
“Both the Bin Set used in the Analysis the GeneMapper Manager, select the Analysis Methods tab, and
Method and the Panel must belong open the analysis method of interest. Select the Allele tab, and
to the same Chemistry Kit” select an appropriate bins text fi le.


  The wrong bins text fi le was chosen in the analysis method Allele 
tab. Be sure to choose the appropriate bins text fi le, as shown in 
Figure 19.


Signifi cantly raised baseline  Poor spectral calibration. Perform a new spectral calibration, 
and re-run the samples.


  Use of Classic mode analysis method. Use of Classic mode 
analysis on samples can result in baselines with more noise than 
those analyzed using the Basic or Advanced mode analysis 
method. Advanced mode analysis methods and size standards 
are recommended.


  Incorrect G5 spectral was active. Re-run samples, and confi rm 
that the PowerPlex® 5-dye G5 spectral is set for G5. See 
instructions for instrument preparation in Section 5.


Error message after attempting to import There was a confl ict between diff erent sets of panels and bins 
panels and bins text fi les: “Unable to text fi les. Check to be sure that the bins are installed properly. If
save panel data: java.SQLEException: not, delete all panels and bins text fi les, and re-import fi les in a 
ORA-00001: unique constraint diff erent order.
(IFA.CKP_NNN) violated”.


Allelic ladder peaks labeled off -ladder  GeneMapper® ID software was not used, or microsatellite analysis 
settings were used instead of HID analysis settings. GeneMapper® 
software does not use the same algorithms as GeneMapper® ID 
software and cannot correct for sizing diff erences using the allelic 
ladder. We recommend using GeneMapper® ID software to 
analyze PowerPlex® reactions. If using GeneMapper® ID 
software, version 3.2, be sure that the analysis method selected 
is an HID method. This can be verifi ed by opening the analysis 
method using the GeneMapper® Manager, and then selecting the 
General tab. The analysis type cannot be changed. If the method is 
not HID, it should be deleted and a new analysis method created.
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9. Appendix


9.A. Advantages of Using the Loci in the PowerPlex® Fusion System


A single PowerPlex® Fusion System reaction amplifi es all core loci required for US expanded CODIS and European 
databases (Tables 4 and 5). Table 6 lists the PowerPlex® Fusion System alleles amplifi ed from commonly available stan-
dard DNA templates. Additionally, the male-specifi c DYS391 locus is included to identify null Y results for Amelogenin.


We have carefully selected primers to avoid or minimize artifacts, including those associated with DNA polymerases, such 
as repeat slippage and terminal nucleotide addition (14,15). Repeat slippage, sometimes called “n–4 peaks”, “stutter” 
or “shadow peaks”, is due to the loss of a repeat unit during DNA amplifi cation, somatic variation within the DNA or 
both. The amount of this artifact observed depends primarily on the locus and the DNA sequence being amplifi ed.


Terminal nucleotide addition (16,17) occurs when a thermostable nonproofeading DNA polymerase adds a nucleotide, 
generally adenine, to the 3´ ends of amplifi ed DNA fragments in a template-independent manner. The effi  ciency with 
which this occurs varies with diff erent primer sequences. Thus, an artifact peak one base shorter than expected 
(i.e., missing the terminal addition) is sometimes seen. We have modifi ed primer sequences and added a fi nal extension 
step at 60°C (18) to the amplifi cation protocols to provide conditions for essentially complete terminal nucleotide 
addition when recommended amounts of template DNA are used.
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9.A. Advantages of Using the Loci in the PowerPlex® Fusion System (continued)


Table 4. The PowerPlex® Fusion System Locus-Specifi c Information.


STR Locus Label
Chromosomal 


Location1


Repeat Sequence2


5´3´


Amelogenin3 Fluorescein Xp22.1–22.3 and Y NA


D3S1358 Fluorescein 3p21.31 (45.557Mb) TCTA Complex


D1S1656 Fluorescein 1q42 (228.972Mb) TAGA Complex


D2S441 Fluorescein 2p14 (68.214Mb) TCTA


D10S1248 Fluorescein 10q26.3 (130.567Mb) GGAA


D13S317 Fluorescein 13q31.1 (81.62Mb) TATC


Penta E Fluorescein 15q26.2 (95.175Mb) AAAGA


D16S539 JOE 16q24.1 (84.944Mb) GATA


D18S51 JOE 18q21.33 (59.1Mb) AGAA (19)


D2S1338 JOE 2q35 (218.705Mb) TGCC/TTCC


CSF1PO JOE 5q33.1 (149.436Mb) AGAT


Penta D JOE 21q22.3 (43.88Mb) AAAGA


TH01 TMR-ET 11p15.5 (2.149Mb) AATG (19)


vWA TMR-ET 12p13.31 (5.963Mb) TCTA Complex (19)


D21S11 TMR-ET 21q21.1 (19.476Mb) TCTA Complex (19)


D7S820 TMR-ET 7q21.11 (83.433Mb) GATA


D5S818 TMR-ET 5q23.2 (123.139Mb) AGAT


TPOX TMR-ET 2p25.3 (1.472Mb) AATG


DYS391 TMR-ET Y TCTA


D8S1179 CXR-ET 8q24.13 (125.976Mb) TCTA Complex (19)


D12S391 CXR-ET 12p12 (12.341Mb) AGAT/AGAC Complex


D19S433 CXR-ET 19q12 (35.109Mb) AAGG Complex


FGA CXR-ET 4q28 (155.866Mb) TTTC Complex (19)


D22S1045 CXR-ET 22q12.3 (35.779Mb) ATT
1Information about the chromosomal location of these loci can be found in references 20, 21 and 22 and at: 
www.cstl.nist.gov/biotech/strbase/chrom.htm
2The August 1997 report (23,24) of the DNA Commission of the International Society for Forensic Haemogenetics 
(ISFH) states, “1) for STR loci within coding genes, the coding strand shall be used and the repeat sequence motif 
defi ned using the fi rst possible 5´ nucleotide of a repeat motif; and 2) for STR loci not associated with a coding gene, 
the fi rst database entry or original literature description shall be used”.
3Amelogenin is not an STR but displays an 89-base, X-specifi c band and a 95-base, Y-specifi c band.
NA = Not applicable







Promega Corpora  on · 2800 Woods Hollow Road · Madison, WI  53711-5399 USA · Toll Free in USA 800-356-9526 · 608-274-4330 · Fax 608-277-2516 67
www.promega.com  TMD039 · Revised 3/15


Table 5. The PowerPlex® Fusion System Allelic Ladder Information.


STR Locus Label
Size Range of Allelic Ladder 


Components1,2 (bases)
Repeat Numbers of Allelic 


Ladder Components3


Amelogenin4 Fluorescein 89, 95 X, Y


D3S1358 Fluorescein 103–147 9–20


D1S1656 Fluorescein 161–208 9–14, 14.3, 15, 15.3, 16, 16.3, 17, 17.3, 18, 18.3, 19, 19.3, 20.3


D2S441 Fluorescein 214–250 8–11, 11.3, 12–17


D10S1248 Fluorescein 256–280 8–19


D13S317 Fluorescein 302–350 5–17


Penta E Fluorescein 371–466 5–24


D16S539 JOE 84–132 4–16


D18S51 JOE 134–214 7–10, 10.2, 11–13, 13.2, 14–27


D2S1338 JOE 224–296 10, 12, 14–28


CSF1PO JOE 318–362 5–16


Penta D JOE 377–450 2.2, 3.2, 5–17


TH01 TMR-ET 72–115 3–9, 9.3, 10–11, 13.3


vWA TMR-ET 127–183 10–24


D21S11 TMR-ET 203–259 24, 24.2, 25, 25.2, 26–28, 28.2, 29, 29.2, 30, 30.2, 
31, 31.2, 32, 32.2, 33, 33.2, 34, 34.2, 35, 35.2, 36–38


D7S820 TMR-ET 269–313 5–16


D5S818 TMR-ET 321–369 6–18


TPOX TMR-ET 393–441 4–16


DYS391 TMR-ET 442–486 5–16


D8S1179 CXR-ET 76–124 7–19


D12S391 CXR-ET 133–185 14–17, 17.3, 18, 18.3, 19–27


D19S433 CXR-ET 193–245 5.2, 6.2, 8–12, 12.2, 13, 13.2, 14, 14.2, 
15, 15.2, 16, 16.2, 17, 17.2, 18, 18.2


FGA CXR-ET 265–411 14–18, 18.2, 19, 19.2, 20, 20.2, 21, 21.2, 22, 22.2, 
23, 23.2, 24, 24.2, 25, 25.2, 26–30, 31.2, 32.2, 33.2, 


42.2, 43.2, 44.2, 45.2, 46.2, 48.2, 50.2


D22S1045 CXR-ET 425–464 7–20
1The length of each allele in the allelic ladder has been confi rmed by sequence analysis.
2When using an internal lane standard, such as the CC5 Internal Lane Standard 500, the calculated sizes of allelic ladder components 
may diff er from those listed. This occurs because diff erent sequences in allelic ladder and ILS components may cause diff erences in 
migration. The dye label and linker also aff ect migration of alleles.
3For a current list of microvariants, see the Variant Allele Report published at the U.S. National Institute of Standards and Technology 
(NIST) web site at: www.cstl.nist.gov/div831/strbase/
4Amelogenin is not an STR but displays an 89-base, X-specifi c band and a 95-base, Y-specifi c band.
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9.A. Advantages of Using the Loci in the PowerPlex® Fusion System (continued)


Table 6. The PowerPlex® Fusion System Allele Determinations in Commonly Available Standard DNA 
Templates.


