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ATTENTION: If any portion(s) of the Forensic Biology 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 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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FBUQM_1 SCOPE (top ↑) 

1.1 The Forensic Biology Unit (FBU) Policy Manual shall apply to work specifically performed by 

analysts/technicians working within an officially defined Forensic Biology Units or by analysts/technicians 

working in the capacity as a Forensic Biologist or associated technician. 

 

 

1.2 Unless specifically stated, the Forensic Biology Unit (FBU) Quality Manual (QM) applies to DNA 

casework only. 

 
1.3 The purpose of this policy manual is to establish and maintain a documented quality system that is 

appropriate to the Forensic Biology Units of the Oklahoma State Bureau of Investigation (OSBI). The CODIS 

Unit maintains a separate quality manual which can be found in the CODIS Policy Manual. 

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

within the OSBI multi-laboratory system (per FBI Quality Assurance Standards (QAS) Audit Document 

discussion). 

 
1.5 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 CODIS Unit Policy Manual 

FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories 

FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 
 
 
 
 

FBUQM_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 Forensic Biology Units establish the following definitions: 

 

Amplification Set - may contain samples and reagent blanks from different cases and/or questioned and known 

samples together 

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)] 
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Differential Extraction – process for extracting DNA from all samples testing presumptive or confirmatory positive 

for seminal fluid 

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 

Extraction Set - may contain samples from different cases and associated reagent blanks; however, questioned and 

known samples must be in separate extraction sets 

Instrument Baseline Threshold - the RFU value below which a peak is indistinguishable from the baseline noise 

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. Intimate Sample - originating from the body (i.e. vaginal swabs, swab of hand, oral swabs, 

etc.) 

Limit of Detection (LOD) – as it pertains to genetic analysis, this is the RFU value below which a peak is unable to 

be brought up to a peak height useful for interpretation through increased injection time(s). This may or may not be 

equivalent to the baseline threshold; however, it cannot be less than the baseline threshold and should be relatively 

close to the baseline threshold to minimize any data loss. 

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, 
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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. 

Quantitation Negative Control (QNC) - is used to detect DNA contamination of the quantitation reagents.  This 

control consists of only quantitation reagents without the addition of template DNA. 

Reagent - any substance or mixture used in the analysis process of the Forensic Biology Units. 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 

Serology - the identification of body fluids including blood, semen, and other biological materials 

Single Source - one contributor is present in a DNA profile 

Standard Extraction - all samples except those requiring a differential extraction 

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 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 

Working Volume – the volume of a sample extract or a control that is the minimum volume required for appropriate 

DNA analyses to be carried out on the associated extract or batch of extracts. Any addition of liquid to an extract or 

control for the purpose of bringing that sample up to the working volume does not constitute a dilution. Addition of 

liquid to any sample or control that is above the working volume constitutes a dilution, and all controls should be 

handled as required by the FBI Quality Assurance Standards. 
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REFERENCE(S): 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories 

FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 
 

 
 

FBUQM_3 QUALITY ASSURANCE PROGRAM (top ↑) 
 

3.1 The OSBI Criminalistics Services Division (CSD) maintains a general, unit-neutral Quality Manual. The 

OSBI Forensic Biology Units maintain this unit-specific quality manual to specifically address the quality 

system for forensic serology and DNA testing. 

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 Forensic Biology Units 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 

 Case Files 

 Court Testimony Monitoring 

According to the OSBI CSD Quality Procedures, the above listed areas are all quality records except case 
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files which are considered technical records. 

3.3 Annual Review - The Forensic Biology Units 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 FBU Level Documents: The Technical Manager shall direct and document his/her approval of the 

annual review of the Forensic Biology 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 FBU Policy Manual. A 

final review of the incorporated changes will be completed before issuance, and 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 OSBI Forensic Biology Units shall strive to accomplish the following goals 

and objectives: 

3.4.1 Provide  the  customers  of  OSBI  laboratory  services  access  to  forensic  biology  testing  in 

accordance with the services provided as described in the OSBI CSD Quality Manual. 

3.4.2 Ensure   the   quality,   accuracy,   and   validity   of   all   forensic   biology   testing,   examination 

documentation, reporting, and courtroom presentations. 

3.4.3 Ensure the integrity of evidence through evidence handling, evidence processing, and chain of 

custody documentation. 

3.4.4 Maintain national accreditation and NDIS (National DNA Index System) participation. 
 
 

REFERENCE(S): 
OSBI CSD Quality Manual 

 
 
 
 

FBUQM_4 ORGANIZATION AND MANAGEMENT  (top ↑) 

4.1 The OSBI Forensic Biology Units managerial staff shall: 

4.1.1 Have the authority and resources needed to meet the requirements of the Quality Assurance 

Standards for Forensic DNA Testing Laboratories (QAS). 

4.1.1.1 In the event that the managerial staff does not have the authority or resources to ensure 
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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 system. The Forensic Biology system 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 Each laboratory is a distinct facility with at least two full time DNA analysts. 

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 DNA casework at the 

specific facility. The sole qualified DNA analyst shall complete all open DNA cases. 

The specific facility shall continue to process serology cases and 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 Forensic 

Biology Unit chain of command. In addition, the Forensic Biology Unit QM 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 Forensic Biology 

Discipline “Organization and Management Structure” chart (QM_OrgChart) maintained 

by the OSBI Forensic Biology Units 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 system. Exclusion from the document shall not exclude qualified individuals from 

participating in a contingency plan during a Technical Manager position vacancy. 

 

 
ATTACHMENT(S): 
FBU Policy Manual QM_OrgChart 

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 
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FBUQM_5 PERSONNEL  (top ↑) 
 

5.1 The OSBI Forensic Biology Units 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 Units are on file with the OSBI Human Resources Division. Criminalist 

IVs in regional facilities may or may not also serve as DNA analysts. 

5.1.1.1 Any analysts who are hired to perform forensic 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 forensic 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. 

5.1.2 All analysts and technicians shall complete a documented training program for all procedures that 

the analyst or technician will perform.  The training program will comply with OSBI CSD QP 19 

– Training and meet the requirements set forth by the QAS. The training program may be 

modified based on an analyst’s/technician’s prior experience and with Technical Manager 

approval. A passing grade for all exams and quizzes in the training program will be 80%, unless 

deemed otherwise and documented by the Technical Manager. 

5.1.2.1 Trainees will be required to successfully complete all applicable sections of the OSBI 

Forensic Biology Unit Training M a n u a l , including mock case(s) utilizing a range of 

samples   routinely   encountered   in   casework,   mock   court, and   technical   question 

assessments before release for independent casework.  The Memo releasing the analyst or 

technician for casework 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. 

5.1.2.2 The mock case(s), mock court and technical question assessments are 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 experience, the previous experience will be reviewed by 

the  Technical  Manager  for  adequacy  and  applicability  to  OSBI  FBU  procedures. 
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Adequate previous training may result in documented modifications to the FBU Training 

Program for the trainee. 

5.1.3 All analysts qualified to perform forensic DNA analysis will be required to attend continuing 

education training as outlined in the QAS. 

5.1.3.1 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. 

5.1.3.2 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. 

5.1.3.3 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. 

5.1.4 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 Any individual filling the position of OSBI Forensic Biology 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 of 

Personnel Management 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 The OSBI Forensic Biology Technical Manager shall have at least 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. 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 forensic samples. The OSBI Forensic Biology Technical Manager shall 

complete (within one year of appointment) the FBI-sponsored auditor training. 

5.2.3 The duties, responsibilities and authority of the OSBI Forensic Biology 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 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 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. 
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5.3 Casework CODIS Administrator 

5.3.1 Any individual filling the position of OSBI Casework CODIS Administrator must meet the 

minimum educational, experience, and CODIS training requirements listed in the QAS. 

5.3.2 The OSBI Casework CODIS Administrator shall be a currently or previously qualified casework 

DNA analyst with documented mixture interpretation training or, if appointed or hired prior to July 

1, 2009, the Casework CODIS Administrator shall have documented mixture-interpretation 

training and documented completion of FBI-sponsored auditor training. 

5.3.3 The OSBI Casework 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. 

5.3.4 The duties and responsibilities of the OSBI Casework CODIS Administrator will, at a minimum, 

be those designated by the QAS. Additional duties and responsibilities can be required of the 

Casework CODIS Administrator as necessary to meet the needs of the agency. 

5.3.5 The Casework CODIS Administrator has the authority to terminate an analyst’s and/or 

laboratory’s participation in CODIS if there is an issue identified with the reliability or security of 

the CODIS data. 

5.3.6 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 DNA Analyst 

5.4.1 All analysts performing DNA analysis must meet the minimum educational and experience 

requirements listed in the QAS. 

5.4.1.1 Any analyst meeting the minimum educational requirement of the QAS with a class titled 

other than those listed will have the documented approval of the Technical Manager for the substitution. 

Compliance with the standard may be demonstrated with review of any pertinent materials by the 

Technical Manager such as transcripts, syllabus, a letter from the instructor, or other document(s) that 

support(s) the course content. 

5.4.2 Each analyst will have at least 6 months of documented, forensic human-DNA laboratory 

experience before release for independent forensic DNA casework. 

5.4.3 Analysts shall successfully complete a competency test before beginning independent analysis. 

 
5.5 Technical Reviewers 

5.5.1 Each Technical Reviewer shall be a current or previously qualified analyst in the methodologies 

being reviewed. 

5.5.2 Each Technical Reviewer shall successfully complete a competency test prior to participating in the 

technical review of data.   This competency test is incorporated as an assignment into the 

Forensic Biology Training Program. 

5.5.3 Each Technical Reviewer shall participate in the external proficiency testing on the same 



Forensic Biology Unit Quality Manual 
 

Forensic Biology Unit Policy Manual  Page 12 of 145  Rev. 5 Effective: November 1, 2015 
 

 
 

technology, platform, and typing amplification kit used to generate the DNA data being reviewed. 

 
5.6 Laboratory Technicians 

5.6.1 Laboratory technicians shall have the equivalent of an Associate’s Degree with some laboratory 

experience. 

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

5.6.3 Laboratory technicians shall successfully complete a competency test before participating in 

DNA analysis on evidence. 

5.7 Laboratory Support Personnel 

5.7.1 Any laboratory support personnel shall have documented training specific to their job function(s). 
 
 

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 

FBU Selective Qualifications Memo 
 
 
 

FBUQM_6 FACILITIES  (top ↑) 
 

6.1 Each laboratory within OSBI’s multi-laboratory Forensic Biology system will follow OSBI CSD QP 20 – 

Lab Security to insure the integrity of analyses and evidence. 

6.2 Pre-amplification activities such as evidence examination, DNA extraction, and amplification set-up will be 

separated by time and/or physical space from each other. 

6.3 Each of the forensic biology laboratories maintain a separate room or rooms for the generation, 

processing, and storage of amplified DNA product separate from evidence examination, DNA extraction, 

and amplification set-up areas. The door between the amplification room and other areas will remain 

closed except for passage between areas. 

6.4 The procedures for cleaning and decontaminating facilities and equipment are specifically addressed in 

QC_1. 

 

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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FBUQM_7 EVIDENCE CONTROL (top ↑) 
 

7.1 The OSBI Forensic Biology Discipline follows OSBI CSD QP 5 – Evidence Intake, QP 6.1 – Evidence 

Handling, QP 6.2 – Evidence Handling for Non-Casework Purposes, QP 6.3 – Evidence Storage and 

Maintenance, QP 6.4 – Evidence Refrigerator and Freezer Maintenance and QP 7 – Evidence Transactions 

to ensure the integrity of physical evidence. 

7.1.1 Evidence (defined by the OSBI CSD Quality Manual) shall be clearly distinguishable from all 

other evidence at all times. When batching is used, case numbers and item numbers shall be 

present on all work products in addition to the original packaging and evidence in accordance with 

the OSBI CSD Quality Procedures. 

7.1.1.1 Work products (defined in FBU QM_2) shall be handled according to OSBI CSD QP 6.1 

         – Evidence Handling and the appropriate sections below. 

7.1.1.2 Serology Work Products—Utilized in Testing 

Cuttings, microcentrifuge tubes, manufactured assay cards, slides prepared for blood confirmatory 

testing, and substrate materials for serological tests (Takayama, AP Spot Test, Sperm Cell Search, 

Seratec p30 card) are considered work products utilized in testing. Following the completion and 

documentation of the test results, these work products shall be discarded. 

7.1.1.3 Serology Work Products—Generated as a Function of the Analysis Process 

Slides prepared for sperm cell searches are considered work products generated as a function of 

the analysis process. Following the completion and documentation of the test results, these work 

products shall be handled according to the retention policies within the OSBI Forensic Biology 

Units. 

7.1.1.4 DNA Work Products—Utilized in Testing 

Swabs, cuttings, and portions of biological samples are considered work products utilized in 

testing. Following the completion and documentation of the test results, these work products shall 

be handled according to the retention policies within the OSBI Forensic Biology Units. 

7.1.1.5 DNA Work Products—Generated as a Function of the Analysis Process 

 Extracts, dilutions, normalized dilutions, and amplified DNA products (tubes, plates) 

containing amplified DNA and genetic analyzer plates containing amplified DNA are 

considered work products generated as a function of the analysis process. 

 Following the completion and documentation of the analysis method, extracts, dilutions, and 

normalized dilutions shall be handled according to the retention policies within the OSBI 

Forensic Biology Units. 

 Following the completion and documentation of the technical review, amplified DNA 

products (tubes, plates) and genetic analyzer plates containing amplified DNA shall be 

discarded. 
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7.1.2 The chain of custody will be kept in accordance with OSBI CSD QP 5 – Evidence Intake, QP 6.1 

– Evidence Handling, QP 6.2 – Evidence Handling for Non-Casework Purposes, QP 6.3 – 

Evidence Storage and Maintenance, QP 6.4 – Evidence Refrigerator and Freezer Maintenance and 

QP 7 – Evidence Transactions. 

7.1.3 Evidence and work product in progress will be handled in accordance with OSBI CSD QP 6.1 – 

Evidence Handling, QP 6.2 – Evidence Handling for Non-Casework Purposes, QP 6.3 – Evidence 

Storage and Maintenance, QP 6.4 – Evidence Refrigerator and Freezer Maintenance in order to 

minimize loss, contamination, and/or deleterious change. 

7.1.4 Secured, controlled access areas for evidence storage and work product in progress are outlined in 

OSBI CSD QP 6.1 – Evidence Handling, QP 6.2 – Evidence Handling for Non-Casework 

Purposes, QP 6.3 – Evidence Storage and Maintenance, QP 6.4 – Evidence Refrigerator and 

Freezer Maintenance. 

 

 

7.2 Retaining or returning evidence or work products shall be handled according to the retention policies 

outlined in OSBI CSD QP 6.1 – Evidence Handling, QP 6.2 – Evidence Handling for Non-Casework 

Purposes, QP 6.3 – Evidence Storage and Maintenance, QP 6.4 – Evidence Refrigerator, and Freezer 

Maintenance and QP 16.2 – Contents of Case Records and as guided by Oklahoma Statutes (Title 22 

§1372). 
 

 
7.3 Disposition and Consumption of Evidence 

7.3.1 The OSBI Forensic Biology Units shall report the disposition of evidence for all evidence 

submitted to the Forensic Biology Units for analysis. 

7.3.2 The OSBI Forensic Biology Units shall follow OSBI CSD QP 6.1 – Evidence Handling and QP 

16.2 – Contents of Case Records as well as the requirements in CASE_1.1.12 and CASE_2 for the 

handling of samples requiring consumption for analysis. 

 

 
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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FBUQM_8 VALIDATION (top ↑) 

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

Forensic Biology Units shall define within the validation plan, in addition to the requirements of QP 21.2 – 

Validations, whether the proposed validation is developmental or internal. 

8.2 If the validation is developmental, the OSBI Forensic Biology Units shall follow QAS Standard 8.2. 

8.2.1     If the validation is for serology only, the OSBI Forensic Biology Units shall follow OSBI CSD QP 

21.2 – Validations. 
 

8.3 Internal Validations 

If the validation is internal, the OSBI Forensic Biology Units shall follow QAS Standard 8.3. For internal 

validations, the OSBI Forensic Biology Units 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 Forensic 

Biology Units 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 DNA casework. 

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 Internal validation studies shall include the following, as applicable: 

  known and non-probative evidence samples or mock evidence samples 

 reproducibility and precision studies 

 sensitivity and stochastic studies 

 mixture studies 

 contamination assessment 

 NIST traceable samples 

8.3.4 Internal validation studies within the OSBI Forensic Biology multi-laboratory system shall be 

divided into two categories: system and site-specific. All validations including summaries and 

data shall be maintained electronically on a secure network server accessible by all forensic 

biology laboratories. The laboratory responsible for the system internal validation study shall 

incorporate their site-specific internal validation study into the system study.   The site- specific 
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validation  studies  shall  include  at  least  precision,  sensitivity,  and  contamination  assessment 

studies. 

8.3.5 Quality  assurance  parameters  and  interpretation  guidelines  shall  be  defined  in  the  internal 

validation and included within the specific analytical procedure. 

 

8.4 Individual Competency – All analysts shall successfully complete a competency test, assigned by the 

Technical Manager, to the extent of his/her/their participation in casework analyses before beginning 

independent analysis utilizing a new methodology. Depending on the methodology being introduced, the 

competency test may consist of written, oral, and/or practical testing. 

 

8.5 Introduction of Modified Procedure – Modifications which would require a protocol change shall be 

evaluated by comparison with current procedures using similar samples. These modifications must be 

documented and reviewed by the Technical Manager. Approval of the modification for use will occur 

through the issuance of a deviation in accordance with OSBI CSD QP 3 – Deviations or through the 

issuance of a new protocol revision in accordance with OSBI CSD QP 2 – Document Control. 

 

8.6 Critical Instruments 

8.6.1 Introduction of Critical Instruments - Purchase of an 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.  

 

 

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. 

 

8.7 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 
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FBUQM_9 ANALYTICAL PROCEDURES (top ↑) 

 
9.1 This document and corresponding documents represent the Forensic Biology Units’ analytical procedures. 

This document will be reviewed annually by the Technical Manager. Documentation of changes will be 

noted in the history section, and previous revisions will be archived. 

9.1.1 The Forensic Biology Units shall follow the standard operating procedures outlined in this 

document and the corresponding documents. OSBI Forensic Biology DNA analytical procedures 

shall contain the following, as applicable: 

 Type of Test 

 Reagents and Supplies 

 Sample Preparation 

 Extraction Method 

 Equipment (Critical Equipment as listed in FBU QM_10 section 10.4.1) 

 Controls 

 Individual Steps of the Procedure 

 Interpretation of Results 
 

9.2 Reagents 

9.2.1 The OSBI Forensic Biology Units shall follow the OSBI CSD QP 8 – Ordering, Receiving, 

and Verifying Reagents and Supplies. 

9.2.2 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. 

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

9.2.2.2 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 from kits. 

9.2.2.3 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. 

9.2.2.4 All supporting documentation for function verification tests should include the reagent 

name or set of reagents (if tested together), date, initials, and page number. 

9.2.3 The OSBI FBU will document the following on the appropriate QCR Chemical Formulation 

Worksheets for each in-house reagent: 

 Chemical Formulation and Preparation (Amounts of chemicals for each reagent are provided 

as the standard formulation. If the final volume of the reagent that is made is to be different 

than that listed, the amounts of each ingredient are to be changed such that the proportions of 

the chemicals remain unaltered). 
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 Storage 

 Function Verification 

 Unsatisfactory Reagent Performance 

 Expiration (If any ingredient of the reagent has an earlier expiration date than the reagent 

expiration, the expiration date shall be determined by the ingredient expiration date.) 

9.2.3.1 The OSBI FBU will document the following on the appropriate QCR Chemical 

Receipt/Function Verification Worksheets for commercial reagents: 

 Receipt Information 

 Storage 

 Function Verification 

 Unsatisfactory Reagent Performance 

 Expiration (Expiration date or guidance as provided by the manufacturer or as determined by 

the laboratory. If the expiration date is determined to be longer by the OSBI Forensic Biology 

Units, the justification documentation shall be maintained with the quality records for the 

reagent.) 

9.3 Critical Reagents 

9.3.1 Critical  Reagents-Serology  -  No  reagents  utilized  for  serological  testing  shall  be  considered 

critical. 

9.3.2 Critical Reagents-DNA 

 TE
-4

 

 Stain Extraction Buffer 

 Proteinase K and DTT 

 PrepFiler
®
 Express / PrepFiler

®
 Express BTA Extraction Kit 

 Differential Extraction Reagents (Organic and AutoMate) 

 DNA Quantitation Kits 

 DNA Amplification Kits (including thermostable DNA polymerase, primer sets, and allelic 

ladders) 

 

9.4 The OSBI Forensic Biology Units shall quantify the amount of human and/or human male DNA in all 

casework samples prior to STR or Y-STR DNA amplification. 

 

9.5 The criteria for the evaluation of controls and standards shall be specified in the applicable analytical 

procedures. The OSBI Forensic Biology Units shall, at a minimum, adhere to the following requirements. 

9.5.1 Standards shall be used during the quantitation procedure(s). 

9.5.2 Positive and Negative Amplification Controls associated with the forensic 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 forensic samples. 
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9.5.3 Reagent Blank Control 

9.5.3.1 After a thorough evaluation of your extraction batch, determine (based on your training 

and experience) the appropriate number of reagent blanks for the set. At least one 

reagent blank control must be included with every set of extractions. All reagent blanks 

should be placed at the end of the extraction set. 

9.5.3.2 If analysts are splitting an extraction set into mini-sets, the reagent blank for each mini-

set should be placed after that mini- set and remain designated to those samples. 

9.5.3.3 Reagent blank controls shall be extracted concurrently and in the most sensitive volume 

of the extraction set. 

9.5.3.4 Reagent blanks should be brought to a working volume of ~30uL. If a sample is 

concentrated, an associated reagent blank must also be concentrated. No sample or 

reagent blank may be concentrated to a volume less than the maximum volume of the 

amplification kit to be used. 

NOTE: Some reagent blanks may be brought to a working volume of approximately 

15uL, depending on related sample types based on analyst’s discretion (i.e. a robust 

sample with no need for future additional DNA analysis). 

9.5.3.5 All reagent blanks must be quantitated. 

9.5.3.6 If a reagent blank replicate in an extraction set demonstrates any signal as a result of 

quantitation, the reagent blank with the most signal must be amplified and characterized. 

9.5.3.7 If all reagent blanks in an extraction set produce no signal during quantitation, then the 

reagent blank closest to the samples should be amplified and characterized first. 

9.5.3.8 For extraction sets being amplified, an associated reagent blank(s) must be amplified 

using the same primers as the forensic sample(s), in the same instrument model as the 

forensic sample(s). 

9.5.3.9 In certain instances it may be necessary to split the extraction of a sample across multiple 

extraction tubes (i.e. if four vaginal swabs have little sperm detected, it may be desirable 

to extract all four swabs, but this would exceed the space available in any single 

extraction tube). In such instances, one reagent blank is acceptable for this set of 

simultaneous extractions. If the analyst combined two extracts from two separate 

extraction sets (different times/dates), then the reagent blanks from each extraction set 

must be combined as well. 

9.5.3.10 The maximum volume, per amplification kit, of the reagent blank should be amplified. 

9.5.3.11 If a sample is re-amplified with the same amplification kit and the template volume does 

not increase over that of the original reagent blank and does not alter the amplification 

parameters to increase sensitivity, then the reagent blank associated with the extraction 

set does not need to be re-amplified. 

9.5.3.12 Reagent blanks must be typed using the same instrument model as the forensic samples; 
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if injected at varying injection times, the reagent blank must satisfy the most sensitive 

injection conditions. The reagent blank must be injected at 15 seconds, but can also be 

injected at the most sensitive injection conditions during the first set of injections. 

9.5.3.13 Any DNA extract produced prior to July 1, 2009, may be amplified even if there is 

insufficient or no remaining associated reagent blank, as long as the analysis data 

associated with the reagent blank(s) has/have been evaluated and is/are included in the 

case file.  Cases in this category should involve Technical Manager consultation. 

 

9.5.4 Controls 

9.5.4.1 Quantitation Negative Control 

9.5.4.1.1 This control must be included with each plate of samples prepared for quantitation at the 

same time. 

9.5.4.1.1.1 The QNC should be “undet.”. If a value is detected, the Technical Manager will 

be consulted to determine if the plate is acceptable or if it will be re-setup and re-

run. 

 

9.5.4.2 Negative Amplification Control 

9.5.4.2.1 This control must be included with every amplification set. 

9.5.4.2.2 The negative amplification control used in the OSBI Forensic Biology Units shall 

substitute TE
-4 

in place of sample. 

9.5.4.2.3 The negative control should result in no observable peaks above the peak amplitude 

threshold. If peaks are detected, then reference section FBU QM_9.7 below. 

 

9.5.4.3 Positive Amplification Control 

9.5.4.3.1 This control must be included with every amplification set. 

9.5.4.3.2 The OSBI Forensic Biology Units shall use control DNA provided in the amplification kits 

(9947A for Identifiler
®
 Plus and 007 for Yfiler

®
). 

9.5.4.3.3 The positive control should yield the expected profile (9947A for Identifiler
® 

Plus or 007 

for Yfiler
®
). If it does not yield the correct profile, the sample set should be re-setup and 

the Technical Manager will be notified. 

 

9.5.5 The Forensic Biology Units will check their DNA procedures annually or whenever substantial 

changes to a procedure are made by running NIST/NIST traceable standard reference material. The NIST 

standard must be, at a minimum, amplified and characterized with each technology in use in the lab (STR, 

Y-STR, etc.). NOTE: This check must be performed for each instrument type per laboratory annually, but 

not necessarily on every instrument in the laboratory (i.e. not necessary on all Genetic Analyzers in each 

laboratory, but must be performed on a 3500 in each laboratory). 

 

9.6 For interpretation of data, verification of control results, and mixture interpretation see CASE_5, and for 

statistical interpretation see CASE_6. 
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 Blue Dye 15 second injection : 70rfu (ID+) 180rfu (Yfiler) 

 Green Dye 15 second injection: 100rfu (ID+) 160rfu (Yfiler) 

 Yellow Dye 15 second injection: 110rfu (ID+) 130rfu (Yfiler) 

 Red Dye 15 second injection: 140rfu (ID+) 140rfu (Yfiler) 

 

9.7 Detection and Control of Contamination 

The OSBI FBU shall monitor contamination, follow decontamination protocols to minimize/prevent 

contamination, and follow procedures for interpreting data potentially affected by contamination. In 

addition, the OSBI FBU shall follow procedures for uniformly evaluating controls and samples to verify 

expected results as well as remediating instances of control failure or sample contamination. Interpretation 

of data potentially affected by contamination or failed PCR controls will be evaluated on a case-by-case 

basis, in conjunction with the supervisor and the Technical Manager. The data provided by the OSBI 

internal validation of interpretation thresholds will be taken into account during these types of evaluations. 

Based on an OSBI FBU internal validation, no peaks below the following thresholds need to be evaluated 

as being attributable to contamination: 

 

 
 
 
 
 
 
 
 

ATTACHMENT(S): 
FBU Policy Manual QCR_DNA_AMPKIT  

FBU Policy Manual QCR_DNA_Automate_Ecell_Digest_Buffer 

FBU Policy Manual QCR_DNA_Automate_EXTReagents 

FBU Policy Manual QCR_DNA_Formamide 

FBU Policy Manual QCR_DNA_GABuffer 

FBU Policy Manual QCR_DNA_OrgEXTReagents 

FBU Policy Manual QCR_DNA_OrgSAReagents 

FBU Policy Manual QCR_DNA_PCI 

FBU Policy Manual QCR_DNA_PrepFiler_Kits 

FBU Policy Manual QCR_DNA_QUANTKIT  

FBU Policy Manual QCR_DNA_QUANTSTNDS  

FBU Policy Manual QCR_DNA_SAReagents  

FBU Policy Manual QCR_DNA_TE-4 

FBU Policy Manual QCR_SER_APSpot  

FBU Policy Manual QCR_SER_Hem  

FBU Policy Manual QCR_SER_p30  

FBU Policy Manual QCR_SER_RSID  

FBU Policy Manual QCR_SER_TAK  

FBU Policy Manual QCR_SER_Xmas 
 

 
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 
 
 
 
 

FBUQM_10 EQUIPMENT CALIBRATION AND MAINTENANCE  (top ↑) 
 

10.1 The OSBI Forensic Biology Units shall use equipment suitable for the methods employed. 

10.1.1 In the event that the OSBI Forensic Biology Units do not have suitable equipment for the 
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methods used 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 one 

laboratory or multiple laboratories re-establishes the suitability of the equipment. 

10.1.2 The OSBI Forensic Biology Units shall follow OSBI CSD QP 24 – Calibration and Handling of 

Equipment. 

 

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 

 Thermal Cycler temperature verification system 

 Thermal Cycler including quantitative-PCR 

 Genetic Analyzers 

 Mechanical pipettes 

10.4.2 Robotic systems, genetic analyzers or thermal cyclers (including quantitative-PCR) that have 

undergone repair, service or calibration, and new critical instruments/equipment shall undergo a 

performance check before use in casework analysis, and this performance check shall be 

performed according to the appropriate quality control procedure. 

10.4.3 A preventative maintenance visit will not be considered “service” and will not require a 

performance check afterwards, unless the laser is replaced or aligned, or the optics are adjusted. 
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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. 

 
ATTACHMENT(S): 
FBU Policy Manual QC_EquipMain 

FBU Policy Manual QC_3500Maint_Log 

FBU Policy Manual QC_7500 

FBU Policy Manual QC_9700_0.2  

FBU Policy Manual QC_9700_0.5  

FBU Policy Manual QC_Automate_Maint_Log 

FBU Policy Manual QC_Cent  

FBU Policy Manual QC_DecontamLog 

FBU Policy Manual QC_H2O 

FBU Policy Manual QC_pHMeter 

FBU Policy Manual QC_PipetCal 

FBU Policy Manual QC_PipetCalReprod 

FBU Policy Manual QC_Temp 

FBU Policy Manual QC_Therm 

 

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 
 
 

 

FBUQM_11 REPORTS (top ↑) 
 

11.1 The OSBI Forensic Biology Units shall follow OSBI CSD QP 16.2 – Contents of Case Records and OSBI 

CSD QP 28 – Report Writing to maintain case record documentation and issue reports. 

11.1.1 The OSBI Forensic Biology Unit “Abbreviation List” shall be maintained according to OSBI CSD 

QM. 

 

11.2 Required Report Elements 

11.2.1 Serology Casework Reports shall include, at a minimum, the elements required by OSBI CSD QP 

28 – Report Writing. 

11.2.2 DNA Casework Reports shall include, at a minimum, the elements required by OSBI CSD QP 28 

– Report Writing 

11.2.3 Only one Forensic Biologist should accept the responsibility for the content of a report. This shall 

be documented by the use of a secure electronic signature through the use of the LIMS following 

OSBI CSD QP 28 – Report Writing. 

 

 



Forensic Biology Unit Quality Manual 
 

Forensic Biology Unit Policy Manual  Page 24 of 145  Rev. 5 Effective: November 1, 2015 
 

11.3 The OSBI FBU shall follow OSBI CSD QP 16.1 – Control of Records for case files and OSBI CSD QP 33 

– Release of Case Information for report dissemination and distribution of case related information. 
 

 
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 
 
 
 
 

FBUQM_12 REVIEW (top ↑) 

 
12.1 All Serology reports and DNA reports shall meet the administrative and technical review guidelines as 

established in OSBI CSD QP 31 – Reviews. 

12.1.1 In addition, all Serology and DNA reports shall be technically reviewed by a qualified analyst   

       other than the examining analyst. 

12.1.2 Technical reviewers shall be or have been a qualified analyst in the methodology being reviewed 

and shall be released for technical reviews at the discretion of the Technical Manager. 

12.1.3 If the technical reviewer is a previously qualified (not currently qualified) analyst, they must 

participate in a proficiency test as a technical reviewer. 

 

 

12.2 Completion of the casework technical review shall be documented and the technical review of forensic 

casework shall include reviewing the following elements, at a minimum: 

12.2.1 All case notes, all worksheets, and the electronic or printed data supporting the conclusions 

12.2.2 All DNA types to verify that they are supported by the raw or analyzed data 

12.2.3 All profiles to verify correct inclusions and exclusions (if applicable) as well as a review of any 

inconclusive result for compliance with laboratory guidelines 

12.2.4 All controls, internal lane standards and allelic ladders to verify that the expected results were 

obtained 

12.2.5 Statistical analysis, if applicable 

12.2.6 The final report’s content to verify that the results/conclusions are supported by the data. The 

report shall address each tested item. 

12.2.7 For the CODIS technical review portion, verification must be present that all profiles entered into 

CODIS are eligible and have the correct DNA types and specimen categories. This information 

should be documented on separate CODIS Data Entry Form as listed below. 

12.2.7.1 Prior to the samples being uploaded or searched in SDIS, verification of the eligibility for 

CODIS should be completed and the correct DNA types and appropriate specimen 

category should be documented on the CODIS Data Entry Form. 

12.2.7.2 For entry into a searchable category of SDIS, the eligibility for CODIS, correct DNA 

types, and the appropriate specimen category must be verified by two concordant 
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assessments by a qualified analyst and technical reviewer.   This information should be 

documented on the CODIS Data Entry Form, if applicable. 

12.2.7.3 In the OSBI Forensic Biology Units, this verification of eligibility for CODIS, correct 

DNA types, and the appropriate specimen category is accomplished by the casework 

analyst filling in all applicable areas of a CODIS Data Entry Form and signing the form 

electronically.  Once signed, the CODIS Data Entry Form is technically reviewed along 

with the other materials in the case record.  During the technical review, the technical 

reviewer signs the CODIS Data Entry Form indicating that they have verified the profile 

and specimen category on the form along with any Match Rarity Statistical Threshold 

calculations required.  After the technical review is complete, the case is routed back to the 

casework analyst in the BEAST.  The casework analyst then forwards the CODIS Data 

Entry Form to the CODIS Unit.  The CODIS Unit will review and upload the profile and 

print the Specimen Detail Report.  The CODIS Unit will sign the CODIS Data Entry Form 

verifying the profile has been entered.  The CODIS Unit will then forward the signed 

CODIS Data Entry Form and the Specimen Detail Report back to the casework analyst.  

The casework analyst will sign the CODIS Data Entry Form confirming the profile and 

specimen category were entered correctly.  The completed CODIS Data Entry form shall 

be uploaded to the BEAST Documents Tab and the Specimen Detail Report may be 

shredded.  At this point the casework analyst can approve the technically reviewed report 

and close the case. 

 

As a part of verifying eligibility for CODIS, all samples for legal entry should be queried 

to ensure they are not already in the database using the CoDNA system.  If the sample is 

already in the database, this should be documented in the BEAST narrative. 

 

12.3 Technical and administrative reviews shall be documented as needed in accordance with OSBI CSD QP 31 

– Reviews.  Per OSBI CSD QP 31 – Reviews, hard copy technical review forms will be obtained by 

accessing the “Reports” button from the BEAST main screen.  Run the “TECH REVIEW: Hardcopy Tech 

Review Form” report and print the Biology discipline review form.  The hardcopy must be placed in the 

case record (saved to the image vault in the BEAST).  This method should only be used for documenting 

additional technical reviews or if technical difficulties with the BEAST necessitate an alternate method.  

The review shall include: 

12.3.1 A review of the case file and report for clerical errors and for the presence and accuracy of the 

information. 

12.3.2 A review of the chain of custody and disposition of evidence. 

12.3.3 A completed Technical Review / Administrative Review form. 
 
 

12.4 Completion of the Technical Review shall be documented in accordance with OSBI CSD QP 31 – Reviews 

including: any cases requiring correction will be routed to the appropriate analyst for correction.  When 
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routing cases for correction, the reviewer must include an explanation in the comments field describing what 

must be corrected.  Changes made during or after the review process must be recorded.  The changes made to 

the completed examination records as a result of the review process will be tracked for the Forensic Biology 

Units using a method sufficient to determine what was changed and who made the change.  For the Forensic 

Biology Units, this may be accomplished by using a corrections folder in the portfolio in the BEAST, a 

detailed description of the changes made to the case record in the BEAST routing comments field (authored 

by the case analyst, not the reviewer), and/or lining through with initials (electronically).   

 
 

12.5 The OSBI Forensic Biology Units shall follow OSBI CSD QP 31 – Reviews for unresolved issues between 

the analyst and the reviewer. 

 
12.6 The OSBI Forensic Biology Units shall follow the “CODIS Unit Policy Manual” for the verification 

and resolution of database matches. 

 

 

12.7 The  OSBI  Forensic  Biology  Units  shall  follow  OSBI  CSD  QP 32  –  Testimony  to  document  annual 

monitoring of courtroom testimony. 

 

12.8 Analysts will route their technical reviews to an assortment of analysts to include all qualified technical 

reviewers (as available) in a rotation to ensure that all analysts are reviewing one another’s casework. 

 
REFERENCE(S): 
OSBI CSD Quality Manual 

OSBI CODIS Unit Policy Manual 

FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories 

FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

 
 

FBUQM_13 PROFICIENCY TESTING (top ↑) 
 

13.1 The OSBI Forensic Biology Units shall follow OSBI CSD QP 30 – Proficiency Tests. 

13.1.1 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.  

13.1.2 Newly qualified analysts and technicians shall enter the external proficiency testing program 

within six months of the date of their qualification. 

13.1.3 The OSBI Forensic Biology Units shall use the due date as the date that the proficiency test was 

performed.  Each analyst and technician shall be assigned and complete his/her own external 

proficiency test. Laboratories that use a team approach to casework examination may do so, 

on external proficiency tests. However, all analysts, technicians, and technical reviewers shall 

be proficiency tested at least twice per year in each of the DNA technologies (STR, Y-STR) 

and each method (test kits) in which they perform forensic DNA analysis – even if the 

proficiency test scenario provided by the manufacturer doesn’t warrant this type of testing.  Per 

the audit document discussion section, and clarification obtained from the FBI:  
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All questioned samples as well as any male known samples in a proficiency test will be 

analyzed using both human and male quantitation kits.  Any questioned sample in a 

proficiency test that has an indication of male DNA present, will be amplified using the Y-

STR amplification kit, regardless of the results of autosomal amplification kit(s) or 

“normal” casework processing procedures.   

For serology proficiency tests, each analyst and technician shall complete testing for all serological 

techniques for which they are currently qualified, regardless of the scenario of the test.  Technicians 

will ask a qualified analyst to interpret their serology test results before they proceed with DNA 

analysis.  This analyst will document their interpretations in the technician’s documentation.   

Technicians will mark the area in the test portal indicating that no interpretations were made and 

add a note in the comments section that they are completing the test as a technician and therefore no 

interpretations are made.  Technicians will not be required to complete their proficiency test using 

the BEAST LIMS system since they are not qualified for casework and will not be generating 

Criminalistics Examination Reports for the proficiency tests.  Instead, technicians will place their 

completed examination documentation into their individual folders on the QA server.    

13.1.4 Analysts and technicians shall type all CODIS core loci for each technology performed during 

each DNA proficiency test. 

13.1.5 Proficiency Tests will be submitted to the manufacturer using the online submission option 

available. 

13.1.6.1 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. 

13.1.6 Maintenance of Proficiency Test Records will be followed as per OSBI CSD QP 30 – Proficiency 

Tests. 

13.1.7 Evaluation of Proficiency Test Results shall include the following: 

 Reported inclusions and exclusions were correct 

 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 

 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 

13.1.8 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. 

13.1.9 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. 
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13.2 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 
 

 
 

FBUQM_14 CORRECTIVE ACTION (top ↑) 

 
14.1 The OSBI Forensic Biology Units shall 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 casework or proficiency tests shall not be implemented without the 

documented prior approval 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 
 

 
 

FBUQM_15 AUDITS (top ↑) 
 

15.1 The OSBI Forensic Biology laboratory shall be audited annually against the QAS Audit Document. The 

annual audits must occur every calendar year and be at least 6 months and no more than 18 months apart. 

All internal audits shall be conducted according to OSBI CSD QP 17 – Audits. 

 

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. 

 

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. 

 

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. 
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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 
 

 
 
 
 

FBUQM_16 SAFETY (top ↑) 
 

16.1 The OSBI Forensic Biology Units 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 
 

 
 

FBUQM_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 Forensic Biology Units will ensure the vendor laboratory complies with the FBI Quality 

Assurance Standards for Forensic DNA Testing Laboratories and the accreditation requirements of federal 

law for the outsourcing of DNA related services for cases analyzed with the Cold Case Grant funds. 

17.1.1 The following documentation will be maintained from the vendor laboratory: 

17.1.1.1 Proof of compliance with the FBI Quality Assurance Standards for Forensic DNA Testing 

Laboratories and compliance with the accreditation requirements of federal law. 

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. 
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17.3 The OSBI Forensic Biology Units will accept profiles generated by the approved vendor laboratory for 

upload  to  CODIS  after  the  Forensic  Biology  Technical  Manager  has  documented  and  approved  the 

technical specifications of the outsourcing agreement and/or document the approval of acceptance of the 

ownership of the DNA data. 

17.4 The OSBI Forensic Biology Units will verify the integrity of the data received from a vendor laboratory 

through the performance of a technical review using the FBU QM_12 procedures and BEAST technical 

review form (reference FBU QM_12.3). 

17.5 Prior to the search of DNA data in SDIS, an analyst, CODIS casework administrator or technical reviewer 

of the OSBI will review the DNA data to verify specimen eligibility and the correct specimen category for 

entry into CODIS. 

17.6 Prior to the upload of data generated by the vendor laboratory to SDIS or the reporting of search results, an 

analyst in the Forensic Biology Units 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 

will perform a technical review of the data from the vendor laboratory. 

17.6.1 Technical reviews will 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 to verify: 

17.6.1.3.1 The results/conclusions are supported by the data. 

17.6.1.3.2 That each tested item (or its probative fraction) submitted to the vendor 

laboratory is addressed. 

17.6.1.4 Verification of the DNA types, eligibility, and the correct specimen category for entry into 

CODIS. 

17.7 The Forensic Biology Technical Manager, or designee, will perform and document an on-site visit of the 

vendor laboratory prior to the initiation of analysis. This on-site visit will include an evaluation to ensure 

the vendor laboratory’s ability to perform analysis on outsourced casework. The documentation must 

include 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. This Memo will be copied to the CSD Laboratory Director. In 

accordance with the Quality Assurance Standards for Forensic DNA Testing Laboratories Audit Document 

discussion, “in addition to the Technical Manager (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.” If this option is chosen, the Forensic Biology 

Technical Manager shall have documentation demonstrating the review and approval of the on-site visit, 

the date the visit was performed, a summary of the visit, and the documentation of the personnel who 

performed the on-site visit. 
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If the outsourcing agreement extends beyond one year, an annual on-site visit will be conducted by the 

Forensic Biology Technical Manager, or designee, as described above. 

NOTE: Per e-mail from FBI dated May 11, 2012, clarification was obtained regarding the “in addition…” 

verbiage above  – A representative from the FBI stated that we “may use another NDIS lab[’]s on-site for 

the initial evaluation of the vendor lab. The verbiage “in addition” does not mean you have to do a site 

visit as well. It was language added to indicate that labs could do their own site visit or accept a visit that 

another NDIS lab did.” 

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 The OSBI Forensic Biology Units shall notify customers in writing prior to shipment of evidence when 

using an outside vendor laboratory for serology/DNA analyses. 

17.10 The OSBI CSD Quality Manager will be provided a copy of the accreditation certificate for any vendor 

laboratory utilized by the Forensic Biology Discipline. 

 

 
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 
 
 
 
 

NOTE: The Forensic Biology Units will consider the “start date” of analysis as the date the assignment is made to 

the analyst in the BEAST while the “end date” of analysis will be the date the report of the analysis is approved by 

the examining analyst in the BEAST. 
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SER_1 HEMASTIX (top ↑) 

 

1.1 Type of Test 

Presumptive test for the presence of blood. 
 

 
1.2 Reagents and Supplies 

1) Hemastix (Bayer 2190 or product that is equivalent) 

2) Deionized Water 
 

 
1.3 Controls 

1.3.1 The following controls are required to be run and recorded once per lot per analyst on each day 

that Hemastix is used. 

1) A positive control made up of known blood. 

2) A negative control consisting of deionized water being added to the reagent pad of the 

Hemastix. 

1.3.2 If a daily control fails, troubleshooting should be performed based on analyst training and 

experience.  Continued failure should be brought to the attention of the unit supervisor and 

technical manager, and that lot should be removed from use in casework. 

1.3.3 Requirement for lot numbers/expirations listed in case record: 

1.3.3.1 Hemastix 

1.3.3.2 Deionized Water 
 
 

1.4 Individual Steps of the Procedure 

1.4.1 Dry Method 

1) Lightly brush the dry reagent pad of the Hemastix on the suspected stain. 

2) Add deionized water to the reagent pad. 

3) Observe reagent pad within 5 seconds for the presence of a color change. 