STR Locus


Standard DNA Templates1


2800M 9947A 9948


Amelogenin X, Y X, X X, Y


D3S1358 17, 18 14, 15 15, 17


D1S1656 12, 13 18.3, 18.3 14, 17


D2S441 10, 14 10, 14 11, 12


D10S1248 13, 15 13, 15 12, 15


D13S317 9, 11 11, 11 11, 11


Penta E 7, 14 12, 13 11, 11


D16S539 9, 13 11, 12 11, 11


D18S51 16, 18 15, 19 15, 18


D2S1338 22, 25 19, 23 23, 23


CSF1PO 12, 12 10, 12 10, 11, 122


Penta D 12, 13 12, 12 8, 12


TH01 6, 9.3 8, 9.3 6, 9.3


vWA 16, 19 17, 18 17, 17


D21S11 29, 31.2 30, 30 29, 30


D7S820 8, 11 10, 11 11, 11


D5S818 12, 12 11, 11 11, 13


TPOX 11, 11 8, 8 8, 9


DYS391 10 – 10


D8S1179 14, 15 13, 13 12, 13


D12S391 18, 23 18, 20 18, 24


D19S433 13, 14 14, 15 13, 14


FGA 20, 23 23, 24 24, 26


D22S1045 16, 16 11, 14 16, 18
1Information on strains 9947A and 9948 is available online at: http://ccr.coriell.org/Sections/Search/
Sample_Detail.aspx?Ref=GM09947 and http://ccr.coriell.org/Sections/Search/Sample_Detail.
aspx?Ref=GM09948
Information about the use of 9947A and 9948 DNA as standard DNA templates can be found in reference 25.
2The relative peak heights for these three alleles will diff er. Allele 12 may not be called.
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9.B. DNA Extraction and Quantifi cation Methods and Automation Support


Promega off ers a wide variety of reagents and automated methods for sample preparation, DNA purifi cation and DNA 
quantifi cation prior to STR amplifi cation.


For analysis of database, reference and other single-source samples, we recommend direct amplifi cation of DNA from 
FTA® card punches or direct amplifi cation of DNA from swabs and nonFTA punches following a preprocessing step 
with the SwabSolution™ Kit or PunchSolution™ Kit, respectively. The SwabSolution™ Kit (Cat.# DC8271) contains 
reagents for rapid DNA preparation from buccal swabs prior to amplifi cation. The procedure lyses cells contained on 
the swab head and releases into solution suffi  cient DNA for STR amplifi cation. A small volume of the fi nal swab extract 
is added to the PowerPlex® reaction. The PunchSolution™ Kit is used to process punches from nonFTA storage cards 
containing blood or buccal samples prior to direct amplifi cation.


For casework or samples that require DNA purifi cation, we recommend the DNA IQ™ System (Cat.# DC6700), which 
is a DNA isolation system designed specifi cally for forensic samples (26). This system uses paramagnetic particles to 
prepare clean samples for STR analysis easily and effi  ciently and can be used to extract DNA from stains or liquid 
samples, such as blood or solutions. The DNA IQ™ System eliminates PCR inhibitors and contaminants frequently 
encountered in casework samples. In additional, DNA has been isolated from casework samples such as tissue, 
diff erentially separated sexual assault samples and stains on support materials. The DNA IQ™ System has been tested 
with PowerPlex® Systems to ensure a streamlined process.


For applications requiring human-specifi c DNA quantifi cation, the Plexor® HY System (Cat.# DC1000) was developed 
(27). This qPCR-based method provides total human and male-specifi c DNA quantifi cation in one reaction. Additionally, 
the Plexor® HY System provides a post-amplifi cation melt analysis to confi rm positive results and an Internal PCR 
Control (IPC) to confi rm negative results. Additional ordering information is available in Section 11.G.


For information about automation of Promega chemistries on automated workstations using Identity Automation™ 
solutions, contact your local Promega Branch Offi  ce or Distributor (contact information available at: 
www.promega.com/support/worldwide-contacts/), e-mail: genetic@promega.com or visit: 
www.promega.com/idautomation/
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9.C. The CC5 Internal Lane Standard 500


The CC5 Internal Lane Standard 500 contains 21 DNA fragments of 60, 65, 80, 100, 120, 140, 160, 180, 200, 225, 
250, 275, 300, 325, 350, 375, 400, 425, 450, 475 and 500 bases in length (Figure 28). Each fragment is labeled with 
CC5 dye and can be detected separately (as a fi fth color) in the presence of PowerPlex® Fusion-amplifi ed material. The 
CC5 ILS 500 is designed for use in each CE injection to increase precision in analyses when using the PowerPlex® 
Fusion System. Protocols to prepare and use this internal lane standard are provided in Section 5.


Note: Sizing of Penta E and DYS391 alleles ≥475 bases will not use Local Southern Method. For Penta E, alleles >24 
will be labeled as “OL.”


82
48


TA


Figure 28. CC5 Internal Lane Standard 500. An electropherogram showing the CC5 Internal Lane Standard 500 
fragments.


9.D. Composition of Buff ers and Solutions


TE–4 buff er (10mM Tris-HCl, 0.1mM EDTA 
[pH 8.0])


 1.21g Tris base
 0.037g EDTA (Na2EDTA • 2H2O)


Dissolve Tris base and EDTA in 900ml of deionized 
water. Adjust to pH 8.0 with HCl. Bring the fi nal 
volume to 1 liter with deionized water.


TE–4 buff er with 20µg/ml glycogen
 1.21g Tris base
 0.037g EDTA (Na2EDTA • 2H2O)
 20µg/ml glycogen


Dissolve Tris base and EDTA in 900ml of deionized 
water. Adjust to pH 8.0 with HCl. Add glycogen. Bring 
the fi nal volume to 1 liter with deionized water.
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9.E. Related Products


STR Systems


Product Size Cat.#
PowerPlex® Fusion 6C System 50 (or 100 direct-amp) reactions DC2705


 200 (or 400 direct-amp) reactions DC2720


PowerPlex® Y23 System 50 reactions DC2305


 200 reactions DC2320


PowerPlex® 21 System 200 reactions DC8902


 4 × 200 reactions DC8942


PowerPlex® 18D System 200 reactions DC1802


 800 reactions DC1808


PowerPlex® ESX 16 Fast System 100 reactions DC1611


 400 reactions DC1610


PowerPlex® ESX 17 Fast System 100 reactions DC1711


 400 reactions DC1710


PowerPlex® ESI 16 Fast System 100 reactions DC1621


 400 reactions DC1620


PowerPlex® ESI 17 Fast System 100 reactions DC1721


 400 reactions DC1720


PowerPlex® 16 HS System 100 reactions DC2101


 400 reactions DC2100


PowerPlex® CS7 System 100 reactions DC6613


Not for Medical Diagnostic Use.


Accessory Components


Product Size Cat.#
PowerPlex® 5-Dye Matrix Standards, 3100/3130 25µl (each dye) DG4700


PunchSolution™ Kit 100 preps DC9271


SwabSolution™ Kit 100 preps DC8271


CC5 Internal Lane Standard 500 300µl DG1521


2800M Control DNA (10ng/µl) 25μl DD7101


2800M Control DNA (0.25ng/µl) 500µl DD7251


Water, Amplifi cation Grade 6,250µl (5 × 1,250µl) DW0991


Not for Medical Diagnostic Use.
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9.E. Related Products (continued)


Sample Preparation and DNA Quantifi cation Systems


Product Size Cat.#
DNA IQ™ System 100 reactions DC6701


 400 reactions DC6700


Plexor® HY System* 200 reactions DC1001


 800 reactions DC1000


*Not for Medical Diagnostic Use.


9.F. Summary of Changes


The following changes were made to the 3/15 revision of this document:


1. The document was updated to include information about compatibility of additional software versions, update 
the newest compatible kits, provide more detail about necessary testing materials and conditions, provide 
updates to fi gures in Section 6 to better represent instructions and update the Troubleshooting Section with 
additional symptoms, causes and comments.


2. The recommendation for storage at 4°C for daily use has been extended to 1 month from 1 week.


3. The document design was updated.
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(a)U.S. Pat. No. 6,242,235, Australian Pat. No. 761757, Canadian Pat. No. 2,335,153, Chinese Pat. No. ZL99808861.7, Hong Kong Pat. No. HK 1040262, 
Japanese Pat. No. 3673175, European Pat. No. 1088060 and other patents pending.
(b)Australian Pat. No. 724531, Canadian Pat. No. 2,251,793, Korean Pat. No. 290332, Singapore Pat. No. 57050, Japanese Pat. Nos. 3602142 and 
4034293, Chinese Pat. Nos. ZL99813729.4 and ZL97194967.0, European Pat. No. 0960207 and other patents pending.
(c)U.S. Pat. No 6,238,863, European Pat. No. 1058727, Chinese Pat. No. ZL99802696.4, Japanese Pat. No. 4494630 and other patents pending.
(d)STR loci are the subject of U.S. Pat. No. RE 37,984, German Pat. No. DE 38 34 636 C2 and other patents issued to the Max-Planck-Gesellscha   zur 
Förderung der Wissenscha  en, e.V., Germany.
(e)Allele sequences for one or more of the loci vWA, FGA, D8S1179, D21S11 and D18S51 in allelic ladder mixtures is licensed under U.S. Pat. Nos. 
7,087,380, 7,645,580, Australia Pat. No. 2003200444 and corresponding patent claims outside the US.
(f)TMR-ET, CXR-ET and CC5 dyes are proprietary.
(g )This product or por  ons thereof is manufactured and sold under license from GE Healthcare under Australia Pat. No. 692230, Austria Pat. No. 
E236994, Belgium Pat. No. 0743987, Canada Pat. No. 2231475, EP Pat. Nos. 0743987 and 0851867, France Pat. Nos. 0743987 and 0851867, Germany 
Pat. Nos. 19581489, 69530286.8 and 0851867, Italy Pat. Nos. 0743987 and 0851867, Japan Pat. No. 3066984, Liechtenstein Pat. Nos. 0743987 and 
0851867, Netherlands Pat. Nos. 0743987 and 0851867, Spain Pat. Nos. 2197193 and 2173310, Sweden Pat. Nos. 0743987 and 0851867, Switzerland 
Pat. Nos. 0743987 and 0851867, United Kingdom Pat. Nos. 0743987 and 0851867, U.S. Pat. Nos. 5,654,419, 5,688,648, 5,869,255, 6,177,247, 5,707,804, 
6,028,190, 6,544,744, 7,015,000 and 5,728,528 and other pending and foreign patent applica  ons.
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1. Description


The PunchSolution™ Kit is designed for processing punches from nonFTA storage cards prior to amplifi cation using 
PowerPlex® Systems for human STR genotyping. The PunchSolution™ Kit is suitable for preprocessing punches 
from nonFTA storage cards that have been used to collect buccal cells or blood. The PunchSolution™ Kit contains 
PunchSolution™ Reagent and 5X AmpSolution™ Reagent. The PunchSolution™ Reagent is used for treating punches 
before amplifi cation. The 5X AmpSolution™ Reagent must be added to amplifi cation reactions when performing direct 
amplifi cation of DNA from treated punches under the conditions indicated in Table 1. It is not possible to generate a 
full STR profi le under the conditions stated in Table 1 without the addition of 5X AmpSolution™ Reagent.
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1. Description (continued)


Table 1. Amplifi cation Conditions Requiring 5X AmpSolution™ Reagent.