1.4.2 Wet Method 

1) Add deionized water to the reagent pad of the Hemastix. 

2) Lightly brush the moistened reagent pad of the Hemastix on the suspected stain. 

3) Observe reagent pad and/or stain within 5 seconds for the presence of a color change. 
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1.5 Interpretation of Results 

1) Positive Result: A blue or green color develops on the reagent pad or on the stain. 

2) Negative Result: No blue or green color develops within 5 seconds. 
 

 
ATTACHMENT(S): 
FBU Policy Manual QCR_SER_Hem 
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SER_2 TAKAYA MA  (top ↑) 

 

2.1 Type of Test 

Confirmatory test for the presence of blood. 
 

 
2.2 Reagents and Supplies 

1) 10% sodium hydroxide 

2) Saturated glucose solution 

3) Pyridine 

4) 0.05M Dithiothreitol 

5) Deionized Water 

6) Slide and cover slip 
 

 
2.3 Reagent Preparation 

2.3.1 Prepare the Takayama reagent according to either the Option A or Option B combinations. 

Takayama Reagent Option A 

1) 1 part 10% sodium hydroxide 

2) 1 part saturated glucose 

3) 1 part pyridine 

4) 2 parts deionized water 

2.3.2 Ta kayama Reagent Option B 

1) 1 part 10% sodium hydroxide 

2) 1 part saturated glucose 

3) 1 part pyridine 

4) 2 parts 0.05M dithiothreitol 
 

 
2.4 Equipment 

1) Microscope 

2) Hot Plate (for option A) 
 
 

2.5 Controls 

2.5.1 The following controls are required to be run and recorded once per lot per analyst on each day 

that Takayama reagent is used. 

1) A positive control made up of known blood. 

2) A negative control consisting of Takayama reagent only. 
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2.5.2 If a daily control fails, troubleshooting should be performed based on analyst training and 

experience.  Continued failure should be brought to the attention of the unit supervisor and 

technical manager, and that lot should be removed from use in casework. 

2.5.3 Requirement for lot numbers/expirations listed in case record: 

2.5.3.1 Takayama Reagent – working lot number 

2.5.3.2 Known blood used for Positive Control 
 
 

2.6 Individual Steps of the Procedure 

1) Place a small sample from the suspected bloodstain on a microscope slide and place a small cover slip 

on the sample. 

2) Using a pipette, transfer the Takayama reagent (Option A or B) to the microscope slide and allow it to 

flow under the cover slip until the sample is saturated. 

3) If Option A is used, heat the slide gently until there is a change in the color of the material under the 

cover slip. 

4) Observe the slide under the microscope. 
 

 
2.7 Interpretation of Results 

1) Positive result: Formation of pink to red, blade, needle, or rhomboidal shaped crystals. 

2) Negative result: No formation of characteristic crystals. 
 

 
ATTACHMENT(S): 
FBU Policy Manual QCR_SER_TAK 
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SER_3 HUMAN BLOOD TESTING (top ↑) 

 

3.1 Type of Test 

Human blood detection test (Note: This test is to be used at analyst’s discretion. In addition, this test is to 

be used in conjunction with Takayama, not as a replacement.) 

 

 

3.2 Reagents and Supplies 

1) Individually wrapped RSID cassettes 

2) RSID-Blood Running Buffer 

3) RSID-Blood Extraction Buffer 
 

 
3.3 Control Preparation 

The following controls are required to be run and recorded once per lot on each day when performing the 

test (Note:  Once controls are prepared, they can be used until consumed as long as the results are as 

expected and buffer is not expired): 

3.3.1 Positive Control 

1) Apply ~ 50 µl of human blood to a sterile cotton swab. 

2) Place a cutting from the swab head into a microcentrifuge tube and add 1mL of RSID-Blood Ex- 

traction buffer, vortex thoroughly and incubate at room temperature for ~1 hour. 

3) Following the extraction, remove the cutting from the tube and place into a tube basket inside the 

tube or in the perforated tube cap and centrifuge the sample for one minute at ~13,200 RPM, vortex 

thoroughly. 

4) Take ~ 20 µl of the blood extract and place in a fresh microcentrifuge tube and add ~ 80 µl of RS- 

ID-Blood running buffer to bring to a total volume of ~100 µl. 

5) Load the ~100 µl of the sample into the cassette window. 

6) Record results at approximately 10 minutes. 

3.3.2 Negative Control 

1) Apply ~ 50 µl of de-ionized water to a sterile cotton swab. 

2) Place a cutting from the swab head into a microcentrifuge tube and add 1mL of RSID-Blood 

Extraction buffer, vortex thoroughly and incubate at room temperature for 1 hour. 

3) Following the extraction, remove the cutting from the tube and place into a tube basket 

inside the tube or in the perforated tube cap and centrifuge the sample for one minute at 

~13,200 RPM, vortex thoroughly. 

4) Take ~ 20 µl of the extract and place in a fresh microcentrifuge tube and add ~ 80 µl of RSID- 



FBU Serology Standard Operating Procedures 
 

Forensic Biology Unit Policy Manual  Page 37 of 145  Rev. 5 Effective: November 1, 2015 
 

 

 

Blood running buffer to bring to a total volume of ~100 µl. 

5) Load the ~100 µl of the sample into the cassette window. 

6) Record results at approximately 10 minutes. 

3.3.3 If a daily control fails, troubleshooting should be performed based on analyst training and 

experience.  Continued failure should be brought to the attention of the unit supervisor and 

technical manager, and that lot should be removed from use in casework. 

3.3.4 Requirement for lot numbers/expirations listed in case record: 

3.3.4.1 RSID-Blood Cartridge 

3.3.4.2 RSID-Blood Extraction Buffer 

3.3.4.3 RSID-Blood Running Buffer 

3.3.4.4 Known human blood used for Positive Control 
 
 

3.4 Individual Steps of the Procedure 

1) Take a cutting from the swab or material and place it in a microcentrifuge tube. 

2) Add ~50 µl of RSID-Blood Extraction buffer, vortex thoroughly, and incubate at room temperature for ~1 

hour. 

3) Following the extraction, remove the cutting from the tube and place into a tube basket inside the tube or in 

the perforated tube cap and centrifuge the sample for one minute at ~13,200 RPM, vortex thoroughly. 

4) Take ~ 20 µl of the extract and place in a fresh microcentrifuge tube and add ~ 80 µl of RSID-Blood running 

buffer to bring to a total volume of ~100 µl, vortex thoroughly. 

5) Add the ~100 µl of extract to the sample cassette window. Record the results at approximately ten minutes. 
 

 
 

3.5 Interpretation of Results-Test Plates 

1) Positive result: Formation of lines at both control and test lines at approximately 10 minutes 

2) Negative result: Formation of a line at the control region only at approximately 10 minutes 
 

 
ATTACHMENT(S): 
FBU Policy Manual QCR_SER_RSID 
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SER_4 AP SPOT TEST  (top ↑) 

 
4.1 Type of Test 

Presumptive test for the presence of semen. 
 

 
4.2 Reagents and Supplies 

1) AP Spot Test Solution A 

2) AP Spot Test Solution B 

3) Deionized Water 
 

 
4.3 Controls 

4.3.1 The following controls are required to be run and recorded once per lot on each day that AP Spot 

is used. 

1) A positive control made up of known semen. 

2) A negative control consisting of Solution A and B only. 

4.3.2 If a daily control fails, troubleshooting should be performed based on analyst training and 

experience.  Continued failure should be brought to the attention of the unit supervisor and 

technical manager, and that lot should be removed from use in casework. 

4.3.3 Requirement for lot numbers/expirations listed in case record: 

4.3.3.1 AP Spot Test Solution A 

4.3.3.2 AP Spot Test Solution B 

4.3.3.3 Deionized Water 

4.3.3.4 Known semen used for Positive Control 
 
 

4.4 Individual Steps of the Procedure 

4.4.1 Rubbing Method 

1) Wet filter paper or swab with deionized water and rub suspected stain. 

2) Add ~3 drops of AP Spot Test solution to the filter paper or swab. 

3) Observe paper or swab for the presence of a color within two minutes. 

4.4.2 Cutting Method 

1) Take a cutting of suspected stain and place in well on plate or on a piece of filter paper. 

2) Add ~3 drops of AP Spot Test solution to well or filter paper. 

3) Observe well or paper for the presence of a color within two minutes. 
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4.5 Interpretation of Results 

1) Positive: A purple color develops within two minutes. 

2) Negative: No color change is observed or any other color develops besides purple within two minutes. 

 

ATTACHMENT(S): 
FBU Policy Manual QCR_SER_APSpot 
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SER_5 P30 DETECTION USING IMMUNOASSAY (top ↑) 

5.1 Type of Test 

Confirmatory test for the presence of p30, a component of semen. 
 
 

5.2 Reagents and Supplies 

1) Phosphate Buffered Saline (PBS) 

2) p30 test kits (Seratec PSA SemiQuant or other approved device) 
 
 

5.3 Controls 

5.3.1 The following controls are required to be run and recorded once per lot on each day that a p30 

device is used. 

1) A positive control of an approximately 1:100 dilution of reconstituted semen standard or 

known semen. 

2) A negative control consisting of saline. 

5.3.2 Any testing device used that does not yield all expected internal control results is considered 

invalid, and the test for that sample must be re-run using a new device. 

5.3.3 If a daily control fails, troubleshooting should be performed based on analyst training and 

experience.  Continued failure should be brought to the attention of the unit supervisor and 

technical manager, and that lot should be removed from use in casework. 

5.3.4 Requirement for lot numbers/expirations listed in case record: 

5.3.4.1 p30 test kit (Seratec PSA SemiQuant or other approved device) 

5.3.4.2 Phosphate Buffered Saline 

5.3.4.3 Semen Standard / Known semen used for Positive Control 
 

 
5.4 Individual Steps of the Procedure 

1) Place a cutting of a suspected semen stain or swab into a microcentrifuge tube. If sample is a liquid, 

reference step 5 below. 

2) Add 200µl to 750 µl of phosphate buffered saline to the tube. 

3) Allow the sample to soak for approximately 30 minutes. 

4) Following the extraction, remove the cutting from the tube and place the cutting into a spin basket 

inside the tube or in the perforated tube cap and centrifuge the sample for approximately 5 minutes at 

maximum speed. 

5) Add approximately 200 µl of supernatant transferred to a tube from the SER_6 procedure to the sample 

well of the test device. If the sample is a liquid, 200 µl or a dilution of the sample may be used. 

6) Observe testing device at approximately 10 minutes. 
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5.5 Interpretation of Results 

1) Positive result: A pink line forms at the test area. 

2) Negative result:  No pink line forms at the test area. 
 
 

NOTE: The p30 extract may be stored refrigerated for up to 5 days (from time of extraction until time of 

performing the test) while the analyst searches the related sperm slides prepared using the SER_6 

procedure. 

 

 
ATTACHMENT(S): 
FBU Policy Manual QCR_SER_p30 

 

 
 

SER_6 MICROSCOPIC IDENTIFICATION OF SPERMATOZOA  (top ↑) 

 
6.1 Type of Test 

Confirmatory test for the presence of semen. 
 

6.2 Reagents and Supplies 

1) Phosphate Buffered Saline 

2) X-mas Tree Stain: Nuclear Fast Red Stain and Picroindigocarmine Stain 

3) Methanol or Ethanol 

4) Deionized Water 

5) Permount 

 
6.3 Controls 

6.3.1 Known human sperm cells previously stained with X-mas tree stain should be viewed and 

recorded prior to casework. 

6.3.2 Requirement for lot numbers/expirations listed in case record: 

6.3.2.1 Christmas Tree Stain (red and green) 

6.3.2.2 Known human sperm slide used for Positive Control 

 
6.4 Individual Steps of the Procedure 

1) Place a cutting of a suspected semen stain, swab, or liquid into a microcentrifuge tube. 

2) Add 200µl to 750 µl of phosphate buffered saline to the tube and extract for approximately 30 minutes. 

3) During the extraction, cloth samples should be sonicated for approximately 15 minutes. 

NOTE: Analysts may use discretion for sonicating other sample types. 

4) Following the extraction, remove the cutting from the tube and place into a tube basket inside the tube 

or in the perforated tube cap and centrifuge the sample for 5 minutes at maximum speed. 

5) Remove the supernatant and place into another tube for use in p30 testing. 

6) Re-constitute the pellet in approximately 10µl of phosphate buffered saline. 
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7) Remove all remaining sample and apply to a microscope slide. 

8) Heat fix the smear to the slide by heating with a hot plate. 

9) Stain the smear with one or more drops of Nuclear Fast Red Stain (Stain A) for 5 to 15 minutes. 

10) Rinse the slide with deionized water to remove any excess stain. 

11) Stain the smear with one or more drops of Picroindigocarmine Stain (Stain B) for 5 to 30 seconds. 

12) Rinse the slide with either ethanol or methanol to remove any excess stain. 

13) Allow the slide to air dry or place the slide on a hot plate and allow the slide to completely dry. 

14) Using Permount in a hood, attach a cover slip to the slide. 

15) View the slide microscopically (confirm spermatozoa with a 40x objective) and record the absence or 

presence of spermatozoa as well as the slide number (and well designation, if applicable). 

 

6.5 Interpretation of Results 

1) Positive result: Intact or partial sperm cells observed. 

2) Negative result: No sperm cells observed. 
 

 
ATTACHMENT(S): 
FBU Policy Manual QCR_SER_Xmas 

 

 
 

SER_7 HAIR ANALYSIS (top ↑) 

 
7.1 Type of Test 

 Screening for the presence of human hair with nuclear material suitable for nuclear DNA  

 analysis. 

 

7.1 Equipment 

Microscope  

 

7.2 Individual Steps of the Procedure 

The following macroscopic characteristics should be documented before performing a microscopic 

analysis: 

1) Approximate color and shade 

2) Hair form such as straight, curved, wavy, loose curl, tight curl, etc. 

3) Approximate length to the nearest centimeter 

 

NOTE: When analyzing a large number of hairs, macroscopic characteristics can be used when 

forming a sampling plan. Hairs may be grouped by the analyst based on macroscopic characteristics, 

and then microscopic analysis can be performed on a select number from that group. In the event that 

microscopic analysis shows the hairs chosen in the sampling plan from the specific group are non- 

human, the analyst can then decide that no further analysis is necessary on that group of hairs. 
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However, no opinion can be formed and applied to the entire group as to the species of origin of the 

hairs based on the microscopic analysis of a few hairs, and report wording should reflect this. 

 

 
If a microscopic analysis is necessary, then the following characteristics shall be identified (as 

appropriate) and documented in the case notes by written description or photograph: 

4) Characteristics of the medulla such as diameter with relation to the whole hair 

5) Any other distinguishing characteristics (for example, apparent artificial color) 

6) The presence or absence of a root 

7) If the root is present, whether there is cellular material present 
 

 
Based on both macroscopic and microscopic characteristics, determine whether the hair may be of human 

or non-human origin using the following criteria as guidance.  Based on the written and/or photographic 

documentation, another qualified analyst should be able to draw the same conclusion as the examining 

analyst: 

 

Factors for Determination of Hair as Human v. Non-Human 
 

COLOR/PIGMENTATION 

1. For human hairs, color will be relatively consistent along the shaft – aside from chemical treatments. 

2. For human hairs, pigment is typically distributed evenly or distributed toward cuticle – exception is 

red hair where the distribution is toward the medulla. 

3. Animal hairs can exhibit color banding – varies along shaft 

 
MEDULLA 

1. Human hair medulla is typically < 1/3 of the diameter of the hair shaft and amorphous in structure 

2. Animal hair is typically >1/3 of diameter of the hair shaft 

3. Human hair medulla can be fragmentary (trace), interrupted (discontinuous), continuous or absent 

a. This isn’t always consistent between hairs from one head and can vary for person 

4. Animal hair medulla can be lattice, uniserial, multiserial (corn cob), cellular or vacuolated 

 
ROOT SHAPE 

1. Human hair root shape is bulbous 

2. Animal hair root shape is characteristic for some (i.e. dog – spade, deer – wine glass) 

 
DIAMETER 

1. Human hair diameter variation is relatively moderate; with a shaft diameter of ~30 - 110µm with an 

average of ~80µm 
2. Animal hair might have some diameter variation along shaft – distinct in some animals; diameter of 

~5µm to 2mm 

 
SCALES 

1. Human hair has only imbricate scales 

2. Animal hairs have varied scale structures 
 
 

8) For hairs that are determined to be non-human, no further analysis is necessary. 
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9) If the analyst cannot determine whether human or non-human, the analyst shall determine the 

hair as “inconclusive” and continue analyzing as though the hair is human, conducting any 

further analysis accordingly (i.e. analyze for DNA if nuclear material is present). 

 

 
10) Hairs that appear to have similar characteristics macroscopically and/or microscopically may be able 

to be eliminated from further analysis based on circumstances of the case. Any elimination that is 

made and the reasons why must be documented in the case notes. 

 

 
11) If a hair is to be analyzed for nuclear DNA, then it must be photographed microscopically with no less 

than a 10x objective prior to any destructive analysis being performed. 
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The procedures for the AutoMate Express instrument (outlined in Sections 1.1 and 2.1 below) will be used for all samples 

types for DNA casework.  If the analyst desires to use the organic extraction method (outlined in sections 1.2 and 2.2 below), 

the use of this method shall be approved by the Technical Manager PRIOR to analysis beginning on the sample(s).  The 

following table has guidelines as to the amount of sample to be taken for DNA testing.  However, as each sample will be 

different, it is at the case analyst’s discretion to use an appropriate amount of sample for testing.  Before any analyst performs 

an action to an evidentiary item that is beyond the sample types listed below and that action is potentially destructive and 

irreversible, it is the responsibility of the analyst to obtain approval from the Technical Manager PRIOR to performing this 

action.  

Sample Type 
Sample 

Requirement 

Storage/              

Preservation 
DNA Origin 

    Special Handling                  

         Procedures 

PrepFiler® 

Kit 

Liquid Samples 

(Whole Blood, 

Saliva) 

Up to 40µL 
Prepare stain and store 

at room temperature 

White blood 

cells, Epithelial 

Cells 

N/A Express 

Blood stain Up to 25mm2 cutting  
Freeze or room 

temperature 

White blood 

cells 
N/A Express 

Body Fluids (Saliva, 

Semen) on fabric 
Up to 25mm2 cutting  

Freeze or room 

temperature 

Epithelial cells, 

Sperm cells 
N/A Express 

Body Fluids (Saliva, 

Semen) on swabs 
Up to one swab 

Freeze or room 

temperature 

Epithelial cells, 

Sperm cells 
N/A Express 

Chewing Gum ~ 3×3×5mm piece 
Freeze or room 

temperature 

Epithelial cells 

which line the 

mouth 

Freeze sample prior to cutting to 

harden gum 
BTA 

Alternate Chewing 

Gum 
Up to one swab 

Freeze or room 

temperature 

Epithelial cells 

which line the 

mouth 

Freeze sample prior to swabbing to 

harden gum 
Express 

Tape / Envelope Flap 

/ Stamp 
~1cm2 cutting 

Freeze or room 

temperature 

Epithelial cells 

which line the 

mouth 

Cut into small pieces.  Items can be 

removed using steam. 
BTA 

Alternate Tape / 

Envelope Flap / 

Stamp 

Up to one swab 
Freeze or room 

temperature 

Epithelial cells 

which line the 

mouth 

Swab a designated area of the item, 

then proceed with extraction of 

swab 

Express 

Cigarette Butt 

Up to 25mm2 cutting from 

around 1/2 mouth contact 

area 

Freeze or room 

temperature 

Epithelial cells 

which line the 

mouth 

Cut paper into smaller pieces prior 

to placing in extraction tube 
Express 

Teeth 

Up to 50mg powdered from 

a large tooth with no 

restoration 

Freeze Dental pulp 

Clean the tooth using 1:10 bleach 

and rinse with deionized water.  

Freeze, then cut or break to expose 

the inner surface and remove soft 

tissue and pulverize a portion 

BTA 

Bone Up to 50mg powdered bone Freeze Marrow 

Clean the bone using 1:10 bleach 

and rinse with deionized water.  

Crush (or pulverize) the bone and 

place into extraction tube 

BTA 

Body Tissue Up to 25mm2 cutting Freeze Tissue cells Mince sample prior to extraction Express 

Hair 
Up to 5mm cutting from 

root 
Room temperature 

Epithelial cells 

from hair follicle 

Wash thoroughly with 95% (or 

greater) ethanol and rinse with 

deionized water prior to extraction.  

If mounted, use xylene to remove 

mounting media. 

Express 

Miscellaneous 

Swabs 
~1/2 to whole swab head Room temperature Various N/A Express 

Fingernails Up to one fingernail Room temperature Tissue cells 

Mince sample prior to extraction, if 

desired.  Sample can be incubated 

for 40 minutes up to 17 hours. 

Express 
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 DNA_1  STANDARD EXTRACTION OF DNA  (top ↑) 

1.1 Type of Test / Extraction Method 

Isolation of DNA from all samples using the Automate Express
™

 Instrument and the PrepFiler
®
 

Express and PrepFiler
®
 Express BTA Forensic DNA Extraction Kits. 

 
 Reagents and Supplies 

1. 1 M DTT  

2. Proteinase K 
 

 Equipment 

1. Mechanical Pipettors 

2. ThermoMixer 

3. AutoMate Express
™

 

4. PrepFiler
®
 Express and/or PrepFiler

®
 Express BTA Forensic DNA Extraction Kits 

5. Centrifuge  
 

 
 Controls 

1. All extraction sets require the concurrent processing of at least one reagent blank. 

2. Associated reagent blanks will be setup and evaluated in accordance with FBU QM_ 9. 

 

 
Individual Steps of the Lysate Preparation for PrepFiler

®
 Express and PrepFiler

®
 Express 

BTA Forensic DNA Extraction 

 
 Standard Isolation of DNA using PrepFiler®

®
 Express  

1. Preheat the Thermomixer to 70˚C. 

2. Place sample/substrate into a PrepFiler
®
 Lysep Column/hingeless tube assembly.  

3. If desired, prepare a sufficient volume of PrepFiler
®
 lysis solution/master mix by mixing 500µL  of 

PrepFiler
®
 lysis buffer and 5 µL of 1M DTT per sample. 

4. Add freshly prepared PrepFiler
®
 lysis solution/master mix to each sample.  Or alternatively, add 500 µL 

of PrepFiler
®
 lysis buffer and 5 µL of 1M DTT individually to each sample without having to 

prepare a master mix as in step 3. 

5. Incubate on a Thermomixer at 70
°
C and 750rpm for 40 minutes.  

6. Centrifuge the column/tube assembly for 2 minutes at ~10400rpm to transfer the lysate to the 

sample tube. 

7. Remove the Lysep
™

 column from the sample tube.  

8. If the volume of sample lysate collected in the sample tube is less than 300μL: 

a. Centrifuge the column/tube assembly for an additional 5 minutes. 

b. If the volume is still less than 300μL, add PrepFiler
®
 Lysis Buffer to bring the lysate  

volume to ~300μL. 

9. If a pellet is present in the sample tube, transfer the clear lysate to a new PrepFiler
®
 sample tube. 

10. If you observe any salt precipitation, heat the lysate to 37°C until the precipitate goes back into 

solution, then use a pipette to mix the sample lysate. Do not load any sample tube that contains 
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precipitate on the AutoMate Express™ Instrument, or instrument crash, tip clogging, or filter 

wetting may occur. 

11. Set-up and run the AutoMate, as follows: 

a. Power on the instrument.  (Optional: Clean the piercing units at this time using only  

 alcohol.) 

b. Press start and open the door. 

c. Load and insert the cartridge rack ensuring that the magnetic particles are suspended by 

mixing the cartridges. 

d. Load and insert the tip and tube rack with samples. 

i. Row S (fourth row): Load with PrepFiler
®
 samples tubes containing the lysate. 

ii. Row T2 (third row): Load with AutoMate Express tips inserted into tip holders. 

iii. Row T1 (second row): Leave empty. 

iv. Row E (first row): Load with labeled PrepFiler
®
 elution tubes, with caps open and  

 secured. 

e. Close the instrument door and press the enter arrow.  Select the appropriate script 

(PrepFiler
®
 Express [1] or PrepFiler

®
 Express BTA [2]). 

f. Press Start. 

g. At the end of the run, press the enter arrow to return to the Main Menu and then open  

 the instrument door.  

h. Close the caps on the sample elution tubes.  All volumes should be at ~50µL. 

i. Remove the racks from the instrument.  Store the sample tubes appropriately and discard  

 the used reagent cartridges, tips and tubes into a designated, non-bleach containing  

 PrepFiler
®
 biohazard waste bin. 

j. Clean the piercing units on the instrument using alcohol only. 

NOTE: No bleach is to be used on the instrument or racks (toxic fumes may be 

produced). 

NOTE: Steps taken to any sample must also be performed on an associated reagent 

blank, according to QAS Standard 9.5.3. 

NOTE:  If the instrument door needs to be opened during a run, PAUSE the run 

BEFORE opening the door. 
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NOTE: Do not Crosslink (UV) the Lysep columns. 

 Standard Isolation of Bone and Teeth DNA using PrepFiler
®
 Express BTA  

1. Preheat the ThermoMixer to 56˚C. 

2. Clean the bone or tooth to remove any adhered tissue. 

3. Prepare a uniform bone or tooth powder using standard laboratory procedures. 

4. Transfer approximately 50mg of powdered bone or tooth into a new PrepFiler
®
 Bone and Tooth 

Lysate Tube. 

5. If desired, prepare a sufficient volume of PrepFiler® lysis solution master mix by mixing: 

 220µL of PrepFiler
®
 BTA Lysis Buffer  

 3µL of 1 M DTT  

 7µL of Proteinase K  

6. Add 230µL of freshly-prepared PrepFiler
®
 BTA lysis solution/master mix to each sample.  Or 

alternatively, add each of the reagents listed in step 5 individually to each sample without having to 

prepare a master mix as in step 5. 

7. Screw the cap on the PrepFiler
®
 Bone and Tooth Lysate Tube, vortex it for 5seconds, then 

centrifuge it no longer than 5 seconds.  

8. Incubate on a Thermomixer at 56
°
C and 1100rpm for at least 2 hours (no more than 18 hours).  

9. Centrifuge the tube for 90 seconds at ~10400rpm.  

10. Transfer the clear lysate (no sediment) to a new PrepFiler
®

 sample tube. 

11. If the volume of sample lysate collected in the sample tube is less than 150μL, then add 

PrepFiler
®

 BTA Lysis Buffer to bring the lysate volume to 150μL. 

12. Set-up and run the AutoMate as follows: 

a. Power on the instrument.  (Optional: Clean the piercing units at this time using only  

          alcohol). 

b. Press start and open the door. 

c. Load and insert the cartridge rack ensuring that the magnetic particles  

 are suspended by mixing the cartridges. 

d. Load and insert the tip and tube rack with samples. 

i. Row S (fourth row): Load with PrepFiler
®
 samples tubes containing the lysate. 

ii. Row T2 (third row): Load with AutoMate Express tips inserted into tip holders. 

iii. Row T1 (second row): Leave empty. 

iv. Row E (first row): Load with labeled PrepFiler
®
 elution tubes, with caps open and secured. 

e. Close the instrument door and press the enter arrow.  Select the appropriate script 

(PrepFiler
®
 Express [1] or PrepFiler

®
 Express BTA [2]). 
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f. Press Start. 

g. At the end of the run, press the enter arrow to return to the Main Menu and then open the 

instrument door.  

h. Close the caps on the sample elution tubes.  All volumes should be at ~50µL. 

i. Remove the racks from the instrument.  Store the sample tubes appropriately and discard 

the used reagent cartridges, tips and tubes into a designated, non-bleach containing 

PrepFiler
®
 biohazard waste bin. 

j. Clean the piercing units on the instrument using alcohol only. 

NOTE: No bleach is to be used on the instrument or racks (toxic fumes may be produced). 

NOTE: Steps taken to any sample must also be performed on an associated reagent blank, 

according to QAS Standard 9.5.3. 

NOTE:  If the instrument door needs to be opened during a run, PAUSE the run BEFORE 

opening the door. 

NOTE: Do not Crosslink (UV) the Lysep columns. 

 

  Standard Isolation of Adhesive sample types DNA using PrepFiler
®
 Express BTA  

1. Prepare the sample using standard laboratory procedures listed above or in consultation with the 

Technical Manager.  

2. Preheat the ThermoMixer to 56˚C. 

3. Place sample into a column/tube assembly. 

4. If desired, prepare a sufficient volume of PrepFiler
®
 lysis solution/master mix by mixing 220µL 

PrepFiler
®
 BTA Lysis Buffer, 3µL of 1M DTT, and 7 µL of Proteinase K.   

5. Add 230 µL of freshly prepared PrepFiler
®
 lysis solution/master mix to each sample.  Or 

alternatively, add 220 µL of PrepFiler
®
  lysis buffer, 3 µL of 1M DTT, and 7 µL of Proteinase K 

individually to each sample without having to prepare a master mix as in step 4.  

6. Incubate on a Thermomixer at 56
°
C and 750rpm for approximately 40 minutes.  

7. Centrifuge the tube for 2 minutes at ~10400rpm to transfer the lysate into the sample tube.  

Remove the Lysep column containing the substrate from the sample tube and retain, if necessary.   

8. Transfer the clear lysate to a new PrepFiler
®

 Sample Tube.  

9. If the volume of sample lysate collected in the sample tube is less than 150μL, then add  

 PrepFiler
®

 BTA Lysis Buffer to bring the lysate volume to 150μL. 

10. Set-up and run the AutoMate as follows: 

a. Power on the instrument.  (Optional: Clean the piercing units at this time using only alcohol.) 
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b. Press start and open the door. 

c. Load and insert the cartridge rack ensuring that the magnetic particles are suspended by 

mixing the cartridges. 

d. Load and insert the tip and tube rack with samples. 

i. Row S (fourth row): Load with PrepFiler
®
 samples tubes containing the lysate. 

ii. Row T2 (third row): Load with AutoMate Express tips inserted into tip holders. 

iii. Row T1 (second row): Leave empty. 

iv. Row E (first row): Load with labeled PrepFiler
®
 elution tubes, with caps open and 

secured. 

e. Close the instrument door and press the enter arrow.  Select the appropriate script (PrepFiler
®
  

 Express [1] or PrepFiler
®
 Express BTA [2]). 

f. Press Start. 

g. At the end of the run, press the enter arrow to return to the Main Menu and then open the  

 instrument door. 

i. Close the caps on the sample elution tubes.  All volumes should be at ~50µL. 

j.       Remove the racks from the instrument.  Store the samples appropriately and discard the    

         reagent cartridges, tips, and tubes into a designated, non-bleach containing PrepFiler
®
  

         biohazard waste bin. 

k.      Clean the piercing units on the instrument using alcohol only. 

NOTE: No bleach is to be used on the instrument or racks (toxic fumes may be produced). 

NOTE: Steps taken to any sample must also be performed on an associated reagent blank, 

according to QAS Standard 9.5.3. 

NOTE:  If the instrument door needs to be opened during a run, PAUSE the run BEFORE 

opening the door. 

NOTE: Do not Crosslink (UV) the Lysep columns. 
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 1.2  Type of Test / Extraction Method 

Organic isolation of DNA from all non-differential samples. 

 

 1.2.1  Reagents and Supplies 

1. Stain Extraction Buffer 

2. Proteinase K 

3. Phenol/Chloroform/ Isoamyl Alcohol (PCI) 

4. TE
-4

 Buffer 

5. Microcon YM-100 (tubes and filters) 

 

 1.2.2  Equipment 

1. Mechanical Pipettors 

2. Thermometers 

 

 1.2.3  Controls 

1. All extraction sets require the concurrent processing of at least one reagent blank. 

2. Associated reagent blanks will be setup and evaluated in accordance with FBU QM_ 9.  

 

 1.2.4  Individual Steps of the Organic Extraction Procedure 

1.2.4.1 Standard Isolation of DNA 

1. Place sample into a tube.   

2. Add 400µL Stain Extraction Buffer.   

3. Add 10µL Proteinase K. 

4. Vortex briefly and spin down. 

5. Incubate at 56
°
C (+/- 1

°
C) on heat block for 6 to 24 hours (for questioned samples) 

or 2 to 24 hours (for known samples). 

6. Place sample into spin basket and microcentrifuge at 10,000 – 15,000 rpm for ~5 

min. 

7. Remove the spin basket.  Retain the sample if necessary. 

8. In the fume hood, add 500µL Phenol/Chloroform/Isoamyl Alcohol to the extract.   

9. Vortex ~5 – 10 sec to achieve a milky emulsion. 

10. Microcentrifuge ~5 minutes at 10,000 – 15,000 rpm. 
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2) Purification of Isolated DNA by Microcon Ultrafiltration 

1. Insert the filter into each tube. 

2. Without disturbing the interface, transfer the aqueous (top) layer from the 

microcentrifuge tube to the filter.   

3. Spin the Microcon in a microcentrifuge at ~2300 rpm (500 rcf) for ~20 minutes.  If 

necessary, continue to spin at ~2300 rpm for 5 – 10 min increments until almost all 

the liquid has appeared to have passed through the filter. 

4. Optional Step: Add 200 – 400µL of TE
-4

 to the filter.  Then spin the Microcon in a 

microcentrifuge at ~2300 rpm (500 rcf) for ~20 minutes.  If necessary, continue to 

spin at ~2300 rpm for 5 – 10 min increments until almost all the liquid has appeared 

to have passed through the filter    

NOTE: If it appears the filter may be clogged/saturated (i.e. the volume is not 

passing through) the sample may be transferred to an additional Microcon device in 

order to facilitate the filtration – remembering to treat the associated reagent blank 

in the same manner.  

5. Collect the concentrated DNA by inverting the filter into a second Microcon tube. 

6. Spin the inverted filter in a microcentrifuge at ~3300 rpm (1000 rcf) for 3 minutes.   

7. The approximate volume of extract is then determined and recorded on the 

extraction worksheet.  The extract must be transferred to a new microcentrifuge 

tube to prevent evaporation.   

a. For Reagent Blanks:  The volume collected must be at or below a 

working volume of 30L. 

b. For Sample Extracts:  At this point, the volume of the extract should be 

approximately 30L, to allow for both autosomal and male testing 

unless the sample is a low level touch-type sample; in such case, the 

sample extract can be ~15L.  Ensure the associated regent blank is at an 

equal or lesser volume.  However, with some robust samples (i.e. 

apparent neat blood stains) the sample volume can exceed the working 

volume of 30L, based on analyst discretion and experience.   

8. If the reagent blank or sample extract is below the working volume of 30L, 

additional TE
-4

 can be added to bring the sample/reagent blank to this volume, if 

needed.  Reagent blanks will not be diluted above a volume of 30µL.   

NOTE: If inhibition is observed in a sample after the quantitation step, additional 

PCI or Microcon washes of the extract and its associated reagent blank using the 

procedure outlined above may be performed to help rid the sample of the inhibitor.  

Additionally, at analysts’ discretion, an additional PCI and Microcon washes may be 

performed to the extract and its associated reagent blank prior to the quantitation  
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step due to extract color, sample type, etc.  If the quantitation value obtained for the 

sample is lower than desired, the sample may also be concentrated using a 

Microcon filter device or the DNA Speedvac in order to reach the desired 

amplification target.  These concentrations are to take place AFTER quantitation.   

STEPS TAKEN TO ANY SAMPLE IN THIS MANNER MUST ALSO BE 

PERFORMED ON AN ASSOCIATED REAGENT BLANK, according to the 

QAS Standard 9.5.3.  

     ATTACHMENT(S): 

FBU Policy Manual QCR_DNA_Automate_Ecell_Digest_Buffer       

FBU Policy Manual QCR_DNA_Automate_EXTReagents         

FBU Policy Manual QCR_DNA_OrgEXTReagents 

FBU Policy Manual QCR_DNA_OrgSAReagents  

FBU Policy Manual QCR_DNA_PCI 

FBU Policy Manual QCR_DNA_TE-4  

FBU Policy Manual DNA_AutomateExtract 

FBU Policy Manual DNA_OrganicExtract 

FBU Policy Manual DNA_Lots 

 

REFERENCE(S): 

FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories 

Life Technologies PrepFiler
®
 Express and PrepFiler

®
 Express BTA Forensic DNA Extraction Kits User Guide 

Life Technologies Automate Express Instrument User Guide 

 

 DNA_2  DIFFERENTIAL EXTRACTION OF DNA  (top ↑) 

 2.1  Type of Test / Extraction Method  

Isolation of DNA from sexual assault samples using the Automate Express
™

 Instrument and the 

PrepFiler
®
 Express Forensic DNA Extraction Kits. 

 2.1.1  Reagents and Supplies 

1. 1 M DTT  

2. Proteinase K 

3. E-Cell Digest Buffer 

4. Autoclaved Water 

2.1.2 Equipment 

1. Mechanical Pipettors 

2. ThermoMixer 

3. AutoMate Express
™

 

4. PrepFiler
®
 Express

™ 
Forensic DNA Extraction Kit 

5. Centrifuge  
 

2.1.3 Controls 

1. All extraction sets require the concurrent processing of at least one reagent blank. 

2. Associated reagent blanks will be setup and evaluated in accordance with FBU QM_ 9. 
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 2.1.4  Individual Steps of the Lysate Preparation for PrepFiler
®
 Express

™ 
Forensic DNA Extraction 

 2.1.4.1  Differential Isolation of DNA  

1. Preheat the Thermomixer to 56˚C. 

2. Place swab/substrate into a spin tube and add 395μL E-Cell Digest buffer (10mM 

Tris-HCl, 10mM EDTA, 50mM NaCl, 2% SDS, pH 7.5) and 5μL of 20mg/mL 

Proteinase K solution.  

3. Vortex to mix and incubate at 56ºC for 1 hour. 

4. After removing from Thermomixer, spin down samples briefly to eliminate 

condensation on tube caps.  

5. Place swab/substrate in spin basket and spin at ~12,200rpm for 5 min.  

6. Save or discard swab/substrate. 

7. Without disturbing the sperm pellet, transfer the supernatant (epithelial fraction 

[EF]) into a separate tube and process for DNA isolation as described below in step 

14.  Be careful not to disturb the sperm pellet during transfer; if necessary, up to 

50µL of supernatant can remain in the tube with the pellet.   

8. Wash the sperm pellet 3 times with autoclaved water:  

a. Add 500μL autoclaved water to the sperm suspension.  

b. Vortex and spin at ~12,200rpm for 5 min.  

c. Without disturbing the sperm pellet, remove and discard as much of the 

supernatant as possible during each wash step.  Be careful not to disturb the 

sperm pellet; if necessary, up to 50µL of the supernatant can remain in the tube 

with the pellet after the final wash.  

9. If desired, prepare a sufficient volume of PrepFiler® lysis solution/master mix by 

mixing 500μL of PrepFiler
®
 lysis buffer and 5μL of 1M DTT per sample.  

10. Add 500μL of freshly prepared PrepFiler
®
 lysis solution/master mix to the sperm 

pellet from step 8c.  Or alternatively, add 500 μL of PrepFiler
® lysis buffer and 5 μL 

of 1M DTT individually to the sperm pellet from step 8c without having to prepare 

a master mix as in step 9. 

11. Optional Step: Add lysis/sperm pellet solution to a new tube to avoid evaporation 

during incubation. 

12. Vortex and incubate on a Thermomixer at70ºC and 750rpm for 40 minutes. 

13. Transfer the sperm lysate (~500µL) to a hinge-less sample tube labeled as sperm 

fraction (SF). 

14. For the EF collected from step 7, perform the following: 

a. Aliquot 50 µL of EF from step 7 above into a hingeless sample tube. 

   NOTE: If more than 50 µL of EF is to be processed, based on case  

   circumstances, concentrate the EF and use 50 µL.  (This is to maintain desired  

   salt concentration for binding DNA to magnetic particles.) 

  The remaining EF volume (and its associated blank volume) may be stored in the  
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  refrigerator until the case is closed in case there is a need to analyze the EF further.  

   

b. To this aliquot, add 450 µL of PrepFiler
® lysis buffer (without DTT – cells are  

   already lysed). 

NOTE:  This step is to bring the salt concentration to desired level for DNA binding. 

c. Proceed directly to automated extraction run. 

NOTE: Both EF (after conditioning with PrepFiler® lysis buffer) and SF can be 

processed simultaneously on AutoMate (in one instrument run) since the protocol for 

isolation of DNA is identical. 

15.  Set-up and run the AutoMate as follows: 

a. Power on the instrument.  (Optional: Clean the piercing units at this 

time using only alcohol.) 

b. Press start and open the door. 

c. Load and insert the cartridge rack ensuring that the magnetic particles 

are suspended by mixing the cartridges. 

d. Load and insert the tip and tube rack with samples. 

i. Row S (fourth row): Load with PrepFiler
®
 samples tubes 

containing the lysate. 

ii. Row T2 (third row): Load with AutoMate Express tips 

inserted into tip holders. 

iii. Row T1 (second row): Leave empty. 

iv. Row E (first row): Load with labeled PrepFiler
®
 elution 

tubes, with caps open and secured. 

e. Close the instrument door and press the enter arrow.  Select the 

appropriate script (PrepFiler
®
 Express [1] or PrepFiler

®
 Express BTA 

[2]). 

f. Press Start. 

g. At the end of the run, press the enter arrow to return to the Main Menu 

and then open the instrument door.  

h. Close the caps on the sample elution tubes.  All volumes should be at 

~50µL. 

i. Remove the racks from the instrument.  Store the sample tubes 

appropriately and discard the used reagent cartridges, tips and tubes 

into a designated, non-bleach containing PrepFiler
®
 biohazard waste 

bin. 

j. Clean the piercing units on the instrument using alcohol only. 

NOTE: No bleach is to be used on the instrument or racks (toxic fumes 

may be produced). 



FBU DNA Standard Operating Procedures 
 

Forensic Biology Unit Policy Manual  Page 56 of 145  Rev. 5 Effective: November 1, 2015 
 

NOTE: Steps taken to any sample must also be performed on an associated 

reagent blank, according to QAS Standard 9.5.3. 

NOTE:  If the instrument door needs to be opened during a run, PAUSE 

the run BEFORE opening the door. 

NOTE: Do not Crosslink (UV) the Lysep columns. 

 

 2.2  Type of Test / Extraction Method 

Organic isolation of DNA from sexual assault samples. 

 

 2.2.1  Reagents and Supplies 

1. TNE (Tris/NaCl/EDTA) 

2. Proteinase K 

3. Phenol/Chloroform/Isoamyl Alcohol (PCI) 

4. TE
-4

 

5. 20% Sarkosyl 

6. 0.39M DTT 

7. Autoclaved Water 

8. Sperm Wash Buffer 

9. Microcon YM-100 

 

 2.2.2  Equipment 

1. Mechanical Pipettors 

2. Thermometers 

 

 2.2.3  Controls 

1. All extraction sets require the concurrent processing of at least one reagent blank. 

2. Associated reagent blanks will be setup and evaluated in accordance with FBU QM_ 9. 

 

 2.2.4  Individual Steps of the Differential Organic Procedure 

2.2.4.1 Differential Isolation of DNA 

1. Place sample into a tube. 

2. Add:     

a. 400µl TNE        

b. 75µl H2O        

c. 25µl 20% Sarkosyl       

d. 5µl Proteinase K        

TOTAL: 505µl 
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3. Vortex briefly and spin down. 

4. Incubate at 37
°
C on heat block for ~2 hours 

5. Place sample into spin basket and microcentrifuge at 10,000 to 15,000 rpm for ~5 

min. 

6. Remove the spin basket.  Retain the sample if necessary. 

7. Remove the supernatant fluid without disturbing the pellet and place in a new tube. 

8. Wash the cell pellet by adding 500µL of sperm wash buffer, vortex briefly, and 

microcentrifuge at 10,000 – 15,000 rpm for ~5 minutes. 

9. Remove and discard the supernatant fluid without disturbing the pellet. 

10. Repeat previous two steps for a total of three washes. 

11. To the pellet add: 

a. 150µl TNE        

b. 150µl H2O        

c. 50µl 20% Sarkosyl       

d. 40µl 0.39 M DTT       

e. 10µl Proteinase K     

TOTAL: 400µl       

12. Vortex briefly and spin down. 

13. Incubate at 37
°
C on heat block for 2 to 24 hours. 

14. In the fume hood, add 500µL Phenol/Chloroform/Isoamyl Alcohol to the extracts. 

15. Vortex ~5 – 10 sec to achieve a milky emulsion.   

16. Microcentrifuge ~5 minutes at 10,000 – 15,000 rpm. 

 

 2.2.5  Purification of Isolated DNA by Microcon Ultrafiltration 

1. Insert the filter into each tube. 

2. Without disturbing the interface, transfer the aqueous (top) layer from the microcentrifuge 

tube to the filter.   

3. Spin the Microcon in a microcentrifuge at ~2300 rpm (500 rcf) for ~20 minutes.  If 

necessary, continue to spin at ~2300 rpm for 5 – 10 min increments until almost all the liquid 

has appeared to have passed through the filter. 