PowerPlex® System
Direct-Amplifi cation 


Reaction Volume


PowerPlex® Fusion 6C1 12.5µl


PowerPlex® Fusion1 12.5µl


PowerPlex® Y231 12.5µl


PowerPlex® 211 12.5µl


PowerPlex® 18D1 12.5µl


PowerPlex® ESX Fast and ESI Fast 12.5µl and 25µl


PowerPlex® ESX and ESI 25µl


PowerPlex® CS7 25µl


PowerPlex® 16 HS 12.5µl and 25µl


PowerPlex® 162 12.5µl and 25µl
15X AmpSolution™ Reagent is not required with these PowerPlex® Systems in a 
25µl direct-amplifi cation reaction volume.
2The PunchSolution™ Kit and PowerPlex® 16 System should only be used with 
buccal samples, not blood samples.


2. Product Components and Storage Conditions


P R O D U C T  S I Z E  C AT. #


PunchSolu  on™ Kit 100 prepara  ons DC9271


Not For Medical Diagnostic Use. This system contains suffi  cient reagents to process 100 samples. Includes:


• 1ml PunchSolution™ Reagent
• 500µl 5X AmpSolution™ Reagent


Storage Conditions: Upon arrival, thaw the PunchSolution™ Reagent completely, mix by gentle inversion and 
store at 2–10°C. Thaw the 5X AmpSolution™ Reagent completely (in a 37°C water bath or at ambient temperature), 
mix by vortexing and store at 2–10°C. The 5X AmpSolution™ Reagent may be turbid after thawing or storage at 4°C. 
If this occurs, warm the reagent briefl y at 37°C, then vortex until clear. Do not store reagents in the refrigerator door, 
where the temperature can fl uctuate. Storing reagents in the refrigerator door can compromise stability.
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The 5X AmpSolution™ Reagent is used with certain direct-amplifi cation reaction conditions of PowerPlex® Systems 
(see Table 1). This reagent is not required for the PowerPlex® Fusion 6C, PowerPlex® Fusion, PowerPlex® Y23, 
PowerPlex® 21 and PowerPlex® 18D Systems when using a 25µl amplifi cation reaction volume. The reagent is 
required for the PowerPlex® Fusion 6C, PowerPlex® Fusion, PowerPlex® Y23, PowerPlex® 21, PowerPlex® 18D, 
PowerPlex® ESX Fast and ESI Fast and PowerPlex® 16 HS Systems when amplifying DNA directly from storage card 
punches in a 12.5µl reaction volume. We do not recommend using the PowerPlex® 16 System for punches from blood 
cards. Inclusion of the 5X AmpSolution™ Reagent in the PowerPlex® 16 System reactions with blood punches may not 
overcome the inhibition caused by heme carryover.


3. Protocol for Processing 1.2mm Punches from NonFTA Storage Cards


NonFTA sample types include:
• buccal samples on Bode Buccal DNA Collector™ devices
• blood or buccal samples on nonFTA storage card punches (e.g., S&S 903)


Materials to Be Supplied by the User
• MicroAmp® optical 96-well reaction plate (Applied Biosystems Part# N801-0560) or equivalent
• 70°C heat block with insert capable of accepting a 96-well plate or thermal cycler set to 70°C


1. Place one 1.2mm punch per sample into a well of the 96-well reaction plate.


 Note: In this protocol, the punch is added to the empty well, and then the PunchSolution™ Reagent is added. 
Adding PunchSolution™ Reagent to the well before adding the punch also is acceptable and may help alleviate 
static problems.


2. Add 10µl of PunchSolution™ Reagent to each 1.2mm punch.


 Note: Do not cover the plate with a lid or sealer or place the plate in a thermal cycler with a closed, heated lid. 
A closed, heated lid will prevent evaporation, even with an open plate. If you use a thermal cycler with a heated 
lid, leave the lid open to allow effi  cient evaporation.


3. Incubate plate at 70°C for 30 minutes or until wells are dry.


 Note: We strongly recommend incubating for the full 30 minutes. Shorter incubation times may result in poor 
performance.


4. Amplifi cation and Detection of Amplifi ed Fragments


Follow the amplifi cation protocol for Direct Amplifi cation of DNA from Storage Card Punches and the standard 
detection protocol in the appropriate PowerPlex® System Technical Manual to amplify DNA from storage card punches 
and prepare samples for injection on the capillary electrophoresis (CE) instrument.
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5. Troubleshooting


The following troubleshooting section is specifi c for the PunchSolution™ Kit. For additional troubleshooting 
information pertaining to the specifi c PowerPlex® System you are using, please refer to the troubleshooting section of 
that PowerPlex® System Technical Manual, which is available online at: www.promega.com/protocols/


For questions not addressed here or in the troubleshooting section of the PowerPlex® System Technical Manual, please 
contact your local Promega Branch Offi  ce or Distributor. Contact information available at: www.promega.com. 
E-mail: genetic@promega.com


Symptoms Causes and Comments
Faint or absent allele peaks  Poor sample deposition. Shedding and collection of donor cells 


was variable. Increase cycle number.


  Active PunchSolution™ Reagent carried over into the PowerPlex® 
System reaction. Ensure that the heat block reached 70°C and 
samples were incubated for 30 minutes or until wells are dry. 
Incubation for shorter time periods may result in incomplete 
inactivation of the PunchSolution™ Reagent. We have not tested 
longer incubation times.


  Inactive PunchSolution™ Reagent. Thaw PunchSolution™ 
Reagent completely and mix by gentle inversion. Store thawed 
PunchSolution™ Reagent at 2–10°C in a refrigerator. Do not 
store reagents in the refrigerator door, where the temperature 
can fl uctuate. Do not refreeze, as this may reduce activity.


  If using amplifi cation conditions that require 5X AmpSolution™ 
Reagent (see Table 1), make surethat the PCR amplifi cation mix 
contained AmpSolution™ Reagent. Omitting AmpSolution™ 
Reagent from these PowerPlex® System reactions will result in 
amplifi cation failure.
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Symptoms Causes and Comments
Faint or absent peaks seen for  If the positive control DNA supplied with the PowerPlex® 
positive control DNA  System fails to amplify, make sure that the correct amount of 


positive control DNA was added to the amplifi cation reaction. 
Due to the reduced cycle numbers used with processed punches 
it is necessary to increase the mass of positive control DNA to 
obtain a profi le. Follow the recommendation provided in the 
appropriate PowerPlex® System Technical Manual.


Extra peaks visible in one or all color channels Processed 1.2mm punch was contaminated.


  Amplifi cation of processed punches with high DNA concen-
trations can result in artifact peaks due to overamplifi cation, 
resulting in saturating signal on the CE. Using more than the 
recommended number of storage card punches per reaction may 
result in overamplifi cation and signal saturation. If the signal is 
saturated, repeat the amplifi cation with a smaller punch, a larger 
reaction volume or reduced cycle number to reduce peak 
heights.


  Amplifi cation of excess template for a given cycle number can 
result in overloading of the capillary upon electrokinetic 
injection. Excess DNA in the capillary is diffi  cult to maintain in 
a denatured single-stranded state. Some single-stranded DNA 
renatures and becomes double-stranded. Double-stranded DNA 
migrates faster than single-stranded DNA during capillary 
electrophoresis and appears as “shadow” peaks migrating in 
front of the main peaks. If this occurs at a heterozygous locus, it 
is sometimes possible to see two “shadow” peaks that diff er in 
size by approximately the same distance as the single-stranded 
alleles. Repeat the amplifi cation with fewer punches or reduced 
cycle number.
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5. Troubleshooting (continued)


Symptoms Causes and Comments
Peak height imbalance  Excess DNA in PowerPlex® System reactions can result in 


locus-to-locus imbalance within a dye channel such that the peak 
heights at the smaller loci are greater than those at the larger 
loci (ski-slope eff ect). Use a smaller punch, a larger reaction 
volume or reduced cycle number.


  Active PunchSolution™ Reagent carried over into PowerPlex® 
System reaction. Larger loci are most susceptible to active 
PunchSolution™ Reagent carryover and will drop out before the 
smaller loci. Ensure that the heat block reached 70°C and 
samples were incubated for 30 minutes or until wells are dry. 
Incubation for shorter time periods may result in incomplete 
inactivation of the PunchSolution™ Reagent.


  Inactive PunchSolution™ Reagent. Thaw PunchSolution™ 
Reagent completely and mix by gentle inversion. Store thawed 
PunchSolution™ Reagent at 2–10°C in a refrigerator. Do not 
store reagents in the refrigerator door, where the temperature 
can fl uctuate. Do not refreeze, as this may reduce activity.


  Carryover of active PunchSolution™ Reagent into amplifi cation 
reaction. We recommend treating one 1.2mm punch with 10µl 
of PunchSolution™ Reagent per recommended amplifi cation 
reaction. Use of a smaller amplifi cation reaction volume may 
compromise performance if using 10µl of PunchSolution™ 
Reagent. Reduction of PunchSolution™ Reagent volume may 
improve results for reduced amplifi cation reaction volume. 
Laboratory optimization and validation are required.