4. Optional Step: Add 200 – 400µL of TE
-4

 to the filter.  Then spin the Microcon in a 

microcentrifuge at ~2300 rpm (500 rcf) for ~20 minutes.  If necessary, continue to spin at 

~2300 rpm for 5 – 10 min increments until almost all the liquid has appeared to have passed 

through the filter   

NOTE: If it appears the filter may be clogged/saturated (i.e. the volume is not passing 

through) the sample may be transferred to an additional Microcon device in order to facilitate 

the filtration – remembering to treat the associated reagent blank in the same manner. 

5. Collect the concentrated DNA by inverting the filter into a second Microcon tube. 
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6. Spin the inverted filter in a microcentrifuge at ~3300 rpm (1000 rcf) for 3 minutes.   

7. The approximate volume of extract is then determined and recorded on the extraction 

worksheet.  The extract must be transferred to a new microcentrifuge tube to prevent 

evaporation.   

a. For Reagent Blanks:  The volume collected must be at or below a working volume  

of 30L. 

b. For Sample Extracts:  At this point, the volume of the extract should be 

approximately 30L to allow for both autosomal and male testing unless the sample 

is a low level touch-type sample; in such case, the sample extract can be ~15L.  

Ensure the associated regent blank is at an equal or lesser volume.  However, with 

some robust samples (i.e. apparent neat blood stains) the sample volume can exceed 

the working volume of 30L, based on analyst discretion and experience.   

8. If the reagent blank or sample extract is below the working volume of 30L, additional 

TE
-4

 can be added to bring the sample/reagent blank to this volume range if needed.  

Reagent blanks will not be diluted above a volume of 30µL.   

NOTE: If inhibition is observed in a sample after the quantitation step, additional PCI or 

Microcon washes of the extract and its associated reagent blank using the procedure outlined 

above may be performed to help rid the sample of the inhibitor.  Additionally, at analysts’ 

discretion, an additional PCI and Microcon washes may be performed to the extract and its 

associated reagent blank prior to the quantitation step due to extract color, sample type, etc. 

If the quantitation value obtained for the sample is lower than desired, the sample may also 

be concentrated using a Microcon filter device or the DNA Speedvac in order to reach the 

desired amplification target.  These concentrations are to take place AFTER quantitation.   

STEPS TAKEN TO ANY SAMPLE IN THIS MANNER MUST ALSO BE 

PERFORMED ON AN ASSOCIATED REAGENT BLANK, according to the QAS 

Standard 9.5.3.  

       ATTACHMENT(S): 

FBU Policy Manual QCR_DNA_Automate_Ecell_Digest_Buffer       

FBU Policy Manual QCR_DNA_Automate_EXTReagents         

FBU Policy Manual QCR_DNA_OrgEXTReagents 

FBU Policy Manual QCR_DNA_OrgSAReagents  

FBU Policy Manual QCR_DNA_PCI 

FBU Policy Manual QCR_DNA_TE-4  

FBU Policy Manual DNA_AutomateExtract 

FBU Policy Manual DNA_OrganicExtract 

FBU Policy Manual DNA_Lots 

 

     REFERENCE(S): 

FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories 

Life Technologies PrepFiler
®
 Express and PrepFiler

®
 Express BTA Forensic DNA Extraction Kits User Guide 

Life Technologies Automate Express
™

 Instrument User Guide 
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DNA_3 DNA QUANTITATION (top ↑) 

 
3.1 Type of Test 

Quantify the approximate amount of amplifiable human DNA or human male DNA in a forensic 

sample. 

 

 

3.2 Reagents and Supplies 

1) TE
-4 

Buffer w/ Glycogen 

2) Quantifiler
™ 

Human Kit or Quantifiler
™ 

(Y) Human Male Kit 

3) 96-well optical reaction plate 

4) Optical Adhesive Cover 
 

 
3.3 Equipment 

1) Mechanical Pipettors 

2)   AB 7500 

 

 

3.4 Controls 

3.4.1 Each quantitation plate requires a QNC. 

3.4.2 If  the QNC displays a signal, then the Technical Manager will be notified and 

deem if the plate is acceptable or if it may need to be re-setup and re-run. 

3.4.3 Associated reagent blanks will be setup and evaluated in accordance with FBU QM_ 9. 
 
 

3.5 Individual Steps of the Procedure 

3.5.1 Preparing the Reactions 

1) Prepare standards according to QCR_DNA_QUANTSTNDS, if necessary. 

2) Vortex the Quantifiler
™ 

Human or Quantifiler
™ 

(Y) Human Male Primer Mix and spin down. 

3) Swirl the Quantifiler
™ 

PCR Reaction Mix gently (no vortex). 

4) Prepare the Master Mix by combining the appropriate volume of each component in a tube, 

vortex and spin down. 

5) Dispense 23 µl of Master Mix into the appropriate wells of the plate. 

6) Pipette 2 µl of each standard, sample, and associated controls into the appropriate well. 

7) Seal the plate with an Optical Adhesive Cover. 

8) Spin down the plate until all air bubbles at the bottom of the wells are removed. 
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3.5.2 Running the Reaction 

1) Place the 96-well reaction plate in the 7500 instrument. 

2) Launch the 7500 System Software and set-up plate document. 

3) Make sure that the following values are selected: 

 Assay: Absolute Quantification (Standard Curve) 

 Container: 96-well Clear 

 Template: Blank Document (or a pre-designed template if available/appropriate) 

 Operator: Analyst's Name/Initials 

 Comments Section: Analysts may list case numbers if not in plate name – not required 

 Default Plate Name: Can copy comments section or enter an appropriate plate name (i.e. 

initials and case number, batch number, or date). 

4) In the Plate Tab view, enter the standards and samples.  Only if multiple cases are batched 

together on a plate is the case number or batch identifier (reagent blanks) required in the 

sample name. 

5) Ensure the appropriate detectors are selected and the thermal cycling parameters are correct. 

5) Save file in the appropriate folder. 

6) Click on Start to begin run. 
 

 
3.5.3 Analyzing the Results 

1) Omit unused wells. Empty wells should NOT be omitted prior to running the assay. 

2) Run the analysis ensuring the R
2 

value is >0.98. 

3) Outliers within the standard curve can be removed leaving at least one replicate of each 

standard (when using optional duplicate standard plate setup). One outlier within the standard 

curve can be removed when using single standard setup. Contact the Technical Manager if  

the need for removing more than one standard arises. 

 

 

3.5.4 Evaluation of Samples for Genetic Analysis 

1) Check samples and controls for possible inhibition or improper amplification. If observed, 

the sample may need to be re-quantitated. 

2) Any sample that has a low or zero DNA quantitation that would require that the full volume of 

the extract to be taken on for amplification must have a total volume of extract not in excess of 

the associated reagent blank from the extraction step. Further concentration of any samples 

that have an extraction volume in excess of the associated reagent blank through additional 

process steps such as the use of Microcons or SpeedVacs may be done at this point along with 

any associated reagent blanks. 
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3) If the quantitation results for any sample are above 50ng/µl, the sample must be diluted and re- 

quantified. 

 

 
NOTE: If it is determined that the quantitation value obtained for the sample is lower 

than desired, the sample may be concentrated using a DNA Concentrator (SpeedVac) 

in order to reach the desired amplification target. The same steps must be taken with 

an associated reagent blank that are taken with the samples to comply with QAS 

Standard 9.5.3. The concentration of any sample and reagent blank will be 

documented in the case record. 

 

The following steps will be used when operating the DNA Concentrator: 

1) Clean the DNA concentrator with a 1:10 bleach solution prior to use. 

2) Turn the DNA concentrator on and choose the appropriate heat setting (high, medium, or 

low). 

3) Places the sample(s) and associated reagent blank(s) in the DNA concentrator with the lids 

of the tubes open, ensuring that they are balanced. 

4) Run the DNA concentrator for an amount of time required to dry down the sample volumes 

to the appropriate volume or less. If necessary, add the required volume of TE
-4 

to bring 

the sample volumes back up to appropriate volume for amplification. 

5) Clean the DNA concentrator with a 1:10 bleach solution. 
 
 
 

ATTACHMENT(S): 
FBU Policy Manual QCR_DNA_QUANTKIT 

FBU Policy Manual QCR_DNA_QUANTSTNDS 

FBU Policy Manual DNA_Quant 

FBU Policy Manual DNA_Lots 
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DNA_4 PCR AMPLIFICATION USING IDENTIFILER
®
 PLUS (top ↑) 

 

4.1 Type of Test 

STR amplification of DNA samples 
 

 
4.2 Reagents and Supplies  

1) AmpFlSTR Identifiler
® 

Plus Kit 

2) TE
-4

 

 

 
4.3 Equipment 

1) Mechanical Pipettors 

2) Thermal cycler 
 

 
4.4 Controls 

4.4.1 Associated reagent blanks and controls will be setup and evaluated in accordance with FBU QM_ 

9 and CASE_4. 

 

 

4.5 Individual Steps of Procedure 

1) Thaw (if necessary), vortex, and centrifuge briefly the AmpFlSTR Identifiler
® 

Plus Kit Master 

Mix and AmpFlSTR Identifiler
® 

Plus Kit Primer Set. 

2) Prepare the Master Mix for all samples to be amplified by adding the appropriate volumes of 

reagents to a tube. 

3) Vortex and spin down. 

4) Dispense 15µl of Master Mix into each tube/well. 

5) Add the appropriate volume of sample and/or TE
-4

 to each tube/well. A target range of 0.5ng 

to 1.0ng based on sample type/quantitation/analyst discretion is recommended. If the target 

range of 0.5ng to 1.0ng cannot be reached, based on a low quantity of DNA present in the 

sample, amplification of the maximum volume (10 µl) of sample will be performed. 

6) Place the tubes/plate in the thermal cycler and start the amplification program titled “ID Plus” 

per the 28 cycle internal validation. 

7) Remove tubes/plate from the thermal cycler. 

8) Amplified products shall be stored refrigerated or frozen and must be protected from light. 

Amplified products may not be used after two weeks from the date of amplification without 
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prior Technical Manager approval. Upon completion of the Technical Review of the case, 

these products should be discarded. 

 

 

ATTACHMENT(S): 
FBU Policy Manual QCR_DNA_AMPKIT 

FBU Policy Manual DNA_PCRSetup 

FBU Policy Manual DNA_Norm 

FBU Policy Manual DNA_Lots 
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DNA_5 PCR AMPLIFICATION USING YFILER
™   

(top ↑) 
 
 

5.1 Type of Test 

STR amplification of DNA samples for male component 
 

 
5.2 Reagents and Supplies 

1) AmpFlSTR Yfiler
™ 

Kit 

2) TE
-4

 

 
 

5.3 Equipment 

1) Mechanical Pipettors 

2) Thermal cycler 
 

 
5.4 Controls 

5.4.1 Associated reagent blanks and controls will be setup and evaluated in accordance with FBU QM_ 

9 and CASE_4. 

 

 

5.5 Individual Steps of the Procedure 

1) Gently vortex the AmpFlSTR PCR Reaction Mix, AmpFlSTR Yfiler
™ 

Primer Set, and 

AmpliTaq Gold DNA Polymerase and spin down. 

2) Prepare the AmpFlSTR Yfiler
™ 

Master Mix for all samples to be amplified by adding the 

appropriate volumes of reagents to a tube. 

3) Vortex and spin down. 

4) Dispense 15 µL of Master Mix into each tube/well. 

5) Add the appropriate volume of sample and/or TE
-4 

to each tube/well. A target range of 0.5ng 

to 1.0ng based on sample type/quantitation/analyst discretion is recommended. If the target 

range of 0.5ng to 1.0ng cannot be reached, based on a low quantity of DNA present in the 

sample, amplification of the maximum volume (10 µl) of sample will be performed. 

6) Place the tubes/plate in the thermal cycler and start the amplification program titled “Yfiler” 

per the 30 cycle internal validation. 

7) Remove tubes/plate from the thermal cycler. 

8) Amplified products shall be stored refrigerated or frozen and must be protected from light. 

Amplified products may not be used after two weeks from the date of amplification without 
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prior Technical Manager approval. Upon completion of the Technical Review of the case, 

these products should be discarded. 

 

 
ATTACHMENT(S): 

FBU Policy Manual QCR_DNA_AMPKIT 

FBU Policy Manual DNA_PCRSetup 

FBU Policy Manual DNA_Norm 

FBU Policy Manual DNA_Lots 
 
 
 
 

DNA_6 3500 GENETIC ANALYSIS OF IDENTIFILER
®
 PLUS AND YFILER

™
 SAMPLES   (top ↑) 

 

6.1 Type of Test 

Obtaining a genetic profile with the 3500 Genetic Analyzer from DNA amplified with Identifiler
® 

Plus or Yfiler
™

. 

 

 

6.2 Reagents and Supplies 

1) 96-well optical reaction plate 

2) 96-well septa and plate retainer 

3) Identifiler
® 

Plus or Yfiler
™ 

ladder 

4) Hi-Di
™ 

Formamide or equivalent 

5) GS600 LIZ
® 

v2.0 Internal Size Standard 

6) Anode and Cathode Buffer 
 

 
6.3 Equipment 

1) Mechanical Pipettors 

2) Genetic Analyzer (3500) 
 

 
6.4 Individual Steps of the Procedure 

6.4.1 Preparing Samples, Controls, and Ladders for 3500 Genetic Analysis 

1) Prepare a master mix of Hi-Di
™ 

Formamide and GS600 LIZ
® 

v2.0 as follows: 

 (number of samples + 2)  x 8.5 µL Hi-Di
™ 

Formamide 

 (number of samples + 2) x 0.5µL GS600 LIZ
® 

v2.0. 

2) Vortex and spin down. 

3) Aliquot 9 µl of master mix into each well with a sample. 

4) Aliquot 9 µl of master mix or Formamide only into empty wells in the columns which contain 

samples in an injection set. 

5) Add 1 µl of sample/controls/ladder to each well. 
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6) Seal plate with septa and spin down if necessary. 

7) Heat denature each sample at ~95°C for approximately 3 minutes. 

8) Snap cool each sample at ~0°C for approximately 3 minutes. 

9) Preheat the oven to 60ºC from the main dashboard, if desired. 
 

 
6.4.2 Loading of Samples onto the 3500 Genetic Analyzer 

1) Snap the plate retainer over the sample plate and plate base. 

2) Place the plate assembly onto the auto sampler. 
 

 
6.4.3 Electrophoresis of Samples with the 3500 Genetic Analyzer 

1) Open the 3500 Series Software and wait for the service console to start all application services. 

2) Click “Create New Plate” in the Dashboard. 

3) In the Define Plate Properties screen, enter the plate name for your plate and ensure that “96” is 

selected for the Number of Wells, “36cm” is selected for Capillary Length, “HID” for Plate 

Type and “POP4”is selected for the Polymer Type. You can save the plate at this point if you 

would like. 

4) Click Assign Plate Contents and fill in the appropriate Sample Names, Sample Types, Assay, 

Filename Convention and Results Group (you can use the plate view or table view to enter this 

information). 

NOTE:  Sample names must reflect the biologist’s initials, case number, item number, and kit 

type.  Controls must reflect the biologist’s initials, case number and/or date, control name, and 

kit type. Ladders must reflect “Ladder” and kit type. 

NOTE: Do not use special characters (other than an underscore) as they are not recognize by the 

software and can cause the software to be unable to find the plate records in the datastore. 

5) Another option is to import a plate from a template. To do this, after you click on “Create a 

New Plate”, enter the plate name then click on assign plate contents. In the next screen select 

the “Import” button and import the plate from the appropriate location, then assign the Sample 

Types, assays, File Name Conventions, and Results Group, as appropriate. 

6) At this point you can either Click “View Plate Grid Report” and print this view for your case 

file or use the 3500 setup worksheet for your case file. 

Note: Adjust the view of the table before printing by zooming out, as needed; the view that you 

see on the screen is what will print. 

7) Save the plate and click on “Link Plate for Run.” 

8) Click on “Create Injection List.” 

9) From here, you can setup any duplicate injections as necessary. Any re-injection that needs to 

be performed can be done from this screen only while the run is going. 

10) Click on the “Start Run” button. 
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NOTE: You can also modify the injection list before you start the run from the “Preview Run” 

screen. To duplicate an injection (same parameters), select an injection, then click the icon with 

two downward pointing arrows. To use a different protocol for a replicate injection, specify a 

re-injection in the “Monitor Run” screen after you start the run. 

NOTE: Run reagent blanks according to the most sensitive injection conditions per FBU 

QM_9. 

NOTE: All samples and reagent blanks must be evaluated at an injection time of 15 seconds for 

the peak stochastic threshold (PST). The analyst has the option to inject using the most 

sensitive injection times during the initial set up of the instrument. 

 

 
ATTACHMENT(S): 

FBU Policy Manual QCR_DNA_Formamide 

FBU Policy Manual DNA_3500Setup (optional) 

FBU Policy Manual QC_3500_Maint_Log 

FBU Policy Manual DNA_Lots 
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DNA_7 GENEMAPPER ID-X ANALYSIS OF STR DATA  (top ↑) 

 
7.1 Type of Test 

The GeneMapper ID-X (GMID-X) software analyzes the data collected by the instrument to size and 

quantify the DNA fragments. 

 

 

7.2 Individual Steps of the Procedure 

1) Launch the GeneMapper ID-X application. 

2) Add sample files to the Project Window. 

3) Select the Appropriate Sample Type 

 Allelic ladders as “Allelic Ladder” 

 Forensic samples as “Sample” 

 Reagent blanks and negative controls as “Negative Control” 

 Positive control as “Positive Control” 

4) Select the Appropriate Analysis Method 

For the OSBI Casework_ID+_15 sec_v1_8-2013 and OSBI Casework_ID+_24 sec_v1_8- 

2013, the parameters should be defined as follows: 

Allele Tab: 

Bin Set: AmpFLSTR_BINS_v3x 

“Use marker-specific stutter ratio if available” is selected 

Minus Stutter Distance for Tetra From: 3.25 To: 4.75 

All other values should be 0.0 

Peak Detector Tab: 

Sizing: Partial Sizes Start Size: 80 Stop Size: 400 

Peak Detection Algorithm: Advanced  

Smoothing: Light 

Baseline Window: 51 pts 

Size Calling Method:  Local Southern Method 

Peak Amplitude Thresholds: 

Analytical Thresholds 
Identifiler Plus 

Dye 15 seconds 24 seconds 
Blue 100 150 

Green 190 220 
Yellow 200 250 

Red 250 300 
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Min. Peak Half Width: 2 pts 

Polynomial Degree: 3 

Peak Window Size: 15 pts 

Peak Start: 0.0 

Peak End: 0.0 

Use normalization, if applicable is checked 

For the OSBI Casework_Yfiler_15 sec_v1_8-2013 and OSBI_Casework_Yfiler_24 

sec_v1_8-2013, the parameters should be defined as follows: 

Allele Tab: 

Bin Set: AmpFLSTR_BINS_v3x 

Use marker-specific stutter ratio if available is selected 

Minus Stutter Distance for: 

Tri From: 2.25 To: 3.75 

Tetra From: 3.25 To: 4.75 

Penta From: 4.25 To: 5.75 

Hexa From: 5.25 To: 6.75 

All other values should be 0.0 

Peak Detector Tab: 

Sizing: Partial Sizes Start Size: 80 Stop Size: 400 

Peak Detection Algorithm: Advanced  

Smoothing: Light 

Baseline Window: 51 pts 

Size Calling Method:  Local Southern Method 

Peak Amplitude Thresholds: 

Analytical Thresholds 
Yfiler 

Dye 15 seconds 24 seconds 
Blue 280 390 

Green 290 360 
Yellow 220 290 

Red 230 300 

 

Min. Peak Half Width: 2 pts 

Polynomial Degree: 3 

Peak Window Size: 15 pts 

Peak Start: 0.0 

Peak End: 0.0 

Use Normalization, if applicable is checked 
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5)    Select the Appropriate Panel 

 Identifiler
® 

Plus: Identifiler_Plus_v1.2X 

 Yfiler
™

: Yfiler_v1.2X 

6) Select the Appropriate Size Standard 

 Identifiler
® 

Plus and Yfiler
™

: Use GS600_LIZ+Normalization_(80-400) 

7) Analyze the samples.  Save the project using, at a minimum, your initials, the case number and a 

descriptor such as run date, Yfiler, IDPlus or number/other identifier (for example, project # or 

injection #) in this format: “ABC 14-1234 other descriptor”.  

8) If a sample is ran multiple times (i.e. re-amplification, re-setup) and is present in the same 

project multiple times, the samples shall be clearly labeled during the 3500 sample data entry so 

they can be distinguished in the sample column in the downstream GMID-X project (i.e. Item 

1A_reamp, Item 1A_resetup). 

9) Generally each case will have its own separate GMID-X project.  A “batch” project is allowed, 

with prior Technical Manager approval; however, during the review portion of cases in this prior 

approved batch project, the technical reviewer is responsible only for reviewing the samples in 

the case which they are reviewing along with the case’s associated ladders and controls. 

10) Evaluate the data in accordance with FBU CASE_5. 
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CASE_1 Notes (top ↑) 
 

1.1 General Case Notes 

1.1.1  Case notes will be taken using applicable fields of the BEAST matrix panels.  A worksheet will be 

generated from the BEAST matrix panel information using the BEAST worksheet generator for 

incorporation into the final case record. Any DNA worksheets will be retained electronically in 

the BEAST using the Adobe Portfolio PDF program (portfolio).  The portfolio will be organized using 

different headers for each applicable “section” of the case file, as follows, to facilitate a review-

friendly case file: BEAST notes worksheet, extraction worksheet, quantitation setup worksheet, 

quantitation results, normalization worksheet, amplification setup worksheet, genetic analysis setup 

worksheet, technical notes, electropherograms, results worksheet, statistical calculations, and 

corrections performed as a result of review.  Additional folders are acceptable if case/analysis 

circumstances warrant, as necessary (i.e. STRbase microvariant confirmation).  The portfolio is 

considered for the Forensic Biology Units to be the “final case record”.  Any corrections required to 

the portfolio discovered during technical and/or administrative review will be tracked using a 

“corrections folder” in the portfolio document or thoroughly documented in the BEAST routing 

history.   Any changes made to the report will need to be documented in the BEAST either through the 

BEAST routing history or through the narrative (may include e-mail communication). NOTE: For 

serology cases, if all information is contained within the BEAST matrix panels, the “final case record” 

for this case can be either the BEAST-generated worksheet or a portfolio can be created (analyst 

discretion).  All DNA cases will use the portfolio case record organization. 

1.1.2 Include a description of the outer evidence packaging for each item of evidence. 

1.1.3 Dates of analysis and item numbers will be documented in the case notes in accordance with OSBI 

CSD QP 16.2 – Contents of Case Records. 

1.1.4 Overall visual description of the item to include size or reference to size, color(s), and condition 

(as applicable). 

1.1.5 A photograph of the item may be used in lieu of a written description outlined above. 

1.1.6 If hairs and/or debris were collected from the item, if applicable. 

1.1.7 The size/amount of any biological material testing positive from the item. This may be 

documented with a photograph (with scale, if possible). 

1.1.8 The use of any stereomicroscopic and/or microscopic search unless required by the test performed 

(i.e., Takayama, Cell Search). 

1.1.9 The use of an alternative/ultraviolet light source. 

1.1.10 Any other pertinent information necessary to document the analysis of the evidence. 

1.1.11 If stains are produced from a liquid sample that has been submitted, the number and size or 

volume of stains made. 

1.1.12 In instances where the entire sample shall be consumed in testing, refer to OSBI CSD QP 6.1 – 
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Evidence Handling, QP 6.2 – Evidence Handling for Non-Casework Purposes, QP 6.3 – Evidence 

Storage and Maintenance, QP 6.4 – Evidence Refrigerator and Freezer Maintenance  and QP 16.2 

– Contents of Case Records for appropriate documentation.   

For ALL major crimes (persons crimes) and for property crimes with a listed or known subject, 

prior written authorization allowing consumption of the item(s) of evidence from the District 

Attorney’s Office will be obtained and maintained in the case record.  For property crimes with no 

listed subject or with an unknown subject, prior written authorization from the District Attorney is 

NOT required prior to consuming the item of evidence for analysis. 

In cases where samples or DNA extracts are received from another agency or laboratory for testing, 

documentation from the District Attorney (or other prosecuting agency) granting permission of 

consumption shall be obtained from the requesting agency or laboratory and maintained in the 

OSBI case record.   

1.1.13 Lot numbers and expiration dates of reagents used in testing. If multiple lot numbers of the same 

reagent are used, the analyst must document which lot number was used for which day of testing 

or which lot was used for the controls and/or samples. 

1.1.14 Serology controls must be tested prior to/or in conjunction with evidence samples.  Results of 

tested controls must be documented in the analyst's notes. In the event controls do not yield 

expected results, conclusions may not be reported for the associated tests. 

 

1.2 Batching: The OSBI Forensic Biology Units may batch cases together. If cases are batched together, 

the following parameters should be maintained: 

1.2.1 Personal identifying information from each case (suspect’s names or victim’s names) should be 

maintained only in the appropriate case file. 

1.2.2 Shared analysis worksheets with multiple case numbers present shall include the case number for 

the appropriate case file.  It is not required to specifically indicate the case number (i.e. underline 

or circle since highlighting won’t replicate when imaged), but this is recommended as it aids in the 

review process.  Each electronic case file will have the case number and the examining analyst’s 

initials, at minimum, indicated on each page either in a header or elsewhere on each page of the 

file.  

1.2.3 All case numbers comprising a batch should be clearly represented in the case notes for each case 

file. 

1.2.4 All information/data for controls associated with the amplification kit used in each respective case 

must be included in the case file. 

1.2.5 With which case the reagent blank(s) was/were stored (if applicable). 
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1.3 Use of Technicians: The OSBI Forensic Biology Units may utilize trained technicians in the laboratory 

for various laboratory functions, including assisting analysts with casework. If technicians are utilized 

or if another analyst is acting in the capacity of a technician, the following parameters will be 

maintained with respect to casework. The analyst must clearly identify the technician(s) and the steps 

performed by the technician(s) in the case notes for each case by having the technician(s) initial/sign the 

appropriate pages in the case file either on the hard copy or electronically. 

 

1.4 DNA Case Notes Specific Requirements 

1.4.1 A description of the approximate amount of material consumed in testing such that the amount of 

sample and extract remaining can be extrapolated from the notes. 

1.4.2 DNA worksheets as applicable should be completed. The following worksheets are required if 

performed: 

 DNA_OrganicExtract, DNA_AutoMateExtract – DNA Extraction Worksheets 

 DNA_Lots – DNA Lot Number Worksheet 

 DNA_Quant – DNA Quantitation Worksheet 

 DNA_PCRSetup – DNA Amplification Setup Worksheet 

 DNA_3500Setup (or 3500 Plate Grid Report plate record with spectral listed) 

The use of non-policy and/or additional worksheets in the case record is discouraged unless the 

worksheet adds clear value to the case. 

1.4.2.1 Technical Notes should be utilized to account for all injections as well as a verification of 

all parameters, size standards, and ladders. In lieu of a technical notes worksheet, 

documentation of injections may be listed elsewhere in the notes. Technical notes may be 

used to explain any deviations from protocol, any occurrences resulting in re-injections or 

other additional analysis, or to record reasons for decisions made about interpretation or 

terminating further analysis. 

1.4.3 With the exception of known artifacts, any required documentation of artifacts should be included in 

the case notes. This documentation may include a “GeneScan” view or a zoom view of 

electropherograms. 

1.4.4 At a minimum, all electropherograms used in reporting data including the associated controls shall be 

included in the case notes. 

1.4.5 Occasionally, samples must be re-injected, re-setup, re-amplified, or re-extracted. Each 

electropherogram generated that is included in the case file must be clearly labeled such that a 

reviewer can identify from which sample it came and in what order it was generated. An unlabeled 

electropherogram shall signify an original injection performed with the default injection time of 15 

seconds.  All other electropherograms must contain labeling indicating their injection order – the 

injection time is listed in the sample naming in GMID-X. 

1.4.6 At a minimum, any consumption photos, the 7500 quantitation data, genetic analyzer run folder(s), 

and all GeneMapper ID-X projects should be available for technical review and placed onto the 
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DNA server for storage. 

 GMID-X projects are to contain all injections of samples and controls for each batch/case.  The 

raw data is available in the raw data tab for each injection so it is retained with each 

sample/control in the GMID-X project.  Any injections that are not used for 

interpretation/reporting are to be accounted for in the “Technical Notes” portion of the case 

record.  The location of the retained GMID-X projects is to be listed in the case record (by 

statement in the BEAST case record  - i.e. “photos, 7500 data, 3500 data and GMID-X 

project(s) retained on the DNA server”).   

1.4.7 A Results Table must be included in the case file. Analysts may report DNA profiles using either 

phenotypes or genotypes on a sample by sample basis.  Samples with two alleles in the results for 

Yfiler amplifications at the DYS385 locus will be reported using a comma. 

 
 

 
ATTACHMENT(S): 
FBU Policy Manual QM_Abbrev  

FBU Policy Manual DNA_OrganicExtract 

FBU Policy Manual DNA_AutoMateExtract  

FBU Policy Manual DNA_Lots  

FBU Policy Manual DNA_Quant 

FBU Policy Manual DNA_PCRSetup 

FBU Policy Manual DNA_3500Setup (optional) 

 

 
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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CASE_2 Digital Photography  (top ↑) 

2.1 Use of Digital Images 

2.1.1 Digital imagery and documentation of limited samples shall be handled according to OSBI CSD 

QP 16.2 – Contents of Case Records as well as the discipline specific requirements present in this 

section. 

2.1.2 If an image shall become the only record of an item of evidence, this image shall be sufficiently 

clear to accurately represent the item to subsequent viewers.  For example, prior to consumption of 

the item in testing or if the analyst feels that image(s) is/are essential for interpretation (i.e. blood 

spatter), the image should be archived (i.e. BEAST image vault, computer hard drive, DNA server) 

prior to proceeding to any subsequent analysis of the evidence. 

2.1.3 Digital images of consumptive evidence should have a unique identifier or name following its 

transfer to a computer for archival purposes. The image should be re-named so that it contains 

sufficient information to allow easy correlation of the image file to the evidence or test results it 

represents. An example for a photo of a hair would be “10-1234 1 Hair”. 

2.1.4 At a minimum, the case number, item number, and/or description of the image should be in the 

image file name. 

2.1.5 The original images of consumptive evidence should be retained unaltered. If enhancements are 

necessary, they may be performed on copies of the original images. All steps of the enhancement 

shall be properly documented and the analyst must be able to recreate the enhancement. 

2.1.6 If the only copy of an image is placed within the LIMS system, it should be stored in the image 

vault and verified. 

2.1.7 If the evidence shall be available in essentially unaltered form for later examination and the image 

is obtained as an aid in note taking, the images do not have to be archived prior to proceeding to 

any subsequent analysis of the evidence. 

2.1.8 Images that become a part of the analyst’s case notes may be annotated during the course of the 

examination to show particular areas of interest. 

2.1.9 All images, with the exception of images of outer packaging and images taken with the aid of a 

microscope or stereoscope, should, if possible, include the case number, item number, date, initials 

and a scale in the image. 

2.1.10 Images that are taken to document the state in which an item is received should be taken prior to 

any alteration or testing of the evidence. 

 
REFERENCE(S): 
OSBI CSD Quality Manual 
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CASE_3 Serology  (top ↑) 

Homogenizing Samples received for Sexual Assault Analysis (SAMPLING PLAN): 

If a sample is received for analysis in a liquid form (i.e. urine/aspirate for seminal fluid testing), the sample will be 

vortexed and then spun down to pellet any potential cellular material present in the sample before testing. The 

sample will be tested by the same procedures as outlined in SER_5 and SER_6 above, as applicable. 

3.1 Blood Analysis 

NOTE: Analysts may use sample selection for testing of blood stains for heavily stained items. 

The documentation must clearly show that sample selection was performed such that a reviewer 

shall know that the number of stains tested does not equal the number of stains actually present on 

the item. 

3.1.1 If a stain yields a presumptive blood negative result, no further testing on that stain is required 

unless case circumstances and/or analyst discretion warrants additional analysis. 

3.1.2 If an item yields a confirmatory blood negative result with no prior presumptive test result, 

analysts may perform presumptive testing after-the-fact based on analyst discretion. 

3.1.3 If an item yields a presumptive blood positive result, further testing may or may not be performed 

based on case circumstances (limited sample, etc.) 

 

 

3.2 Sexual Assault Analysis 

3.2.1 AP Spot Test may be used to facilitate the screening of large/heavily stained items for sexual 

assault evidence excluding intimate items or underwear. 

3.2.2 A sampling plan may be utilized on heavily stained items to reduce the number of stains to be 

tested; however, with analyst discretion, additional stains may need to be tested if the results from 

these samples are all negative.  Additional samples may need to be added to the sampling plan 

and tested until a positive p30 or cell search result is obtained or all stains have been subjected to 

confirmatory testing. However, any positive results obtained during testing may only be applied 

to the stains tested and cannot be the basis of an opinion about any other stains which have not 

been tested. 

NOTE: If terminating testing of an item after AP Spot test negative results without 

using sample selection to test using p30/sperm testing, approval should be obtained from 

the Technical Manager and available in the case file. 

3.2.3 If an item yields a sperm negative result with no prior presumptive test result, analysts should 

perform p30 testing after-the-fact. In addition, p30 may be conducted in conjunction with cell 

search. 

3.2.4 Regardless of p30 testing results, cell search must be conducted. 

3.2.5 If an item results in a positive p30 or cell search result, any smear slides present with the case do 

not need to be analyzed but should be retained with the evidence. 

3.2.6 Faint p30 positive results on oral swabs only require further DNA analysis based on analyst 

discretion or if case circumstances warrant further analysis. 
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3.3 Hair Analysis 

3.3.1 Due to the nature of hair transfer, the OSBI Forensic Biology Units will not perform hair 

examinations on cases where individuals have routinely or recently had close contact or access to 

common areas (living quarters, vehicle, etc.). If other probative evidence exists in a case, no hair 

examination will be performed unless case circumstances dictate otherwise. (Example: If semen is 

identified in a rape kit, typically hairs present in the rape kit will not be examined.) 

 

 

3.3.2 The order in which the hairs are examined between evidence samples and known (reference) 

samples is up to the individual analyst based on the case circumstances. However, the examination 

of evidence samples and known samples must be separated by time and/or space. 

 
REFERENCE(S): 
OSBI CSD Quality Manual 

 
 
 

 

CASE_4 DNA Analysis (top ↑) 
 
 

4.1 Swabs of items from the same area/staining (i.e. vaginal swabs, bloodstain from door jamb) may be 

combined for the purposes of DNA analysis regardless of serology results.  For example, two vaginal 

swabs with differing results (swab A - p30 positive, sperm negative and swab B - p30 and sperm 

positive) may be combined for the purposes of DNA analysis, if necessary. 

Swabs that are not clearly indicated as from the same area/staining (or if that determination cannot be 

made) will not be combined for DNA analysis. 

4.2 In the event that there is evidence of peaks below the analytical threshold and above the limit of 

detection (LOD), an evaluation of those peaks should be done to determine the value of the 

information that would be obtained with further analyses. During this evaluation, the needs of and 

results from the CODIS Unit should be kept in mind.  For example, if the peaks below analytical 

threshold would make a locus heterozygous and could then be used for statistical calculations or 

provide information that would be useful for CODIS purposes if they were higher than the analytical 

threshold, then attempts to bring the peak heights above the analytical threshold with increased 

injection times may need to be attempted. Additionally, if many of the peaks in a profile are below the 

stochastic threshold such that statistical information would be limited, the DNA target should be 

evaluated to determine if re-amplification with more template DNA would provide better results. If the 

increase in amplification target or injection time would cause other interpretation problems that may 

result from off-scale data, then no further analysis may be necessary. 
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4.3 In the case of some mixtures, such as profiles obtained from intimate samples or clothing, it is not 

uncommon to observe a background profile from the source of the intimate sample or the wearer of the 

clothing. Two examples of this would be incomplete separation of the epithelial fraction of a semen 

stain into the sperm fraction (or vice versa) or the background profile of someone known to be wearing 

a particular article of clothing. In these instances, it would not be necessary to re-inject, re-setup, or re- 

amplify a sample if not all the peaks are above threshold. Results inconsistent with a background 

profile must be handled according to the first requirement above. 

 

 

4.4 All forensic samples that result in no profile above threshold must be evaluated to verify these results. 

If a thorough evaluation for the presence of the primer peak and robust internal lane standard (ILS) 

peaks reveals the sample injected properly, the sample does not need to be re-injected, as a repeat or 

increased injection time will not bring peaks above the threshold, according to information obtained 

during an OSBI FBU internal validation. 

Re-amplifying the sample may be necessary if a quantitation value was obtained which may happen 

with an extremely degraded sample. 

 

 

4.5 If non-concordant results occur, the profile should be re-injected to obtain concordant results with one 

of the previous injections. If no result occurs with a sample obtaining a value during quantitation, the 

sample may need to be evaluated by re-injecting or re-amplifying the sample. 

 

 

4.6 All reagent blanks and controls will be analyzed in the same manner as forensic samples. 
 
 

4.7 Monitoring for Contamination 

 All amplified samples shall be evaluated for potential contamination. Although not always readily 

apparent like controls, contamination shall be monitored through sample data analysis. For 

example, a forensic questioned sample with a very low quantitation value or a zero quantitation 

value yielding an off-scale profile could be an indication of a sample switch. Another example:  a 

known reference sample yielding a mixture could be an indication of contamination. 

 Signal observed in reagent blanks during quantitation will not be considered contamination unless 

any called peaks above threshold are obtained. 

 Possible peaks below threshold may not be considered contamination in the absence of any called 

peaks. 

 Any time an evaluation of controls yields unexpected results, the control shall be re-injected to 

verify the result.  If the re-injection is acceptable, then the control shall be considered valid. If the 

re-injection is not acceptable, the incident will be brought to the attention of the Technical 
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Manager and the Supervisor and handled according to OSBI CSD QP 13 – Non-Conforming 

Work. 

 

 

4.8 If possible contamination is observed the Technical Manager and Supervisor will be notified 

immediately. After a thorough evaluation of the data by the Technical Manager, if contamination is 

confirmed, the procedure in OSBI CSD QP 13 – Non-Conforming Work will be followed. If it is 

determined by the Technical Manager that there is no significant impact on the data due to the possible 

peak(s) below threshold, the data may be reported. 

 If the contaminant profile is not attributed to samples in the case or batch of cases being analyzed 

or to OSBI employees, the profile will be forwarded to the CODIS Unit for evaluation for entry 

into the Contaminant Index (SDIS only). The CODIS Administrator (or designee) will evaluate 

these profiles to determine eligibility for entry into CODIS. 

 

 

4.9 Paternity Cases 

 Paternity cases should be processed analyzing the alleged father, alleged mother and offspring. 

Paternity case requests without a full trio of individuals will be accepted and worked on a case-by- 

case basis in consultation with the Technical Manager. 

 

 
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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CASE_5 DNA Interpretation Guidelines (top ↑) 

 
5.1 Interpretation of results in casework is a matter of professional judgment and expertise.  Not every 

situation can or should be covered by a pre-set rule.  However, it is important that the laboratory 

develops and adheres to minimum criteria for interpretation of analytical results.  These criteria were 

developed with maximum input from analysts and are based on validation studies, literature references, 

and casework experience. 

The purpose of these guidelines is to establish a general framework and outline the minimum 

requirements to ensure interpretations are made as objectively as possible, are consistent from analyst to 

analyst, and are scientifically supported by the analytical data from the samples and associated controls. 

 

5.2 Tools used for interpretation: 

 Confirmation of correct results from all associated controls (5.2.1) 

 Evaluation of Allelic Peaks (5.2.2) including: 

o Allele designations given by the analysis software (GeneMapper ID-X). 

o Consideration of the peak heights and peak height ratios at each locus and across 

the entire profile 

 Consideration of possible artifacts (5.2.3) 

 Thresholds (5.2.4) 

 Interpretations and Comparisons (5.2.5) 

 Type of Profiles (5.2.6) 

5.2.1  Confirmation of correct results from all associated controls 

DNA typing results should be “verified and interpreted” (SWGDAM Interpretation Guidelines) 

by reviewing: software-generated information, internal size standards, ladders, positive 

amplification controls, negative amplification controls, reagent blanks, and samples. 

 

5.2.1.1 Software Generated Information 

 Correct Spectral 

 Correct Panel 

 Correct Size Standard 

 Correct Genotyping Parameters (Analysis Method) 

 

5.2.1.2 Review of Internal Size Standard and Ladders 

 The ILS performed as expected and is present in all ladders, controls, and samples. 

 All ladders selected for comparison to controls and samples performed as expected 

with all alleles sized and labeled correctly. 
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5.2.1.3 All profiles will be evaluated to ensure no extraneous or unexplained peaks are present 

within the analysis range of 80-400bp for Identifiler
®
 Plus and Yfiler™. 

 

5.2.1.4 Review of Positive Amplification Controls, Negative Amplification Controls, and 

Reagent Blanks 

 The positive and negative amplification controls and all reagent blanks will be 

verified to ensure that the results obtained are acceptable.  

 The correct profile must be obtained for the positive amplification control.  

 The negative amplification control and reagent blanks(s) must have no peaks 

indicating the presence of contamination per QM_9. 

 

5.2.2 Evaluation of Allelic Peaks 

5.2.2.1 Peak Height Ratios  

 When a locus displays two alleles in a single source sample, the allele with the 

lower peak height generally displays at least 50% of the peak height of the higher 

peak at the locus.   

 In a mixture profile, the relative peak heights may be in any relative contribution.   

 For Identifiler
®
 Plus, the peak height ratio should generally be above 50% 

(exceptions can be CSF1PO, D2S1338, D18S51, and FGA and these should have a 

ratio above 40%).   

 Keep in mind that peak height balance is affected by the amount and quality of 

template DNA available, so lower template samples may experience peak height 

balance of less than these general percentages.   

 The technical reviewer must agree with determinations outside these criteria.  If 

there is discrepancy, the Technical Manager should be consulted. 

 Regardless of peak height, peaks determined to be the result of stutter, pull-up, 

lack of non-template nucleotide addition (minus A), elevated baseline, spikes or 

background will not be designated as true alleles. 

5.2.2.2 Off-Ladder Alleles  

 No additional analysis is required for virtual alleles; the GMID-X allele call will 

be used. 

5.2.2.3 Off-Ladder Alleles - Locus Designation 

 When an off-ladder (OL) allele is observed between loci, and one neighboring 

locus appears to be homozygous while the other is heterozygous, the OL allele 

most likely is a sister allele paired with the locus that appears to display 

homozygosity.   
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 Other OL allele designations between loci shall be handled on a case-by-case 

basis, in consultation with the Technical Manager. 

5.2.2.4 Off-Ladder Alleles - Allele Designation 

OL alleles will be assigned an allele value according to the following: 

 Designation of the alleles should refer to the total number of full repeats. 

 Designation of incomplete repeat motifs should include the number of complete 

repeats, and separated by a decimal point, the number of base pairs in the 

incomplete repeat. For example, allele 9.3 at TH01 has 9 complete repeats and one 

incomplete repeat of 3 base pairs. 

5.2.2.5 Microvariants 

 Determine the base pair size of the microvariant peak, and then compare the base 

pair size of the microvariant to the base pair size of the two bracketing ladder 

peaks.  

 Determine the size difference between the microvariant and the smaller of the 

ladder peaks and round to the nearest whole number. For example, if a green off-

ladder allele peak sizes at 238.39 bases and the “36” allele of the D21S11 ladder is 

236.32 bases, the peak in question shall be labeled as “36.2” because the difference 

is 2.07, or 2 bases in length. 

5.2.2.6 Off-Ladder Allele Calculating 

 Determine the base pair size of your off-ladder allele.  

 Determine the size difference between the off-ladder allele and the nearest ladder 

peaks. Round the size to the nearest whole number and then divide by the repeat 

size for that locus. Add or subtract this number to the nearest ladder allele (as 

appropriate) to determine your off-ladder allele designation. For example, in 

D3S1358, the smallest ladder allele is 109.89 base pairs, designated as “12.” Your 

off-ladder allele is 101.81 base pairs. 109.89 – 101.81 is 8. The size repeat for 

D3S1358 is 4 base pairs. 8/4 = 2, 12 - 2 = 10. Your off-ladder allele would be 

designated as “10.” 

 Any off-ladder allele more than 8 base pairs away from the nearest ladder allele 

should be calculated with caution, since tetranucleotide repeats do not always size 

exactly 4 base pairs apart. 

 All calculations should be documented on the electropherograms with sizes labeled 

or in the Technical Notes of the case record. 