Extreme variability in sample  There can be signifi cant individual-to-individual variability in 
to sample peak heights  the deposition of cells onto a punch, resulting in peak height 


variability between samples. The PunchSolution™ Kit increases 
the recovery of DNA from samples but does not normalize the 
amount of DNA present.
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6. Related Products


Product Size Cat.#
SwabSolution™ Kit 100 preps DC8271


5X AmpSolution™ Reagent 500µl DM1231


PowerPlex® Fusion 6C System 50 reactions DC2705


 200 reactions DC2720


PowerPlex® Fusion System 200 reactions DC2402 


 800 reactions DC2408


PowerPlex® ESX 17 Fast System 100 reactions DC1711 


 400 reactions DC1710


PowerPlex® ESI 17 Fast System 100 reactions DC1721


 400 reactions DC1720


PowerPlex® ESX 16 Fast System 100 reactions DC1611


 400 reactions DC1610


PowerPlex® ESI 16 Fast System 100 reactions DC1621


 400 reactions DC1620


PowerPlex® 18D System 200 reactions DC1802


 800 reactions DC1808


PowerPlex® 21 System 200 reactions DC8902


 4 × 200 reactions DC8942


PowerPlex® 16 HS System 100 reactions DC2101


 400 reactions DC2100


PowerPlex® 16 System 100 reactions DC6531


 400 reactions DC6530


PowerPlex® ESX 16 System 100 reactions DC6711


 400 reactions DC6710


PowerPlex® ESX 17 System 100 reactions DC6721


 400 reactions DC6720


PowerPlex® ESI 16 System 100 reactions DC6771


 400 reactions DC6770


PowerPlex® ESI 17 Pro System 100 reactions DC7781


 400 reactions DC7780


PowerPlex® CS7 System 100 reactions DC6613
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6. Related Products (continued)


Product Size Cat.#
PowerPlex® Y23 System 50 reactions DC2305


 200 reactions DC2320


Not for Medical Diagnostic Use.


7. Summary of Changes


The following changes were made to the 1/15 revision of this document:


1. Included PowerPlex® Fusion 6C System (Table 1, Section 6). Also added 12.5µl reactions to Table 1.


2. Updated Section 4 to refer to PowerPlex® System Technical Manuals for amplifi cation and detection protocols.


3. The document design was updated.
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© 2012, 2013, 2015 Promega Corpora  on. All Rights Reserved.


Plexor and PowerPlex are registered trademarks of Promega Corpora  on. AmpSolu  on, PunchSolu  on and SwabSolu  on are trademarks of Promega 
Corpora  on.


MicroAmp is a registered trademarks of Applied Biosystems. Bode Buccal DNA Collector is a trademark of the Bode Technology Group, Inc.


Products may be covered by pending or issued patents or may have certain limita  ons. Please visit our Web site for more informa  on.


All prices and specifi ca  ons are subject to change without prior no  ce.


Product claims are subject to change. Please contact Promega Technical Services or access the Promega online catalog for the most up-to-date 
informa  on on Promega products.
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		CommentsRow2: 

		Instrument  EquipmentRow3: 

		Serial NumberRow3: 

		Reason for MaintenanceRow3: 

		Date Maintenance PerformedRow3: 

		Company Performing MaintenanceRow3: 

		AnalystDate Performing Functional VerificationRow3: 

		CommentsRow3: 

		Instrument  EquipmentRow4: 

		Serial NumberRow4: 

		Reason for MaintenanceRow4: 

		Date Maintenance PerformedRow4: 

		Company Performing MaintenanceRow4: 

		AnalystDate Performing Functional VerificationRow4: 

		CommentsRow4: 

		Instrument  EquipmentRow5: 

		Serial NumberRow5: 

		Reason for MaintenanceRow5: 

		Date Maintenance PerformedRow5: 

		Company Performing MaintenanceRow5: 

		AnalystDate Performing Functional VerificationRow5: 

		CommentsRow5: 

		Instrument  EquipmentRow6: 

		Serial NumberRow6: 

		Reason for MaintenanceRow6: 

		Date Maintenance PerformedRow6: 

		Company Performing MaintenanceRow6: 

		AnalystDate Performing Functional VerificationRow6: 

		CommentsRow6: 

		Instrument  EquipmentRow7: 

		Serial NumberRow7: 

		Reason for MaintenanceRow7: 

		Date Maintenance PerformedRow7: 

		Company Performing MaintenanceRow7: 

		AnalystDate Performing Functional VerificationRow7: 

		CommentsRow7: 

		Instrument  EquipmentRow8: 

		Serial NumberRow8: 

		Reason for MaintenanceRow8: 

		Date Maintenance PerformedRow8: 

		Company Performing MaintenanceRow8: 

		AnalystDate Performing Functional VerificationRow8: 

		CommentsRow8: 

		Instrument  EquipmentRow9: 

		Serial NumberRow9: 

		Reason for MaintenanceRow9: 

		Date Maintenance PerformedRow9: 

		Company Performing MaintenanceRow9: 

		AnalystDate Performing Functional VerificationRow9: 

		CommentsRow9: 

		Instrument  EquipmentRow10: 

		Serial NumberRow10: 

		Reason for MaintenanceRow10: 

		Date Maintenance PerformedRow10: 

		Company Performing MaintenanceRow10: 

		AnalystDate Performing Functional VerificationRow10: 

		CommentsRow10: 








HEADQUARTERS 
6600 N. Harvey 


 Oklahoma City, OK 73116-7910 
(405) 848-6724 


Fax (405) 843-3804 
TDD (405) 843-7303 


Repair Certification 


I, _________________________, a technician from ______________________ (company), have 


performed repairs on the ________________________ (instrument), serial number 


_______________________ on _________________ (date).   I certify that the above listed 


instrument has been repaired and restored to good working order. 


The following repairs or calibrations were performed (can be attached): 


________________________ 
(Signature) 


CODIS Unit Policy Manual   


  


             ΑΩ  


   


                           Revision #7, effective: November 1, 2015 


Oklahoma State Bureau of Investigation
STAN FLORENCE


 Director


CHARLES D. CURTIS 
 Deputy Director





		a technician from: 

		company have: 

		instrument serial number: 

		on: 

		date I certify that the above listed: 
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OSBI CODIS Unit  


Decontamination Log 
 
 


For the Year __________ 
 
 


  Equipment Type:  ___________________    Serial Number:  _______________________ 
 
  Brand/Model:      ____________________    OSBI Asset Number:  ___________________ 


 
 
 


Analyst  Date  Analyst  Date 


       


       


       


       


       


       


       


       


       


       


       


       


       


       


       


       


       


       


       


       


       


       


       


       


       


       


 
 


                   





		For the Year: 

		Equipment Type: 

		Serial Number: 

		BrandModel: 

		OSBI Asset Number: 

		AnalystRow1: 

		DateRow1: 

		AnalystRow1_2: 

		DateRow1_2: 

		AnalystRow2: 

		DateRow2: 

		AnalystRow2_2: 

		DateRow2_2: 

		AnalystRow3: 

		DateRow3: 

		AnalystRow3_2: 

		DateRow3_2: 

		AnalystRow4: 

		DateRow4: 

		AnalystRow4_2: 

		DateRow4_2: 

		AnalystRow5: 

		DateRow5: 

		AnalystRow5_2: 

		DateRow5_2: 

		AnalystRow6: 

		DateRow6: 

		AnalystRow6_2: 

		DateRow6_2: 

		AnalystRow7: 

		DateRow7: 

		AnalystRow7_2: 

		DateRow7_2: 

		AnalystRow8: 

		DateRow8: 

		AnalystRow8_2: 

		DateRow8_2: 

		AnalystRow9: 

		DateRow9: 

		AnalystRow9_2: 

		DateRow9_2: 

		AnalystRow10: 

		DateRow10: 

		AnalystRow10_2: 

		DateRow10_2: 

		AnalystRow11: 

		DateRow11: 

		AnalystRow11_2: 

		DateRow11_2: 

		AnalystRow12: 

		DateRow12: 

		AnalystRow12_2: 

		DateRow12_2: 

		AnalystRow13: 

		DateRow13: 

		AnalystRow13_2: 

		DateRow13_2: 

		AnalystRow14: 

		DateRow14: 

		AnalystRow14_2: 

		DateRow14_2: 

		AnalystRow15: 

		DateRow15: 

		AnalystRow15_2: 

		DateRow15_2: 

		AnalystRow16: 

		DateRow16: 

		AnalystRow16_2: 

		DateRow16_2: 

		AnalystRow17: 

		DateRow17: 

		AnalystRow17_2: 

		DateRow17_2: 

		AnalystRow18: 

		DateRow18: 

		AnalystRow18_2: 

		DateRow18_2: 

		AnalystRow19: 

		DateRow19: 

		AnalystRow19_2: 

		DateRow19_2: 

		AnalystRow20: 

		DateRow20: 

		AnalystRow20_2: 

		DateRow20_2: 

		AnalystRow21: 

		DateRow21: 

		AnalystRow21_2: 

		DateRow21_2: 

		AnalystRow22: 

		DateRow22: 

		AnalystRow22_2: 

		DateRow22_2: 

		AnalystRow23: 

		DateRow23: 

		AnalystRow23_2: 

		DateRow23_2: 

		AnalystRow24: 

		DateRow24: 

		AnalystRow24_2: 

		DateRow24_2: 

		AnalystRow25: 

		DateRow25: 

		AnalystRow25_2: 

		DateRow25_2: 

		AnalystRow26: 

		DateRow26: 

		AnalystRow26_2: 

		DateRow26_2: 
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OSBI CODIS Unit  
Temperature Log 


For the Year __________ 


Equipment Type:  ___________________    Serial Number:  _______________________ 


Brand/Model:  ______________________    OSBI Asset Number:   __________________ 


Temperature ranges are between 0°C to 10°C (~32°F to ~50°F) for refrigerators and at or below 0°C (~32°F) for 
freezers.  To convert temperatures from Fahrenheit to Celsius, subtract 32 from degrees Fahrenheit, multiply by 5, 
and divide by 9.  To convert temperatures from Celsius to Fahrenheit, multiply degrees Celsius by 9, divide by 5, and 


add 32. 
Analyst  Date  Temp (˚C)  Analyst  Date  Temp (˚C) 


*If temperatures are out of range, appropriate actions such as re‐measurement, Supervisor/Technical Manager notification, and
documentation should be performed. 