 All off-ladder and microvariant alleles, excluding virtual alleles, shall be 

researched (user's manual, published literature, or NIST STRbase variant allele 
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reports at (http://www.cstl.nist.gov/strbase/var_tab.htm)  to determine if the 

observed allele value has been previously reported. Compare the assigned value of  

the off-ladder allele found in the sample in question to the list of other known 

alleles for that locus. 

o If such an allele has been observed in the population, the allele shall be 

accepted and reported as indicated below.  The allele will be renamed in the 

GMID-X project as determined. 

o If the allele has not been observed, and is present in multiple samples, the 

allele shall be accepted and reported as indicated below. 

o If the allele has not been observed, and the allele is only present in one 

sample, that sample will be re-amplified if possible. If the sample cannot 

be re-amplified due to limited material, that allele shall be called 

inconclusive and the locus containing that allele shall not be used in any 

statistical calculations. 

 Those alleles, which fall outside the ladder for any locus, shall be reported as the 

determined allele value/< (smallest ladder peak) or > (greater than smallest ladder 

peak). From the example above, the allele would be reported as “10/<12”.  The 

allele will be renamed in the GMID-X project as “10” and on the PDF of the 

electropherogram as determined (“10/<12”).  Alleles which fall outside the ladder will 

be entered on the CODIS Data Entry Form as <X or >X, as applicable. 

 All verified microvariant alleles should have the reference documented in the 

technical notes or on the electropherograms. 

5.2.2.7 Trisomy 

 If a profile is suspected to have trisomy at a locus, the sample should be re-

amplified if possible to verify this event.  If the trisomy is observed in multiple 

samples, no further analysis is necessary. 

 The trisomy can be reported; however, the locus shall not be used in any single 

source genotype frequency calculations. 

 

5.2.3 Considerations of Possible Artifacts - The following are defined as artifacts by the Forensic 

Biology Units and will be designated as follows.  Peaks that do not fit any of the following 

designations will be considered extraneous and will be handled on a case by case basis in 

consultation with the Technical Manager. 

5.2.3.1 PCR Products – Stutter 

 Marker specific stutter ratios (n-4) shall be utilized based on internal validation 

data and the manufacturer's recommendations. If marker specific stutter ratios are 

unavailable (for example n+/- 2), analysts shall rely on training, experience and 

validation data for the determination whether a peak is categorized as stutter. 

http://www.cstl.nist.gov/strbase/var_tab.htm
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 The presence of n+4 stutter may present issues when analyzing the minor 

component of a mixture profile with high concentrations of DNA for the major 

component, based on data obtained during an OSBI internal validation of 

interpretation thresholds. The data obtained from the OSBI validation will be used 

when interpreting data affected by n+4 stutter (it is available as an attachment to 

the Forensic Biology Unit Policy Manual). 

 With higher than recommended amounts of template DNA, stutter may sometimes 

be called as a peak by GMID-X software by exceeding the marker-specific stutter 

ratio. Analysts must evaluate the profile as a whole to determine whether the peak 

is a true allele or a stutter peak. 

 Generally, when the peak height of a stutter peak exceeds the OSBI stutter 

expectation for a given locus, that peak is consistent with being of allelic origin and 

should be designated as an allele (SWGDAM Guidelines, Section 3.5.8.2). Analysts 

will rename confirmed stutter peaks as “ST”. Analysts may document the stutter 

peak ratio and the marker-specific ratio. The technical reviewer must agree with 

all stutter determinations. 

 If a sample appears to be from more than one person, the entire profile must be 

carefully considered before determining a peak to be stutter rather than a true 

allele. 

5.2.3.2 PCR Products – Minus A 

 Analysts may place the affected sample(s), PC, NC, and associated reagent blank(s) 

on the thermal cycler for an additional 10 minute extension at 60°C. Any samples 

subjected to the additional extension should be re-setup and analyzed on the genetic 

analyzer. 

 Alternatively, if interpretations are not affected by the minus A, analysts may 

rename minus A as “-A” in the GMID-X project. 

 If samples with minus A are interpreted, analysts shall not utilize any quantitative 

aspects of interpretation (such as stutter and peak height ratios). The technical 

reviewer must agree with all minus A determinations. 

5.2.3.3 PCR Products – Trailing Primer Peak 

 Analysts may rename trailing primer peaks as “TP”. The technical reviewer must 

agree with all trailing primer peak determinations. 

5.2.3.4 Kit Specific Artifacts – Identifiler
®

 Plus 

 Reproducible kit specific artifacts for Identifiler
®
 Plus have been reported by the 

manufacturer as outlined below: 

 There is a kit specific artifact that has been acknowledged by Life Technologies. 

This artifact is in the blue dye and is associated with peaks in the size standard. 

This artifact should be below the analytical threshold, but may appear above the 
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limit of detection. This could impact evaluations of negative controls, negative 

samples, and samples with potentially low level DNA. 

 If observed above threshold, analysts may rename artifacts as “ART”. Analyst may 

document the known artifact location and that the artifact was renamed. The 

technical reviewer must agree with all renamed artifacts. 

5.2.3.5 Kit Specific Artifacts – Yfiler
™

 

 Reproducible non-calling region artifacts have been observed in the green (88 bp), 

yellow (80 and 95 bp) and red (80 bp) dyes. 

 If observed above threshold, analysts may rename artifacts as “ART”. Analyst may 

document the known artifact location and that the artifact was renamed. The 

technical reviewer must agree with all renamed artifacts. 

5.2.3.6 Analytical Artifacts – Instrument Spikes 

 In the event an instrument spike interferes with the analysis of an electropherogram 

or interferes with an allele call, the sample in question should be re-injected to 

obtain a clean electropherogram. 

 Analysts will rename called spikes as “SP”.  The technical reviewer must agree 

with all spike determinations. 

5.2.3.7 Analytical Artifacts – Raised Baseline 

 In the event a raised baseline interferes with the analysis of an electropherogram or 

interferes with an allele call, the sample in question shall be re-injected to obtain a 

clean electropherogram. 

5.2.3.8 Instrument Limitations – Off-Scale Peaks  

 An examination of the OS (Off-Scale) PQV in the Genotypes tab is acceptable for 

determining whether a peak is off-scale. 

 If the off-scale peak is not causing any interpretation problems, the analyst may use 

the injection as long as off-scale peak(s) are documented. 

 If the off-scale peak is causing any interpretation problems, the analyst should 

attempt to alleviate the problem by re-injecting the sample at a lower injection time. 

 If the off-scale peak is causing any interpretation problems and the reduction of 

injection time either resulted or will result in the loss of allelic information, the 

analyst shall select the most informative profile. 

 If samples with peaks flagged as off-scale are interpreted, analysts should not 

utilize any quantitative aspects of interpretation (such as stutter and peak height 

ratios) from the artificial peak height value assigned to the off-scale peak at that 

location. 

 Depending on the type or level of interpretation problems observed from off-scale 

data, analysts may have to re-amplify the sample at a lower amplification target to 

obtain reportable results. 
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5.2.3.9 Instrument Limitations – Pull-up 

 Analysts will rename confirmed pull-up peaks as “PU”. The technical reviewer 

must agree with all pull-up determinations.  Alternatively, the analyst may choose 

to re-inject the sample at 7 seconds if this will not adversely affect the profile 

obtained. 

 Pull-up may be observed with peaks near the linear detection limit of the instrument 

but technically not off-scale, with the presence of off-scale peaks, or as a result of a 

poor spectral on the instrument. 

5.2.3.10 Introduced into the Analysis Process – Dye Blobs 

 In the event a dye blob interferes with the analysis of an electropherogram or 

interferes with an allele call, the sample in question should be re-injected to obtain a 

clean electropherogram. 

 Dye blobs observed above threshold outside of allele calling ranges shall be 

deemed acceptable without re-injection. 

 Analysts will rename dye blobs as “DB.” The technical reviewer must agree with 

all dye blob determinations. 

 

5.2.4 Thresholds   

5.2.4.1 The peak stochastic threshold is the relative fluorescence unit (rfu) level for an 

amplification kit that has been established through internal validation procedures to alert 

analysts of the possibility of encountering stochastic issues with allelic peaks that have peak 

heights below this threshold. 

 These effects are due to a low amount of template DNA present which affects the 

quality of the amplification process.  

 Peaks observed below the peak stochastic threshold (PST) that do not appear to 

have a paired allelic peak cannot be assumed to be homozygous.  Dropout of a 

potential paired allelic peak must be assumed for statistical calculations.  Peak 

height ratios of paired allelic peaks below PST may also be lower than normal.  

Any interpretation of mixtures with peaks below the PST should be done carefully 

and in the most conservative manner possible because if there are alleles present 

between the analytical and stochastic threshold, other alleles may have dropped 

out.  Y-STR mixtures with the highest peak below the peak stochastic level will be 

called “inconclusive” or in some instances may be interpreted with caution and in 

consultation with the Technical Manager.     

o Known samples with peaks below the PST can be reported as genotypes (8,8) 

instead of phenotypes (8) as long as the technical reviewer agrees with this 

determination. 
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Stochastic Threshold 

Identifiler Plus Yfiler 

950 2000 
 

NOTE: No stochastic threshold exists for longer injection times; therefore, all 

samples and controls must first be analyzed with a 15 second injection time. 

o Samples may be classified as displaying stochastic effects if: 

 The profile has unpaired allelic peaks that have peak heights above the 

analytical threshold, but below the stochastic threshold. 

 The profile has lower peak height ratios than would be expected between 

two paired allelic peaks. 

 The profile has extreme sloping. 

 The profile has allelic dropout. 

NOTE:  If any profile has resolution issues or any other abnormality, the 

analyst will consult with the Technical Manager before reporting the data. 

5.2.4.2 Analysts may declare potential for allelic dropout to have occurred based on either: 

5.2.4.2.1 There also appears to be allelic dropout occurring at loci with smaller base 

pair ranges (i.e. if single peak at D21S11 that is above stochastic threshold may be 

designated as partial if there is also dropout occurring at D8S1179, D3S1358, 

D19S433, or Amelogenin). 

5.2.4.2.2 The locus in question has a clearly defined peak above the instrument 

baseline, but below the limit of detection that cannot be attributed to an artifact.  It is 

suggested for this instance that further analysis (additional extractions) be performed 

on this sample, if possible, to distinguish this peak further.  

 If a peak that appears below the analytical threshold but above limit of 

detection is believed to be the result of an allele, additional analysis (i.e. re-

inject at longer injection time or re-amp at higher target) should be attempted 

in order to bring as much data as possible above the analytical threshold.  

However, in some instances this may not be practical due to higher peak 

heights of other alleles in a sample.  Any peaks above the analytical threshold 

must be evaluated to determine if the peak is an allele or present due to an 

artifact.  Criteria found within this policy should be utilized to determine if a 

peak is an artifact. 
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Analytical Thresholds 

Identifiler Plus 

Dye 15 seconds 24 seconds 

Blue 100 150 

Green 190 220 

Yellow 200 250 

Red 250 300 
 

Analytical Thresholds 

Yfiler 

Dye 15 seconds 24 seconds 

Blue 280 390 

Green 290 360 

Yellow 220 290 

Red 230 300 

 

5.2.4.3 On a case-by-case basis, consideration of peaks between the limit of detection and the 

analytical threshold may assist in interpretation of the results.  Example: to confirm 

exclusion.   

   Limits of Detection 

Dye Identifiler 

Plus 

Yfiler 

Blue 70 180 

Green 100 160 

Yellow 110 130 

Red 140 140 

 

 The Technical Reviewer must agree with use of alleles below analytical threshold.  

If there is disagreement, the Technical Manager will be consulted. 

 Any peaks observed with heights below the limit of detection will not, in all 

likelihood, be able to be elevated to a peak height of relevance with increased 

injection times.   

 Re-amplification with a higher target may be necessary for these peaks to provide 

any potential useful information, or additional analysis with another method, such 

as Y-STR analysis may be necessary. Any further attempt to assess peaks below 

the limit of detection will be up to the discretion of the analyst and the needs of the 

case.  

5.2.4.4 Any peaks below the instrument baseline threshold cannot be reliably distinguished from 

peaks associated with random baseline noise.  These peaks most likely do not provide 

useful information and are not to be interpreted. 
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Instrument Baseline Thresholds 

Blue 20 

Green 30 

Yellow 50 

Red 70 

 

5.2.5 INTERPRETATIONS AND COMPARISONS 

ATTENTION:  DNA typing results for forensic unknown samples should be verified and 

interpreted, to the extent reasonably possible, prior to performing comparisons to 

reference samples 

NOTE:  When performing interpretations and comparisons, keep in mind the potential for allele 

sharing and additive effects of such sharing; this can affect not only allele peak heights, but also 

stutter.  Also, please keep in mind, non-paternity cases dealing with relatedness should be 

interpreted with extreme caution and in consultation with the Technical Manager. 

5.2.5.1 Interpretation of single source samples with all peaks above the peak stochastic 

threshold (PST) 

 If the sample appears to be from a single source, and two alleles are detected at a 

locus, the analyst can be confident that the DNA profile at the locus is complete, 

regardless of the stochastic threshold.   

 Likewise, if only one allele is detected at a locus and this allele is above the 

stochastic threshold, the analyst can be confident that there is no allelic dropout. 

5.2.5.2 Interpretation of single source samples with peaks below the peak stochastic threshold 

(PST) 

 If the sample appears to be from a single source and only one allele is detected at a 

locus that is below the stochastic threshold, the analyst may not be confident that 

the DNA profile is complete at that locus. 

 If the sample is a known reference sample and only one homozygous locus is 

below stochastic threshold with no indications of a peak below analytical threshold 

and all other heterozygous loci are well balanced, the profile can be assumed to be 

complete.   

 In such instances where there is not confidence that the profile is complete, the 

analyst must indicate that this single peak is below the stochastic threshold and 

appropriate statistical calculations will be performed on this locus using OSBI 

STATS – dropout “yes”.   

 If the profile is to be considered complete for statistical purposes (i.e. other 

questioned sample(s) display the same profile with all results above PST), 

reasoning for this must be reflected in the technical notes and agreed on by the 

technical reviewer of the case. 
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 Partial profiles (single source) must have interpretable results at a minimum 

of four loci for interpretation.   

5.2.5.3 Interpretation of samples that appear to be from more than one source: 

 The entire profile must be considered when making a determination of whether a 

profile is a mixture.  The presence of more than two peaks or imbalanced peak 

heights may not, by themselves, constitute the profile being a mixture. 

 Based on the OSBI in-house mixture study of three-, four-, and five-person 

mixtures, an analyst cannot accurately identify the number of contributors to a 

mixture; rather, analysts will interpret DNA profiles as a whole based on the 

number of peaks present at each locus and can make a statement about the 

minimum number of contributors to a mixture profile in their reports (i.e. at least 

three contributors for a profile with five peaks at one or more locus/loci).  Peaks 

below analytical threshold but above the limit of detection will be considered 

toward the maximum allele count at a locus. 

 Analysts will be allowed to interpret and report multi-person mixtures of DNA 

profiles obtained from samples consisting of a maximum count of six alleles at a 

single locus based on the results of the OSBI in-house mixture study.  This 

generally equates to a mixture of at least three people, but could be a four- or five-

person mixture based on the OSBI in-house mixture study results.  

Indistinguishable mixtures with seven or more alleles at a single locus will be 

deemed as “not suitable for interpretation” due to their high levels of complexity 

and use report wording as described in CASE_7.7.9. 

 If possible, determine if the mixture is a major/minor or indistinguishable, as 

outlined below: 

o Option 1 – Mixture where the peak heights are such that a distinct major 

contributor can be determined.  Any detected homozygous allele(s) of the 

major contributor is/are above the stochastic threshold.  The detected alleles of 

the minor contributor may be above or below the PST. 

 For major/minor mixtures with seven or more alleles (including both 

major and minor components) at one or more loci, the minor 

component will be deemed as un-interpretable at this time and will 

not be used for comparison purposes. 

 If the “major” profile is neither clearly homozygous with all allelic 

peaks above the stochastic threshold nor has at least one allelic peak 

attributed to the major profile above the stochastic threshold if the 

locus is heterozygous, the technical reviewer must agree with the 

determination of “major/minor” for the DNA profile. 
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 If analysts wish to make a determination of “major/minor” but the 

profile has loci where both heterozygous alleles are below stochastic 

threshold, Technical Manager approval must be obtained. 

 Determine which apparently homozygous peaks of the minor 

component are below the PST and therefore might not fully represent 

the minor component. 

 If some loci show no minor component peaks, it is possible that 

either dropout of the minor component has occurred or the major 

component is masking the minor component.  The profile as a whole 

must be considered as if the homozygous minor component alleles 

are below the PST. It must be considered that the true minor 

component may not be fully represented.  

 If the minor component alleles are all above PST, the minor 

component can be considered fully represented.  NOTE:  In OSBI 

STATS, Possible Dropout will be marked “Yes” to account for the 

possibility for shared alleles with the major component. 

o Option 2 – Mixture where the peak heights are such that a distinct major 

contributor cannot be determined and all detected alleles are above the 

peak stochastic threshold. 

 All alleles are detected and it is reasonable to assume no dropout due 

to all alleles being above the PST. 

o Option 3 – Mixture where the peak heights are such that a distinct major 

contributor cannot be determined and where some or all of the alleles are 

below the PST.   

 Indistinguishable mixtures with peaks present below stochastic 

threshold will be treated as having a potential for dropout at all loci 

for statistical purposes. 

o Option 4 –Partial indistinguishable mixtures (including minor component 

mixtures of two or more individuals) must have interpretable results at a 

minimum of six loci for interpretation.  Minor components determined to 

be single-source minor components must have interpretable results at a 

minimum of four loci for interpretation.  Partial profiles that do not meet 

these requirements may be used for exclusionary purposes only if the 

technical reviewer agrees.  Profiles with results at more loci than these limits 

may also be deemed as inconclusive based upon complexity. 

When insufficient information is present in the questioned profile to make a 

determination regarding interpretation, these profiles will be deemed not 

suitable for interpretation and/or comparison.  This determination could be 

due to the partiality of a profile or the extreme complexity of a profile. 
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5.2.5.4 Comparisons of samples that appear to be from more than one source: 

5.2.5.4.1 If possible without causing uninterpretable results (such as off-scale data, 

excessive pull-up), analysts should attempt to re-amplify or re-extract in order to obtain 

a profile with all alleles above the peak stochastic threshold.  

5.2.5.4.2 In general, when comparing a known reference sample to a questioned 

mixture profile, all allelic information from the known reference sample must be 

present in the mixture profile at all loci in order to report the comparison as an 

inclusion.  However, the results of a comparison may occasionally be deemed an 

inclusion even though some alleles are not present in the mixture profile.  In order to 

report an inclusion with some alleles not present in the mixture profile, the following 

criteria must be met: 

For a complete mixture profile, there must not be any more than one allele at a 

maximum of two loci where the alleles from the known reference sample are 

not present in the mixture. 

For partial mixture profiles with no results at one or more locus/loci, there 

must not be any more than one allele at a maximum of one locus for a profile 

with results at eight or fewer loci (and a maximum of two loci for profiles 

with results at nine or more loci) where an allele from the known reference is 

not present in the mixture. 

There must be a scientifically supported reason (degradation, inhibition) 

which explains the absence of the allele(s). 

Comparison reasoning must be stated in the analyst’s technical notes. 

The Technical Manager must approve the inclusion for comparisons to partial 

mixture profiles if there is an allele from the known reference not present in 

the mixture profile. 

 

 

 

 

 

 

 

 

 

 

 

 

Complete 

mixture 

No more than 1 allele missing at a 

maximum of 2 loci 

Partial 

Mixtures 
Results at how many 

loci? 

8 or fewer loci 

9
 to

 1
5

 lo
ci 

 

No more than 1 allele at 

maximum of 1 locus 

missing 

No more than 1 allele 

missing at maximum of 

2 loci 
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5.2.5.4.3 Statistical calculations will be handled as referenced in  

CASE_6 below.   

 

5.2.5.5 Intimate Samples - Evidence taken directly from an individual is expected to yield the 

DNA profile from this individual.   

 Any mixture DNA typing results from such a sample that is consistent with the known 

individual, may be separated from the other mixture result to facilitate identification of 

foreign alleles (according to SWGDAM Guidelines) during data interpretation.    

 A similar instance can arise when another known individual (consensual sexual 

partner) is also a contributor to the sample.  The obligate alleles in these results can 

constitute a single-source or mixture profile, depending on the sample type. 

5.2.5.6 If multiple results are obtained from an item or stain due to multiple extractions, 

amplifications, or genetic analyses, the most complete profile will be reported or it may be 

necessary to report multiple profiles. 

5.2.5.7 The questioned samples will be analyzed with all peaks being appropriately designated and 

interpreted before comparisons of any known reference samples will be made.  Sperm and 

non-sperm fractions from the same item can be used as an aid during the interpretation 

processes. 

 

5.2.6 Types of Profiles 

5.2.6.1 Single Source Profile Determination 

 See above (CASE_5.2.5.1 and CASE_5.2.5.2). 

5.2.6.2  Major/Minor Mixture Determination  

 See above (CASE_5.2.5.3). 

5.2.6.3 Indistinguishable Mixture Determination  

 See above (CASE_5.2.5.3) 

5.2.6.4 Partial Profile Determination: 

 Degradation – if a sample is degraded, higher molecular weight alleles may not 

amplify due to preferential degradation of larger alleles. 

 Locus (Allelic) Dropout – if an insufficient (or excess) quantity of human DNA 

template is used/available, there is a possibility for preferential amplification of 

certain loci/alleles over others.  The result may generate some loci/alleles not 

amplifying at all.  Inhibitors may also produce allelic dropout.  This is usually seen 

in the higher molecular weight loci (CSF1PO, D2S1338, D18S51, and FGA). 

o Some partial profiles may be insufficient for comparison (CASE_5.2.5.2 and 

CASE_5.2.5.3 Option 4 states “Partial indistinguishable mixtures 
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(including minor component mixtures of two or more individuals) must 

have interpretable results at a minimum of six loci for interpretation.   

 

Minor components determined to be single-source minor components 

must have interpretable results at a minimum of four loci for 

interpretation.  Partial profiles that do not meet these requirements may 

be used for exclusionary purposes only if the technical reviewer agrees.  

Profiles with results at more loci than these limits may also be deemed as 

inconclusive based upon complexity. 

When insufficient information is present in the questioned profile to make a 

determination regarding interpretation, these profiles will be deemed not 

suitable for interpretation and/or comparison.  This determination could be 

due to the partiality of a profile or the extreme complexity of a profile”. 

 

5.2.6.5 Inconclusive Profile Determination: 

 Some technical issues may prevent the complete interpretation of a DNA profile or 

a locus in a profile.  Examples of such situations may include: 

o Accurate allele designations not possible due to a poor quality injection, 

the allelic ladder, or the sample itself. 

o Alleles which cannot be definitively assigned to a locus. 

o Controls for the sample did not perform properly. 