		For the Year: 

		Equipment Type: 

		Serial Number: 

		BrandModel: 

		OSBI Asset Number: 

		AnalystRow1: 

		DateRow1: 

		fill_8: 

		AnalystRow1_2: 

		DateRow1_2: 

		fill_11: 

		AnalystRow2: 

		DateRow2: 

		fill_14: 

		AnalystRow2_2: 

		DateRow2_2: 

		fill_17: 

		AnalystRow3: 

		DateRow3: 

		fill_20: 

		AnalystRow3_2: 

		DateRow3_2: 

		fill_23: 

		AnalystRow4: 

		DateRow4: 

		fill_26: 

		AnalystRow4_2: 

		DateRow4_2: 

		fill_29: 

		AnalystRow5: 

		DateRow5: 

		fill_32: 

		AnalystRow5_2: 

		DateRow5_2: 

		fill_35: 

		AnalystRow6: 

		DateRow6: 

		fill_38: 

		AnalystRow6_2: 

		DateRow6_2: 

		fill_41: 

		AnalystRow7: 

		DateRow7: 

		fill_44: 

		AnalystRow7_2: 

		DateRow7_2: 

		fill_47: 

		AnalystRow8: 

		DateRow8: 

		fill_50: 

		AnalystRow8_2: 

		DateRow8_2: 

		fill_53: 

		AnalystRow9: 

		DateRow9: 

		fill_56: 

		AnalystRow9_2: 

		DateRow9_2: 

		fill_59: 

		AnalystRow10: 

		DateRow10: 

		fill_62: 

		AnalystRow10_2: 

		DateRow10_2: 

		fill_65: 

		AnalystRow11: 

		DateRow11: 

		fill_68: 

		AnalystRow11_2: 

		DateRow11_2: 

		fill_71: 

		AnalystRow12: 

		DateRow12: 

		fill_74: 

		AnalystRow12_2: 

		DateRow12_2: 

		fill_77: 

		AnalystRow13: 

		DateRow13: 

		fill_80: 

		AnalystRow13_2: 

		DateRow13_2: 

		fill_83: 

		AnalystRow14: 

		DateRow14: 

		fill_86: 

		AnalystRow14_2: 

		DateRow14_2: 

		fill_89: 

		AnalystRow15: 

		DateRow15: 

		fill_92: 

		AnalystRow15_2: 

		DateRow15_2: 

		fill_95: 

		AnalystRow16: 

		DateRow16: 

		fill_98: 

		AnalystRow16_2: 

		DateRow16_2: 

		fill_101: 

		AnalystRow17: 

		DateRow17: 

		fill_104: 

		AnalystRow17_2: 

		DateRow17_2: 

		fill_107: 

		AnalystRow18: 

		DateRow18: 

		fill_110: 

		AnalystRow18_2: 

		DateRow18_2: 

		fill_113: 

		AnalystRow19: 

		DateRow19: 

		fill_116: 

		AnalystRow19_2: 

		DateRow19_2: 

		fill_119: 

		AnalystRow20: 

		DateRow20: 

		fill_122: 

		AnalystRow20_2: 

		DateRow20_2: 

		fill_125: 

		AnalystRow21: 

		DateRow21: 

		fill_128: 

		AnalystRow21_2: 

		DateRow21_2: 

		fill_131: 

		AnalystRow22: 

		DateRow22: 

		fill_134: 

		AnalystRow22_2: 

		DateRow22_2: 

		fill_137: 

		AnalystRow23: 

		DateRow23: 

		fill_140: 

		AnalystRow23_2: 

		DateRow23_2: 

		fill_143: 

		AnalystRow24: 

		DateRow24: 

		fill_146: 

		AnalystRow24_2: 

		DateRow24_2: 

		fill_149: 

		AnalystRow25: 

		DateRow25: 

		fill_152: 

		AnalystRow25_2: 

		DateRow25_2: 

		fill_155: 

		AnalystRow26: 

		DateRow26: 

		fill_158: 

		AnalystRow26_2: 

		DateRow26_2: 

		fill_161: 








Thermomixer Calibration Log 
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OSBI 
Asset #  Date  Analyst  Temperature 


Setting 
Temperature 
Measured  Pass/Fail  Time 


Setting 
Time 


Measured  Pass/Fail 


                 


                 


                 


                 


                 


                 


                 


                 


                 


                 


                 


                 


                 


                 


                 


 
Probe Serial #    Thermometer Serial # Timer Serial #  
Calibration Due Date    Calibration Due Date    Calibration Due Date   


Notes   


 





		OSBI Asset Row1: 

		DateRow1: 

		AnalystRow1: 

		Temperature SettingRow1: 

		Temperature MeasuredRow1: 

		PassFailRow1: 

		Time SettingRow1: 

		Time MeasuredRow1: 

		PassFailRow1_2: 

		OSBI Asset Row2: 

		DateRow2: 

		AnalystRow2: 

		Temperature SettingRow2: 

		Temperature MeasuredRow2: 

		PassFailRow2: 

		Time SettingRow2: 

		Time MeasuredRow2: 

		PassFailRow2_2: 

		OSBI Asset Row3: 

		DateRow3: 

		AnalystRow3: 

		Temperature SettingRow3: 

		Temperature MeasuredRow3: 

		PassFailRow3: 

		Time SettingRow3: 

		Time MeasuredRow3: 

		PassFailRow3_2: 

		OSBI Asset Row4: 

		DateRow4: 

		AnalystRow4: 

		Temperature SettingRow4: 

		Temperature MeasuredRow4: 

		PassFailRow4: 

		Time SettingRow4: 

		Time MeasuredRow4: 

		PassFailRow4_2: 

		OSBI Asset Row5: 

		DateRow5: 

		AnalystRow5: 

		Temperature SettingRow5: 

		Temperature MeasuredRow5: 

		PassFailRow5: 

		Time SettingRow5: 

		Time MeasuredRow5: 

		PassFailRow5_2: 

		OSBI Asset Row6: 

		DateRow6: 

		AnalystRow6: 

		Temperature SettingRow6: 

		Temperature MeasuredRow6: 

		PassFailRow6: 

		Time SettingRow6: 

		Time MeasuredRow6: 

		PassFailRow6_2: 

		OSBI Asset Row7: 

		DateRow7: 

		AnalystRow7: 

		Temperature SettingRow7: 

		Temperature MeasuredRow7: 

		PassFailRow7: 

		Time SettingRow7: 

		Time MeasuredRow7: 

		PassFailRow7_2: 

		OSBI Asset Row8: 

		DateRow8: 

		AnalystRow8: 

		Temperature SettingRow8: 

		Temperature MeasuredRow8: 

		PassFailRow8: 

		Time SettingRow8: 

		Time MeasuredRow8: 

		PassFailRow8_2: 

		OSBI Asset Row9: 

		DateRow9: 

		AnalystRow9: 

		Temperature SettingRow9: 

		Temperature MeasuredRow9: 

		PassFailRow9: 

		Time SettingRow9: 

		Time MeasuredRow9: 

		PassFailRow9_2: 

		OSBI Asset Row10: 

		DateRow10: 

		AnalystRow10: 

		Temperature SettingRow10: 

		Temperature MeasuredRow10: 

		PassFailRow10: 

		Time SettingRow10: 

		Time MeasuredRow10: 

		PassFailRow10_2: 

		OSBI Asset Row11: 

		DateRow11: 

		AnalystRow11: 

		Temperature SettingRow11: 

		Temperature MeasuredRow11: 

		PassFailRow11: 

		Time SettingRow11: 

		Time MeasuredRow11: 

		PassFailRow11_2: 

		OSBI Asset Row12: 

		DateRow12: 

		AnalystRow12: 

		Temperature SettingRow12: 

		Temperature MeasuredRow12: 

		PassFailRow12: 

		Time SettingRow12: 

		Time MeasuredRow12: 

		PassFailRow12_2: 

		OSBI Asset Row13: 

		DateRow13: 

		AnalystRow13: 

		Temperature SettingRow13: 

		Temperature MeasuredRow13: 

		PassFailRow13: 

		Time SettingRow13: 

		Time MeasuredRow13: 

		PassFailRow13_2: 

		OSBI Asset Row14: 

		DateRow14: 

		AnalystRow14: 

		Temperature SettingRow14: 

		Temperature MeasuredRow14: 

		PassFailRow14: 

		Time SettingRow14: 

		Time MeasuredRow14: 

		PassFailRow14_2: 

		OSBI Asset Row15: 

		DateRow15: 

		AnalystRow15: 

		Temperature SettingRow15: 

		Temperature MeasuredRow15: 

		PassFailRow15: 

		Time SettingRow15: 

		Time MeasuredRow15: 

		PassFailRow15_2: 

		Probe Serial: 

		Thermometer Serial: 

		Timer Serial: 

		Calibration Due Date: 

		Calibration Due Date_2: 

		Calibration Due Date_3: 

		Notes: 
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PowerPlex™ Fusion PCR Amplification Kit Information Form 
 
 


PowerPlex™ Fusion Kit Lot _________________ 
 


Kit Lot Expiration Date _____________ 
 


Date Received ____________________ 
 


Number of Kits Received ___________ 
 
Received By __________________________ 


 
 
 


     Shipping or packaging problems observed:       _______________________________________ 
 


_____________________________________________________________________________________________________________________ 
 
_____________________________________________________________________________________________________________________ 
 
_____________________________________________________________________________________________________________________ 


 
 
 
 
 
 
 
 
 
 
 


      
 
 
 
 


Technical Manager Comments:  ________________________________________________ 
 


_____________________________________________________________________________________________________________________ 
 
_____________________________________________________________________________________________________________________ 
 
_____________________________________________________________________________________________________________________ 


 
 


 
 


 


Reagent  Lot #  Description 


PowerPlex™ Fusion  
Reaction Mix 


   
Qty 1 (per kit)   


 
1.0 mL tubes 


PowerPlex™ Fusion 
Primer Pair Mix 


   
Qty 1 (per kit)   


 
1.0 mL tube 


Control DNA 
2800M, 10ng/µL 


   
Qty 1 (per kit)   


 
25 µL tube 


Water, Amplification 
Grade 


 
Qty 5 (per kit)  1250µL 


PowerPlex™ Fusion 
Allelic 
Ladder 


   
Qty 1 (per kit)   


 


25 l tube 


CC5 Internal Lane 
Standard 500 


  Qty 2 (per kit)  300µL 





		PowerPlex™ Fusion Kit Lot: 

		Kit Lot Expiration Date: 

		Date Received: 

		Number of Kits Received: 

		Received By: 

		Shipping or packaging problems observed 1: 

		Shipping or packaging problems observed 2: 

		Shipping or packaging problems observed 3: 

		Shipping or packaging problems observed 4: 

		Lot PowerPlex™ Fusion Reaction Mix: 

		Lot PowerPlex™ Fusion Primer Pair Mix: 

		Lot Control DNA 2800M 10ngL: 

		Lot Water Amplification Grade: 

		Lot PowerPlex™ Fusion Allelic Ladder: 

		Lot CC5 Internal Lane Standard 500: 

		Technical Manager Comments 4: 

		Technical Manager Comments 3: 

		Technical Manager Comments 2: 

		Technical Manager Comments 1: 
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Quality Testing Evaluation Form for  
PowerPlex™ Fusion Kits 


 
Lot # _______________________ 


 
Sample Tested  Specified Performance Criteria  Observations/Comments 


 


Positive 
Control DNA 


The correct profile was obtained and no unexplained 
peaks  exceeding  the  peak  detection  threshold  (75 
RFU) are observed in the 60bp to 500bp range. 


 


 
Positive 


Control DNA 


Peak height  ratios  for  all  loci  are balanced  (≥ 50%) 
and  all  peaks  are  between  the  peak  detection 
threshold  (75  RFU)  and  the  instrument  detection 
saturation point. 


 


Positive 
Control DNA 


Stutter peaks  are observed  in  the  correct positions 
and are not of excessive heights. 


 


 


Known 
Samples 


The correct profile was obtained and no unexplained 
peaks  exceeding  the  peak  detection  threshold  (75 
RFU) are observed in the 60bp to 500bp range. 


 


 
Known 
Samples 


Peak height  ratios  for  all  loci  are balanced  (≥ 50%) 
and  all  peaks  are  between  the  peak  detection 
threshold  (75  RFU)  and  the  instrument  detection 
saturation point. 


 


Known 
Samples 


Stutter peaks  are observed  in  the  correct positions 
and are not of excessive heights. 


 


Negative 
Control 


The negative control is free of contaminating DNA.   


 
 


Analyst Performing the Quality Check: 
 


 
_____________________________     _____________________________     ___________________ 
                          Printed Name                                                             Signed Name                                                                    Date   
 


 
Second Analyst Approval:   


 
This lot    Meets  /   Does Not Meet     performance tolerances as listed in the “Quality Control 


Procedure for PowerPlex™ Fusion Amplification Kits” found in the CODIS Unit Policy and Procedure 


Manual. 


  
_____________________________     _____________________________     ___________________ 


                            Printed Name                                                  Signed Name                                                             Date 
     


   





		Lot: 

		ObservationsCommentsThe correct profile was obtained and no unexplained peaks exceeding the peak detection threshold 75 RFU are observed in the 60bp to 500bp range: 

		fill_9: 

		ObservationsCommentsStutter peaks are observed in the correct positions and are not of excessive heights: 

		ObservationsCommentsThe correct profile was obtained and no unexplained peaks exceeding the peak detection threshold 75 RFU are observed in the 60bp to 500bp range_2: 

		fill_12: 

		ObservationsCommentsStutter peaks are observed in the correct positions and are not of excessive heights_2: 

		ObservationsCommentsThe negative control is free of contaminating DNA: 

		Printed Name: 

		Date: 

		Printed Name_2: 

		Date_2: 








3500xL Genetic Analyzer   
Monthly Maintenance Log 


Instrument Serial # 


Laboratory Month 


MAINTENANCE SCHEDULE 


WEEKLY Monthly Quarterly As Needed 


Date Analyst Number 
of Runs 


Replace 
Anode 
Buffer 
(Lot #) 


Replace 
Cathode 
Buffer 
(Lot #) 


Replace 
Septa on 


Reservoirs 


Replace 
POP-4 
Pouch 
(Lot #) 


Perform 
Water 
Wash 


Perform 
Pump Trap 


Wash 


Run 
HID Install 
Standard* 


Archive 
Library 


Install New 
Capillary 


Array 
(Lot #) 


Run 
Spectral


* 


Run 
Spatial 


* 
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3500xL Genetic Analyzer   
Monthly Maintenance Log 


MAINTENANCE SCHEDULE 


WEEKLY Monthly Quarterly As Needed 


Date Analyst Number 
of Runs 


Replace 
Anode 
Buffer 


Replace 
Cathode 
Buffer 


Replace 
Septa on 


Reservoirs 


Replace 
POP-4 
Pouch 


Perform 
Water 
Wash 


Perform 
Pump Trap 


Wash 


Run 
HID Install 
Standard* 


Archive 
Library 


Install New 
Capillary 


Array 
(Lot #) 


Run 
Spectral


* 


Run 
Spatial 


* 
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3500xL Genetic Analyzer   
Monthly Maintenance Log 


MAINTENANCE SCHEDULE 


WEEKLY Monthly Quarterly As Needed 


Date Analyst Number 
of Runs 


Replace 
Anode 
Buffer 


Replace 
Cathode 
Buffer 


Replace 
Septa on 


Reservoirs 


Replace 
POP-4 
Pouch 


Perform 
Water 
Wash 


Perform 
Pump Trap 


Wash 


Run 
HID Install 
Standard* 


Archive 
Library 


Install New 
Capillary 


Array 
(Lot #) 


Run 
Spectral


* 


Run 
Spatial 


* 


COMMENTS 


* Required when a new capillary array is installed
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		II.  Technical Review and Authorization

		III.  Quality Assurance Manager Authorization

		IV.  Criminalistics Division Director Authorization





		Instrument Serial #: [ ]

		Laboratory: [ ]

		Month: [ ]

		DateRow1: 

		AnalystRow1: 

		Number of RunsRow1: 

		Replace Anode Buffer Lot Row1: 

		Replace Cathode Buffer Lot Row1: 

		Check Box2: Off

		Replace POP4 Pouch Lot Row1: 

		Check Box3: Off

		Check Box4: Off

		Check Box5: Off

		Check Box1: Off

		Install New Capillary Array Lot Row1: 

		Check Box6: Off

		Check Box7: Off

		DateRow2: 

		AnalystRow2: 

		Number of RunsRow2: 

		Replace Anode Buffer Lot Row2: 

		Replace Cathode Buffer Lot Row2: 

		Check Box9: Off

		Replace POP4 Pouch Lot Row2: 

		Check Box10: Off

		Check Box11: Off

		Check Box12: Off

		Check Box8: Off

		Install New Capillary Array Lot Row2: 

		Check Box13: Off

		Check Box14: Off

		DateRow3: 

		AnalystRow3: 

		Number of RunsRow3: 

		Replace Anode Buffer Lot Row3: 

		Replace Cathode Buffer Lot Row3: 

		Check Box16: Off

		Replace POP4 Pouch Lot Row3: 

		CheckBox17: Off

		Check Box18: Off

		Check Box19: Off

		Check Box15: Off

		Install New Capillary Array Lot Row3: 

		Check Box20: Off

		Check Box21: Off

		DateRow4: 

		AnalystRow4: 

		Number of RunsRow4: 

		Replace Anode Buffer Lot Row4: 

		Replace Cathode Buffer Lot Row4: 

		Check Box23: Off

		Replace POP4 Pouch Lot Row4: 

		Check Box24: Off

		Check Box25: Off

		Check Box26: Off

		Check Box22: Off

		Install New Capillary Array Lot Row4: 

		Check Box27: Off

		Check Box28: Off

		DateRow5: 

		AnalystRow5: 

		Number of RunsRow5: 

		Replace Anode Buffer Lot Row5: 

		Replace Cathode Buffer Lot Row5: 

		Check Box30: Off

		Replace POP4 Pouch Lot Row5: 

		Check Box31: Off

		Check Box32: Off

		Check Box33: Off

		Check Box29: Off

		Install New Capillary Array Lot Row5: 

		Check Box34: Off

		Check Box35: Off

		DateRow6: 

		AnalystRow6: 

		Number of RunsRow6: 

		Replace Anode Buffer Lot Row6: 

		Replace Cathode Buffer Lot Row6: 

		Check Box37: Off

		Replace POP4 Pouch Lot Row6: 

		Check Box38: Off

		Check Box39: Off

		Check Box40: Off

		Check Box36: Off

		Install New Capillary Array Lot Row6: 

		Check Box41: Off

		Check Box42: Off

		DateRow7: 

		AnalystRow7: 

		Number of RunsRow7: 

		Replace Anode Buffer Lot Row7: 

		Replace Cathode Buffer Lot Row7: 

		Check Box44: Off

		Replace POP4 Pouch Lot Row7: 

		Check Box45: Off

		Check Box46: Off

		Check Box47: Off

		Check Box43: Off

		Install New Capillary Array Lot Row7: 

		Check Box48: Off

		Check Box49: Off

		DateRow8: 

		AnalystRow8: 

		Number of RunsRow8: 

		Replace Anode Buffer Lot Row8: 

		Replace Cathode Buffer Lot Row8: 

		Check Box51: Off

		Replace POP4 Pouch Lot Row8: 

		Check Box52: Off

		Check Box53: Off

		Check Box54: Off

		Check Box50: Off

		Install New Capillary Array Lot Row8: 

		Check Box55: Off

		Check Box56: Off

		DateRow9: 

		AnalystRow9: 

		Number of RunsRow9: 

		Replace Anode Buffer Lot Row9: 

		Replace Cathode Buffer Lot Row9: 

		Check Box58: Off

		Replace POP4 Pouch Lot Row9: 

		Check Box59: Off

		Check Box60: Off

		Check Box61: Off

		Check Box57: Off

		Install New Capillary Array Lot Row9: 

		Check Box62: Off

		Check Box63: Off

		DateRow10: 

		AnalystRow10: 

		Number of RunsRow10: 

		Replace Anode Buffer Lot Row10: 

		Replace Cathode Buffer Lot Row10: 

		Check Box65: Off

		Replace POP4 Pouch Lot Row10: 

		Check Box66: Off

		Check Box67: Off

		Check Box68: Off

		Check Box64: Off

		Install New Capillary Array Lot Row10: 

		Check Box69: Off

		Check Box70: Off

		DateRow11: 

		AnalystRow11: 

		Number of RunsRow11: 

		Replace Anode Buffer Lot Row11: 

		Replace Cathode Buffer Lot Row11: 

		Check Box72: Off

		Replace POP4 Pouch Lot Row11: 

		Check Box73: Off

		Check Box74: Off

		Check Box75: Off

		Check Box71: Off

		Install New Capillary Array Lot Row11: 

		Check Box76: Off

		Check Box77: Off

		DateRow1_2: 

		AnalystRow1_2: 

		Number of RunsRow1_2: 

		Replace Anode BufferRow1: 

		Replace Cathode BufferRow1: 

		Check Box78: Off

		Replace POP4 PouchRow1: 

		Check Box79: Off

		Check Box80: Off

		Check Box81: Off

		Check Box82: Off

		Install New Capillary Array Lot Row1_2: 

		Check Box83: Off

		Check Box84: Off

		DateRow2_2: 

		AnalystRow2_2: 

		Number of RunsRow2_2: 

		Replace Anode BufferRow2: 

		Replace Cathode BufferRow2: 

		Check Box85: Off

		Replace POP4 PouchRow2: 

		Check Box89: Off

		Check Box88: Off

		Check Box87: Off

		Check Box86: Off

		Install New Capillary Array Lot Row2_2: 

		Check Box91: Off

		Check Box90: Off

		DateRow3_2: 

		AnalystRow3_2: 

		Number of RunsRow3_2: 

		Replace Anode BufferRow3: 

		Replace Cathode BufferRow3: 

		Check Box92: Off

		Replace POP4 PouchRow3: 

		Check Box96: Off

		Check Box95: Off

		Check Box94: Off

		Check Box93: Off

		Install New Capillary Array Lot Row3_2: 

		Check Box98: Off

		Check Box97: Off

		DateRow4_2: 

		AnalystRow4_2: 

		Number of RunsRow4_2: 

		Replace Anode BufferRow4: 

		Replace Cathode BufferRow4: 

		Check Box99: Off

		Replace POP4 PouchRow4: 

		Check Box103: Off

		Check Box102: Off

		Check Box101: Off

		Check Box100: Off

		Install New Capillary Array Lot Row4_2: 

		Check Box105: Off

		Check Box104: Off

		DateRow5_2: 

		AnalystRow5_2: 

		Number of RunsRow5_2: 

		Replace Anode BufferRow5: 

		Replace Cathode BufferRow5: 

		Check Box106: Off

		Replace POP4 PouchRow5: 

		Check Box110: Off

		Check Box109: Off

		Check Box108: Off

		Check Box107: Off

		Install New Capillary Array Lot Row5_2: 

		Check Box112: Off

		Check Box111: Off

		DateRow6_2: 

		AnalystRow6_2: 

		Number of RunsRow6_2: 

		Replace Anode BufferRow6: 

		Replace Cathode BufferRow6: 

		Check Box113: Off

		Replace POP4 PouchRow6: 

		Check Box117: Off

		Check Box116: Off

		Check Box115: Off

		Check Box114: Off

		Install New Capillary Array Lot Row6_2: 

		Check Box119: Off

		Check Box118: Off

		DateRow7_2: 

		AnalystRow7_2: 

		Number of RunsRow7_2: 

		Replace Anode BufferRow7: 

		Replace Cathode BufferRow7: 

		Check Box120: Off

		Replace POP4 PouchRow7: 

		Check Box124: Off

		Check Box123: Off

		Check Box122: Off

		Check Box121: Off

		Install New Capillary Array Lot Row7_2: 

		Check Box126: Off

		Check Box125: Off

		DateRow8_2: 

		AnalystRow8_2: 

		Number of RunsRow8_2: 

		Replace Anode BufferRow8: 

		Replace Cathode BufferRow8: 

		Check Box127: Off

		Replace POP4 PouchRow8: 

		Check Box131: Off

		Check Box130: Off

		Check Box129: Off

		Check Box128: Off

		Install New Capillary Array Lot Row8_2: 

		Check Box133: Off

		Check Box132: Off

		DateRow9_2: 

		AnalystRow9_2: 

		Number of RunsRow9_2: 

		Replace Anode BufferRow9: 

		Replace Cathode BufferRow9: 

		Check Box134: Off

		Replace POP4 PouchRow9: 

		Check Box138: Off

		Check Box137: Off

		Check Box136: Off

		Check Box135: Off

		Install New Capillary Array Lot Row9_2: 

		Check Box140: Off

		Check Box139: Off

		DateRow10_2: 

		AnalystRow10_2: 

		Number of RunsRow10_2: 

		Replace Anode BufferRow10: 

		Replace Cathode BufferRow10: 

		Check Box141: Off

		Replace POP4 PouchRow10: 

		Check Box145: Off

		Check Box144: Off

		Check Box143: Off

		Check Box142: Off

		Install New Capillary Array Lot Row10_2: 

		Check Box147: Off

		Check Box146: Off

		DateRow11_2: 

		AnalystRow11_2: 

		Number of RunsRow11_2: 

		Replace Anode BufferRow11: 

		Replace Cathode BufferRow11: 

		Check Box148: Off

		Replace POP4 PouchRow11: 

		Check Box152: Off

		Check Box151: Off

		Check Box150: Off

		Check Box149: Off

		Install New Capillary Array Lot Row11_2: 

		Check Box154: Off

		Check Box153: Off

		DateRow12: 

		AnalystRow12: 

		Number of RunsRow12: 

		Replace Anode BufferRow12: 

		Replace Cathode BufferRow12: 

		Check Box155: Off

		Replace POP4 PouchRow12: 

		Check Box159: Off

		Check Box158: Off

		Check Box157: Off

		Check Box156: Off

		Install New Capillary Array Lot Row12: 

		Check Box161: Off

		Check Box160: Off

		DateRow13: 

		AnalystRow13: 

		Number of RunsRow13: 

		Replace Anode BufferRow13: 

		Replace Cathode BufferRow13: 

		Check Box162: Off

		Replace POP4 PouchRow13: 

		Check Box166: Off

		Check Box165: Off

		Check Box164: Off

		Check Box163: Off

		Install New Capillary Array Lot Row13: 

		Check Box168: Off

		Check Box167: Off

		DateRow1_3: 

		AnalystRow1_3: 

		Number of RunsRow1_3: 

		Replace Anode BufferRow1_2: 

		Replace Cathode BufferRow1_2: 

		Check Box169: Off

		Replace POP4 PouchRow1_2: 

		Check Box173: Off

		Check Box172: Off

		Check Box171: Off

		Check Box170: Off

		Install New Capillary Array Lot Row1_3: 

		Check Box175: Off

		Check Box174: Off

		DateRow2_3: 

		AnalystRow2_3: 

		Number of RunsRow2_3: 

		Replace Anode BufferRow2_2: 

		Replace Cathode BufferRow2_2: 

		Check Box176: Off

		Replace POP4 PouchRow2_2: 

		Check Box180: Off

		Check Box179: Off

		Check Box178: Off

		Check Box177: Off

		Install New Capillary Array Lot Row2_3: 

		Check Box182: Off

		Check Box181: Off

		DateRow3_3: 

		AnalystRow3_3: 

		Number of RunsRow3_3: 

		Replace Anode BufferRow3_2: 

		Replace Cathode BufferRow3_2: 

		Check Box183: Off

		Replace POP4 PouchRow3_2: 

		Check Box187: Off

		Check Box186: Off

		Check Box185: Off

		Check Box184: Off

		Install New Capillary Array Lot Row3_3: 

		Check Box189: Off

		Check Box188: Off

		DateRow4_3: 

		AnalystRow4_3: 

		Number of RunsRow4_3: 

		Replace Anode BufferRow4_2: 

		Replace Cathode BufferRow4_2: 

		Check Box190: Off

		Replace POP4 PouchRow4_2: 

		Check Box194: Off

		Check Box193: Off

		Check Box192: Off

		Check Box191: Off

		Install New Capillary Array Lot Row4_3: 

		Check Box196: Off

		Check Box195: Off

		DateRow5_3: 

		AnalystRow5_3: 

		Number of RunsRow5_3: 

		Replace Anode BufferRow5_2: 

		Replace Cathode BufferRow5_2: 

		Check Box197: Off

		Replace POP4 PouchRow5_2: 

		Check Box201: Off

		Check Box200: Off

		Check Box199: Off

		Check Box198: Off

		Install New Capillary Array Lot Row5_3: 

		Check Box203: Off

		Check Box202: Off

		COMMENTSRow1: 








Thermometer Calibration Log 
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Serial # Range of 
Measurement Date Analyst Subdivisions of a  


Degree Measured 
Desired 


Temperature 
Measured 


Temperature Notes 


Calibrating Thermometer 


Serial # 


Calibration Due Date 





		Serial Row1: 

		Range of MeasurementRow1: 

		DateRow1: 

		AnalystRow1: 

		Subdivisions of a Degree MeasuredRow1: 

		Desired TemperatureRow1: 

		Measured TemperatureRow1: 

		NotesRow1: 

		Serial Row2: 

		Range of MeasurementRow2: 

		DateRow2: 

		AnalystRow2: 

		Subdivisions of a Degree MeasuredRow2: 

		Desired TemperatureRow2: 

		Measured TemperatureRow2: 

		NotesRow2: 

		Serial Row3: 

		Range of MeasurementRow3: 

		DateRow3: 

		AnalystRow3: 

		Subdivisions of a Degree MeasuredRow3: 

		Desired TemperatureRow3: 

		Measured TemperatureRow3: 

		NotesRow3: 

		Serial Row4: 

		Range of MeasurementRow4: 

		DateRow4: 

		AnalystRow4: 

		Subdivisions of a Degree MeasuredRow4: 

		Desired TemperatureRow4: 

		Measured TemperatureRow4: 

		NotesRow4: 

		Serial Row5: 

		Range of MeasurementRow5: 

		DateRow5: 

		AnalystRow5: 

		Subdivisions of a Degree MeasuredRow5: 

		Desired TemperatureRow5: 

		Measured TemperatureRow5: 

		NotesRow5: 

		Serial Row6: 

		Range of MeasurementRow6: 

		DateRow6: 

		AnalystRow6: 

		Subdivisions of a Degree MeasuredRow6: 

		Desired TemperatureRow6: 

		Measured TemperatureRow6: 

		NotesRow6: 

		Serial Row7: 

		Range of MeasurementRow7: 

		DateRow7: 

		AnalystRow7: 

		Subdivisions of a Degree MeasuredRow7: 

		Desired TemperatureRow7: 

		Measured TemperatureRow7: 

		NotesRow7: 

		Serial Row8: 

		Range of MeasurementRow8: 

		DateRow8: 

		AnalystRow8: 

		Subdivisions of a Degree MeasuredRow8: 

		Desired TemperatureRow8: 

		Measured TemperatureRow8: 

		NotesRow8: 

		Serial Row9: 

		Range of MeasurementRow9: 

		DateRow9: 

		AnalystRow9: 

		Subdivisions of a Degree MeasuredRow9: 

		Desired TemperatureRow9: 

		Measured TemperatureRow9: 

		NotesRow9: 

		Serial Row10: 

		Range of MeasurementRow10: 

		DateRow10: 

		AnalystRow10: 

		Subdivisions of a Degree MeasuredRow10: 

		Desired TemperatureRow10: 

		Measured TemperatureRow10: 

		NotesRow10: 

		Serial Row11: 

		Range of MeasurementRow11: 

		DateRow11: 

		AnalystRow11: 

		Subdivisions of a Degree MeasuredRow11: 

		Desired TemperatureRow11: 

		Measured TemperatureRow11: 

		NotesRow11: 

		Serial Row12: 

		Range of MeasurementRow12: 

		DateRow12: 

		AnalystRow12: 

		Subdivisions of a Degree MeasuredRow12: 

		Desired TemperatureRow12: 

		Measured TemperatureRow12: 

		NotesRow12: 

		Calibrating Thermometer: 

		Serial: 

		Calibration Due Date: 
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Analyst Date 


Thermal Cycler 
OSBI Asset # 


Base 


Block (0.2 mL) 


Probe Serial # 
Expiration 


Thermometer Serial # 


Temperature Verification Test 
Set point Observed Temperature at Set Point (Well A6) Pass (Y or N)


T (85) 


T (45) 
Observed temperature must be ± 1ºC of set point to pass. 


Temperature Uniformity Test      T(55) / T(95)  Left Block 


1 2 3 4 5 6 7 8 9 10 11 12 


A 


B 


C 


D 


E 


F 


G 


H 


Temperature Non-Uniformity must be ± 1ºC of set point to pass. 


Set point Temperature Non-Uniformity at Set point 
Pass 


(Y or N) 
T (95) 


T (55) 





		Analyst: 

		Date: 

		Base: 

		Block 02 mL: 

		Block 02 mLProbe Serial: 

		Block 02 mLThermometer Serial: 

		Expiration: 

		Observed Temperature at Set Point Well A6T 85: 

		Observed Temperature at Set Point Well A6T 45: 

		Pass Y or NRow1: 

		1A: 

		12: 

		fill_9: 

		fill_10: 

		fill_11: 

		fill_12: 

		H: 

		fill_14: 

		Temperature NonUniformity at Set pointT 95: 

		Pass Y or NT 95: 

		Temperature NonUniformity at Set pointT 55: 

		Pass Y or NT 55: 
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OSBI CODIS Unit 


Biomek FX Maintenance and Calibration Log 


 
Date:     ___________________          Analyst:   ________________________________ 


 


 


I. Multichannel Pod 
 


      _________       Check connections to make sure that all are secure  
                      (initial) 


      _________   Check and tighten head and gripper mount screws 
                      (initial) 


      _________   Check gripper shaft and pads 
                      (initial) 


 
 


II. Span‐8 Pod 
 


      _________   Check disposable tip collars (weekly) 
                      (initial) 


      _________   Check for leaks at all tubing fittings  
                      (initial) 


 
 
III. Light Curtain 
 


      _________   Check proper operation of the light curtain (weekly) 
                      (initial) 


      _________   Clean light curtain panels (quarterly) 
                      (initial) 


      
 


IV. General 
 


      _________   Clean the Biomek FX with methanol (weekly)  
                      (initial) 


      _________   Check oil level in Jun‐Air compressor (weekly)  
                      (initial) 


      _________   Check intake water reservoir and change as needed (semi‐annual) 
                      (initial) 


      _________   Frame the fly‐by barcode reader 
                      (initial) 


      _________   Frame the cytomat ALP 
                      (initial) 


      _________   Lubricate the linear rail 
                      (initial)   


      _________   Frame the deck 
                      (initial) 
      _________   Performance check 
                      (initial) 





		Date: 

		Analyst: 

		initial: 

		initial_2: 

		initial_3: 

		initial_4: 

		initial_5: 

		initial_6: 

		initial_7: 

		initial_8: 

		initial_9: 

		initial_10: 

		initial_11: 

		initial_12: 

		initial_13: 

		initial_14: 

		initial_15: 








HEADQUARTERS 
6600 N. Harvey 


 Oklahoma City, OK 73116-7910 
(405) 848-6724 


Fax (405) 843-3804 
TDD (405) 843-7303 


Certification of Robotic Repair 


I, _________________________, a technician from ______________________ (company), have 


performed repairs on the ________________________ (instrument), serial number 


_______________________ on _________________ (date).   I certify that the above listed 


instrument has been repaired and restored to good working order. 


The following repairs or calibrations were performed (can be attached): 


________________________ 
(Signature) 


CODIS Unit Policy Manual 


   


ΑΩ 


  


                    Revision #7, effective: November 1, 2015 


Oklahoma State Bureau of Investigation
STAN FLORENCE


 Director


CHARLES D. CURTIS 
 Deputy Director





		performed repairs on the: 

		instrument serial number: 

		date I certify that the above listed: 

		on: 

		instrument has been repaired and restored to good working order: 

		Text2: 
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OSBI CODIS Unit 


Performance Check on Robotics Systems Pipetting Tools 


 
 


Date:     ___________________          Analyst:   ________________________________ 


 


   


 


 


Instrument: 
 


Tool:


Desired Volume: 
 


Tip Type:


Weight #1 
(mg) 


% Error  Weight #2 
(mg) 


% Error Weight #3 
(mg) 


% Error  Pass?


 
 
 


     


Comments: 


 


 


 


Instrument: 
 


Tool:


Desired Volume: 
 


Tip Type:


Weight #1 
(mg) 


% Error  Weight #2 
(mg) 


% Error Weight #3 
(mg) 


% Error  Pass?


 
 
 


     


Comments: 


 





		Date: 

		Instrument: 

		Tool: 

		Desired Volume: 

		Tip Type: 

		Weight 1 mgRow1: 

		 ErrorRow1: 

		Weight 2 mgRow1: 

		 ErrorRow1_2: 

		Weight 3 mgRow1: 

		 ErrorRow1_3: 

		PassRow1: 

		Comments: 

		Instrument_2: 

		Tool_2: 

		Desired Volume_2: 

		Tip Type_2: 

		Weight 1 mgRow1_2: 

		 ErrorRow1_4: 

		Weight 2 mgRow1_2: 

		 ErrorRow1_5: 

		Weight 3 mgRow1_2: 

		 ErrorRow1_6: 

		PassRow1_2: 

		Comments_2: 

		Dropdown1: [                                    ]
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CODIS Unit Organizational Chart 


J. Janice Joslin 


Technical Manager 


Lesley Katzilierakis 


CODIS Supervisor 


Karen Oyerly 


CODIS Analyst 
State CODIS Administrator


Rhonda Williams 


CODIS Analyst  


Jim Stokes 


Criminalist Administrator 


VACANT
CODIS Laboratory Technician  


Erin Henry 


Criminalist Administrator 
Quality Manager 








OSBI CODIS Unit  


ABBREVIATION LIST 
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Abbreviation Meaning Analyst Initials Analyst Name 


~ Approximately CODIS Analysts / Technician 
-A Minus A KDO Karen Oyerly 


ADA Assistant District Attorney LJK Lesley Katzilierakis 
Amelo // Amel Amelogenin RCW Rhonda Williams 


Amp Amplification 
App Approval 
AR Administrative Review Forensic Biology Analysts/Technicians 
AT Analytical Threshold ANS (ANH) Antje Stambaugh (Hulin) 
Bl Blood ARB Tony Birchfield 


Bu Buccal ART Allison Taylor 
Calc Calculated ASM Andrew Moreland 
CCD Charge Coupled Device BAD (BAM) Beth Deen (McDow) 
CMF Common Message Format BEW (BEJ) Barbara Wells (Jeske) 


DA District Attorney GCH Grace Helms 
Del Delete JDL J.D. Lindstrom 
DO Dropout JJJ Janice Joslin 
HV Hit Verification JLO Joe Orcutt 
Inc Inconclusive KLS Krysta Snyder 
Inj Injection KST Kelly Taulbee 
K Known MRB Misty Birchfield 


Lad Ladder RLP Ryan Porter 
LT Last Try SBF (SBP) Sara Ferrero (Paschel) 


LPH Low Peak Height TRL Todd Lindsey 
Misc Miscellaneous WJC Bill Christensen 


NC Negative Control WRD Wendy Duke (DeLozier) 
ND No Data 
OL Off Ladder 
OS Off Scale Previous CODIS and FBU Analysts/Technicians: 
PC Positive Control KLT Kendra Tholt 


PHR Peak Height Ratio ALB Amber Broadbooks 
Poss Possible ARS Andrea Swiech (Solorzano) 
PQV Process-Component Based Quality Values ASS Ashleigh Sosebee 
Prev Previous ENH Erin Henry 
Proj Project DER Dan Russell 
PST Peak Stochastic Threshold JGK Joann Kihega 
PU Pullup 


QM Quality Manager 
RA Re-Amplification 
RB Reagent Blank 
RI Re-Injection 
RP Re-Punch 
RS Re-Setup 


SOS Sample Off Scale 
SP Spike 
SQ Size Quality 
ST Stutter 
TR Technical Review 


Tech Technical 
TM Technical Manager 
Tri Tri-allele 


NAS     Nicole Sambol