 
 

 

CASE_6 DNA Statistical Analysis Guidelines (top ↑) 

“Statistical interpretation for reported inclusionary results provides weight to the inclusionary 

statement.” (SWGDAM Interpretation Guidelines for Autosomal STR Typing by Forensic DNA 

Testing Laboratories) 

• A statistical statement for all inclusionary, probative samples in order to report the weight of 

the match/non-exclusion will be included in the Criminalistics Examination Report.   

Statistical calculations reported that have drop-out indicated in OSBI STATS will include the 

following statement:   

“The statistical calculation performed for this item accounts for potential missing genetic 

information due to low level/quality of DNA present and is a conservative estimate for the 

probability of finding someone unrelated that could also be a potential donor/contributor to the 

profile obtained.” 
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Alternatively, this may be added to the statistics footnote as long as each item this applies to is 

listed in the statement. 

 Statistical calculations reported where a locus has not been included for statistics in consultation 

with the Technical Manager will use the following wording:   

A DNA mixture of at least X people was obtained from Questioned Item Description (Item Q) with 

genetic information available at N of 16 genetic locations analyzed.  Known Sample Name (Item K) 

cannot be excluded as a potential contributor at x of the locations.  The probability of selecting an 

unrelated individual at random from the population who could be a potential contributor to this 

mixture based on the same criteria that Known Sample Name (Item K) could not be excluded is at 

least 1 in X.   

6.1 Single Source Autosomal STRs 

 If a sample appears to be from a single source and two alleles are observed at a locus regardless 

of the PST or if a homozygous peak is observed above the PST, the analyst can be confident 

that the DNA profile at that locus is complete. These loci may be used for statistical 

calculations. 

 

 

 If the sample appears to be from a single source, and only one allele is detected at a locus and 

the zygosity is in question (it is at or below the peak stochastic threshold), the analyst cannot 

be confident that the DNA profile is complete at that locus. In such instances, the analyst 

must indicate that the single peak is at or below the PST by making an indication of this 

observation on the profile table (i.e. bold/italicize this allele in the table). Depending on 

analyst discretion and interpretation (to be clearly articulated in the Technical Notes of the 

case file), for these profiles the following options exist: 

1) The formula 2p-p
2 

may be used to address this situation without double-counting the 

proportion of homozygotes in the population (according to SWGDAM Interpretation 

Guidelines for Autosomal STR Typing by Forensic DNA Testing Laboratories Section 

5.2.1.3.3, approved January 2010). This calculation will be performed using an in-house 

Excel spreadsheet (OSBI STATS) with allele frequencies from the FBI’s Popstats Program 

and the STRbase website (for loci D2S1338 and D19S433).  OSBI STATS was updated 

and performance checked in June 2015 (version 1.2) to include the amended allele 

frequencies provided by the FBI. 

2) The analyst may choose to perform no statistical calculations on such loci (according to 

SWGDAM Interpretation Guidelines for Autosomal STR Typing by Forensic DNA Testing 

Laboratories Section 5.2.1.3.3, approved January 2010).  Loci in this category may still 

be useful for exclusionary purposes in this circumstance. 
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 The random match probability of a given genetic profile shall be estimated using an in-

house Excel spreadsheet (OSBI STATS) which utilizes the allele frequencies from the 

FBI's Popstats and STRbase website (for loci D2S1338 and D19S433). 

 The probability reported in forensic autosomal casework by OSBI personnel shall be the 

probability generated by OSBI STATS (truncated using three significant figures), with 

the exception of criminal paternity cases which will use PopStats. 

 

6.2 Major Components of Mixtures 

 The major component or single source calculation shall be used for the major component of a 

mixture. 

 
6.3 Minor Components of Mixtures 

The minor component or indistinguishable mixture calculation shall be used for the minor 

component of a mixture based on the information available in the minor component. 

 If any apparently homozygous allelic peaks are below the peak stochastic threshold (PST), 

the minor component may or may not be suitable for interpretation.  

Depending on analyst discretion and interpretation (to be clearly articulated in the Technical 

Notes of the case file), for these profiles the following options also exist for reporting this 

type of profile: 

1) The formula 2p – p
2 
may be used to address this situation without double-counting 

the proportion of homozygotes in the population (according to SWGDAM 

Interpretation Guidelines for Autosomal STR Typing by Forensic DNA Testing 

Laboratories Section 5.2.1.3.3, approved January 2010). This calculation will be 

performed using an in-house Excel spreadsheet (OSBI STATS) with allele 

frequencies from the FBI’s Popstats program and the STRbase website (for loci 

D2S1338 and D19S433). 

2) The analyst may choose to perform no statistical calculations on such loci 

(according to SWGDAM Interpretation Guidelines for Autosomal STR Typing by 

Forensic DNA Testing Laboratories Section 5.2.1.3.3, approved January 2010). 

Loci in this category may still be useful for exclusionary purposes in this 

circumstance. 

  If all loci have apparent homozygous peaks below the peak stochastic threshold in  

  the minor component, the following wording may be used: 

The DNA profile from Questioned Sample Description (Item Q) does not satisfy the 

laboratory’s inclusionary reporting criteria and therefore may be utilized for 

exclusionary purposes only.  Based upon the results, the Known Sample Description 

(Item K) is excluded. 
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6.4 Indistinguishable Mixtures 

To calculate the probability that a randomly selected person would be included as a contributor to 

the mixture, loci with alleles below the PST, the analyst will use the formula 2p – p
2 
to address this 

situation without double-counting the proportion of homozygotes in the population (according to 

SWGDAM Interpretation Guidelines for Autosomal STR Typing by Forensic DNA Testing  

Laboratories Section 5.2.1.3.3, approved January 2010). This calculation will be performed 

using an in-house Excel spreadsheet (OSBI STATS) with allele frequencies from the FBI’s 

Popstats program and the STRbase website (for loci D2S1338 and D19S433). 

 

6.5 Partial Profiles 

 Profiles that are partial shall be calculated using the appropriate formula (single source or 

mixture) at the loci where all alleles are deemed present above the peak stochastic threshold 

(PST) or the formula 2p – p
2  

may be used to address this situation without double-counting the 

proportion of homozygotes in the population for all loci in the questioned sample, since the 

statistic is reflective of the probability of selecting an unrelated individual at random from the 

population that would contribute this profile. 

 If an inclusionary statement is reported for a partial profile, a statistical analysis must be 

performed.  If the genetic information detected is too minimal, the profile will be deemed 

inconclusive or not suitable for interpretation at this time; however, once a profile is deemed 

“inconclusive”, no comparisons can be made in the future to that profile without additional 

analyses of the sample being performed. 

6.6 Y-STRs 

 Calculations for Y-STR profiles are based on the counting method. The website 

(www.usystrdatabase.org ) accepts the Y-STR allelic data and calculates the estimated frequency of 

the profile based on the data present in this database using the counting method. 

 Statistics will be calculated for Partial or Full Single Source Y-STR Profiles and for the 

major component of Y-STR mixtures (that satisfy interpretation criteria in CASE_5). 

 No statistical analysis shall be performed for Y-STR minor components mixtures or Y-STR 

indistinguishable mixtures (based on current SWGDAM guidelines). 

 

6.7 Family Relatedness Statistics 

 Likelihood Ratios (LR) will be used for family relatedness cases using the FBI’s Popstats Program 

(when possible). If the calculations fall outside the capabilities of the Popstats Program, a hand 

calculation may be used. The appropriate formula will be used for each locus given the 

circumstances of the case (i.e. Known Mother with Alleged Father, Unidentified Remains with 

Alleged Parents). A combined likelihood ratio (LRcumulative) will be determined by multiplying all 

the likelihood ratios calculated for each locus. 

 LR – H0 / H1, where H0 is the chance of producing a child genetically like this child from a  

http://www.usystrdatabase.org/
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mating of the mother and alleged father and H1 is the chance of producing a child genetically 

like this child from a mating of the mother with a randomly selected, unrelated man. 

 

 In the case of a mutation, the following formula will be used: 

LR = µ/Pex, where µ is the mutation frequency and Pex is the probability of exclusion. 

 
 

 Once the LR is determined, the Posterior Probability will be determined with an assumption of 

50% Prior Probability using the following formula: 

Probpost = [(0.5prior for) (LR)] / [(0.5prior for ) (LR) + (0.5prior against )] 

 
 

This probability will be reported using three significant figures 

(truncated). 
 
 

ATTACHMENT(S): 
SWGDAM Interpretation Guidelines for Autosomal STR Typing by Forensic DNA Testing Laboratories 

  SWGDAM Interpretation Guidelines for Y-Chromosome STR Testing  

OSBI STATS User Guide 

 

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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CASE_7 Report Wording  (top ↑) 
 
 

7.1 Results must be reported for all evidence tested. In the event controls fail and tests cannot be repeated, 

report wording should indicate results are inconclusive due to control failure. 

 

 

7.2 The following are recommendations for the wording of results of testing and are meant to be used as 

guidelines in reporting results. The wording may be altered or combined, as necessary, depending on 

case circumstances, analyst preference, or for clarification of results. 

NOTE: Based on ASCLD/LAB-International requirements, when “sampling” is used, wording 

must be present in the report to indicate the results apply only to the portions of the item(s) tested. 
 

 
7.3 Bloodstain Analysis—Hemastix and/or Takayama 

If visual inspection showed no blood-like staining, so no chemical testing was performed, the 

following wording is recommended: “No blood-like staining was observed on. . .” 

Use the following table to find the combination of tests performed and results obtained. Then look at 

the number indicated, and use that number to find the recommended report wording listed below. 

 

RESULTS Takayama Positive Takayama Negative 
Takayama 

Not Performed 

Hemastix Positive 2 3 4 

Hemastix Negative 2 1 1 

Hemastix 

Not Performed 
2 1 5,6 

 
 
 

(1) “No blood was detected.” or “Blood was not detected.” 

Analyst may also use wording such as: “(Number of) areas were tested on Item X for the presence 

of blood; however, no blood was detected.” This then provides the number of areas/swabs/hairs 

tested on/from an item and what the results were. This type of report wording could be applied to 

all of the examples below. 

(2) “Blood was detected.” 

(3) “Presumptive testing indicates the [possible] presence of blood; however, the [actual] presence 

of blood could not be confirmed.” 

(4) “Presumptive testing indicates the [possible] presence of blood; however, no confirmatory testing 

was performed.” 
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(5) “No blood-like staining was observed.” 

(6) “Blood-like staining was observed, however, no further testing was performed.” 
 

 
7.4 Bloodstain Analysis—RSID 

7.4.1 Positive RSID result: “Human blood was detected.” 

7.4.2 Negative RSID result: “Human blood was not detected.” 

7.4.2.1 Negative RSID result (with positive Takayama result): “Blood was detected; however, 

the blood is of non-human origin.” 

7.4.2.2 Negative RSID result (with positive Hemastix result): “Presumptive testing indicates 

the presence of blood; however, the [actual] presence of human blood could not be 

confirmed.” 

 

 

7.5 Sexual Assault Analysis 

7.5.1 Crimescope (no further analysis) 

7.5.1.1 “No staining consistent with seminal fluid was observed.” 

7.5.2 AP Spot Te st 

7.5.2.1 Positive Result (with spermatozoa negative and p30 negative results) 

“Acid phosphatase activity was detected. All other tests for seminal fluid were negative.” 

7.5.2.2 Negative Result 

“No acid phosphatase activity was detected.” 

7.5.3 Sexual Assault Analysis—p30 Detection Using Immunoassay and Microscopic Identification of 

Spermatozoa 
 

RESULTS Sperm Positive Sperm Negative 

P30 Positive  
1 

 
4 

P30 Negative 3 5 

P30 

Not Performed 
2 

 

 

(1) “p30 was detected/identified and sperm(atozoa) were observed/identified.” 

“Seminal fluid was detected/confirmed.” 

(2) “Seminal fluid was detected/confirmed.” 

“Sperm(atozoa) were observed/identified ” 

(3) “Seminal fluid was detected/confirmed .” 
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“Sperm(atozoa) were observed/identified.” 

“p30 was not detected/identified and sperm(atozoa) were identified.” 

(4) “p30 was detected/identified; however, no sperm(atozoa) were observed/identified.” 

“Seminal fluid was indicated ” 

(5) “No seminal fluid (or semen) detected/identified.” 

“p30 was not detected/identified and no sperm(atozoa) were identified.” 

 

  NOTE: A report footnote may be included clarifying p30 such as “p30 is a protein found in high  

concentration in seminal fluid; however, this protein is also found in other body fluids at lesser 

concentrations.  Therefore the detection of p30 is not confirmatory for the presence of seminal fluid 

but is only confirmatory for the presence of the protein p30.” 

 

7.6 Hair Analysis 

7.6.1 Report wording should include the number of hairs selected for further DNA analysis. 

7.6.2 Macroscopic Exclusion 

“No apparent hairs were selected for nuclear (or mitochondrial) analysis.” 

“Apparent hairs were observed; however, no apparent hair(s) were selected for further analysis.” 

7.6.3 Microscopic Exclusion 

“Non-human hairs were observed.” 

“Hairs of non-human origin were observed. 

“(Human) Hairs have insufficient material present for both nuclear and mitochondrial DNA 

analysis.” 

7.6.4 Microscopic Examination (Nuclear DNA Analysis) 

“(Human) Hairs were observed and potential cellular material appears to be present for nuclear 

DNA analysis.” 

“(Human) Hairs were observed and those hairs have an insufficient quantity of cellular material 

present for nuclear DNA analysis.” 

7.6.5 Macroscopic Examination (Mitochondrial DNA Analysis) 

7.6.5.1 This must be reported only in cases where hairs are evaluated for potential 

mitochondrial DNA analysis. 

“(Human) Hairs were observed and (are/are not) of optimum length for mitochondrial 

DNA analysis.” 

7.6.6 Macroscopic Hair Selection Wording 

“Human hairs were observed on item and were macroscopically compared to a known hair 

sample from item _(Known from  ) in an attempt to determine the most suitable hairs 

for DNA analysis for this case. The hairs from item (have /do not have) similar 

characteristics to the known hair sample from  _. This/These hair(s) will (be/not be) 

forwarded for DNA analysis. 
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7.6.7 Inconclusive Results 

If the analyst is unable to determine whether the hair is human or non-human: 

“Hairs were observed but a determination of human/non-human origin could not be made based on 

the characteristics observed.” 

7.6.8 Debris and/or Possible Fiber Collection 

“During the examination of item(s) _, debris and possible fiber(s) were observed that may 

be suitable for additional testing. No further analysis was performed at this time.”   

“Debris/Possible fiber(s) was/were collected from item(s) but was/were not analyzed at this 

time.” 

 

7.7 DNA Analysis 

7.7.1 Results and/or Conclusions for all samples where DNA analysis was attempted must be reported. 

Samples taken from the same parent stain/swab may be reported as one profile from the analysis 

that provides the most genetic information. 

7.7.2 All known reference samples shall be compared to all forensic samples. 

7.7.3 Each DNA report will contain the following elements: 

7.7.3.1 The method of analysis and the loci amplified.   

“Deoxyribonucleic Acid (DNA) was isolated from the following item(s) (or list items) and 

characterized through the Polymerase Chain Reaction (PCR) using the Short Tandem 

Repeat (STR) Identifiler
®
 Plus amplification kit (and/or male-specific Short Tandem Repeat 

(Y-STR) Yfiler
™

 amplification kit).” 

 For differential extractions, a statement will be made to inform the customer. 

“The analysis of Item X included separating the item into two fractions/portions: an 

epithelial fraction/portion and a sperm fraction/portion.” 

7.7.3.2 For any references to profiles generated outside of the OSBI, the laboratory conducting the 

 analysis will be identified. 

7.7.3.3 The type of profile identified.   

• No DNA profile was obtained. 

• A full, single source profile was obtained. 

• A partial DNA profile was obtained (single source or mixture). 

• The report wording must reflect that a partial profile was obtained either by using the 

wording “partial profile” in the results statement or listing the number of loci at which the 

profile has been identified if fewer that the number of loci amplified. 

• A mixture of DNA was obtained that was able to be separated into a major component and a 

minor component. 

• An indistinguishable mixture DNA profile was obtained. 

7.7.3.4 A statement of inclusion, exclusion, or inconclusive. 
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Inclusionary Statements – The reporting of a positive association between a questioned 

profile and a reference profile.  There are two types of inclusionary statements: 

 Match Statement – applies to single source profiles or profiles deduced to single 

genotypes at all loci and should indicate to whom the questioned profile matches. 

 Non-Exclusion Statement – applies to mixtures where profiles cannot be deduced 

to single genotypes at all loci (i.e. major components) and should indicate who 

cannot be excluded as a possible contributor.  This statement also applies to single 

source profiles which exhibit possible incomplete genotypes at any locus. 

Exclusionary Statements – The reporting that no positive association exists between a 

questioned profile and a reference profile.  There are two types of exclusion statements: 

 Does Not Match Statement – applies to single source profiles or profiles deduced 

to single genotypes at all loci (i.e. major components) and should indicate to whom 

the profile does not match. 

 Is Excluded Statement – applies to mixtures where profiles cannot be deduced to 

single genotypes at all interpretable loci and should indicate who is excluded as a 

possible contributor.  This statement also applies to single source profiles which 

exhibit possible incomplete genotypes at any locus. 

Not Suitable for Interpretation / Inconclusive Statements – Pertains to comparisons 

where there is insufficient information in a questioned profile to exclude an individual, but 

also insufficient information to conduct a statistical evaluation.  In such instances, the 

following statement will be used: 

Based on the genetic information available and the possibility of other genetic information 

being present that may be undetected by this testing procedure, no conclusions can be made 

with regards to the comparison of Known Sample Name (Item K) to Item Q.  Known Sample 

Name (Item K) can neither be included nor excluded as a contributor to Item Q. 

7.7.3.5 Any additional applicable information about the evidence. 

7.7.3.6 Any request to the submitting or requesting agency regarding additional evidence or information 

 needed. 

     

7.7.4   Inclusion, Exclusion, and Not Suitable / Inconclusive Statements - The examples given of 

inclusion, exclusion, no interpretive conclusions, and inconclusive report wording are categorized 

under the situation which most commonly warrants them.  Although the intent of providing the 

report wording in this section is to standardize report wording, the conclusion statements below are 

intended as a general guideline and can be modified as needed based on case circumstances.  These 

guidelines are not an exhaustive list of all scenarios.  Final discretion regarding interpretation is left 

to the analyst, in consultation with the Technical Manager if needed. 
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7.7.5 All DNA inclusions must contain a statistical statement, excluding intimate samples.  Statistics are 

not required for exclusionary conclusions, inconclusive/un-interpretable results or comparisons 

between multiple questioned samples with no comparison to a known reference sample. The 

OSBI Forensic Biology Units shall report out the most conservative statistic from the three most 

common ethnic/population groups in Oklahoma: Caucasian, African American, and Southwest 

Hispanics. The statistical information shall be added as the final statement of the inclusion 

wording. The number reported shall be no more than three significant figures (truncated). 

7.7.5.1 The statistical statement wording has been included in the following statements for 

clarity; however, this wording is not necessary for exclusionary statements. 

7.7.5.2 If statistics are not reported on an intimate sample, the following statement must be added 

to the report wording for that item:   

 Due to the intimate nature of the sample, Known Sample Name (Item K) is presumed to 

   be the source of this DNA profile. 

 

 

7.7.6 Results/Conclusions for Forensic Single Source Samples 

Single Source (Full Profile): 

 The DNA profile [from the Questioned Sample Description (Item Q)] matches the DNA 

profile from Known Sample Name (Item K). The probability of selecting an unrelated 

individual at random from the population having this DNA profile is at least 1 in X. 

 

 The DNA profile [from Questioned Item Description (Item Q)] does not match Known 

Sample Name (Item K); he/she is excluded as a potential donor. 

 

Partial Single-Source Profile: 

Partial single source profiles must have a result at a minimum of four loci for interpretation.  A 

partial single source DNA profile where all alleles are accounted for by the known reference 

sample, but up to one allele per locus present in the known standard do/does not appear in the 

questioned sample for scientifically supported reasons:   

 

When all the alleles from the known reference sample are represented in the questioned sample at 

all loci where results are obtained: 

 A partial DNA profile was obtained [from Questioned Item Description (Item Q)] 

[with genetic information available at X of 16 locations analyzed].  Known Sample 

Name (Item K) cannot be excluded as a potential donor.  The probability of  

selecting an unrelated individual at random from the population having this 

partial DNA profile is at least 1 in X. 

 The DNA profile from Known Sample Name (Item K) is consistent with the partial 

DNA profile obtained [at X of 16 loci] from Questioned Item Description (Item Q).  
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The probability of selecting an unrelated individual at random from the population 

having this DNA profile is at least 1 in X. 

 Known Sample Name (Item K) is excluded as a potential donor. 

 

When there are alleles from the known reference sample not present in the questioned sample at 

loci where results were obtained: 

 Known Sample Name (Item K) cannot be excluded as a possible source of the 

partial DNA profile obtained (at number of loci) from Questioned Item Description 

(Item Q).  The probability of selecting an unrelated individual at random from the 

population having this DNA profile is at least 1 in X. 

 

Partial Profile Insufficient for Comparison: 

 A partial DNA profile with very limited genetic information was obtained [from 

Questioned Item Description (Item Q)].  It is not suitable for interpretation and no 

conclusions can be made at this time. 

 

If many of the alleles are missing where an analyst is not confident in the match or both alleles in a 

locus from the known are missing from the questioned sample:  

 No conclusions can be made regarding comparisons of Questioned Sample 

Description (Item Q) to Known Sample Name (Item K) due to genetic information 

being undetected, and the possibility of other genetic information being present 

that may be undetected by this testing procedure.  This profile does not contain 

enough genetic information to either exclude or imply any positive association 

with Known Sample Name (Item K). 

 

Full Single Source But Known Exhibits Partial Profile 

If the known sample exhibits a partial profile (degraded reference sample) (at number of loci), the 

wording “is consistent with” will be used instead of “match” when any inclusionary statements are 

made regarding a questioned sample and the partial known sample.  Statistics for the comparison 

will include only those alleles in the questioned sample at the loci corresponding to those that have 

results in the known profile in order to not overstate the strength of this inclusion since the statistic 

is provided in order to give a weight to the match or inclusion.  

 The DNA profile obtained is consistent with the partial DNA profile obtained from 

Known Sample Name (Item K) (at X genetic locations yielding results).  The 

probability of selecting an unrelated individual at random from the population 

having this DNA profile is at least 1 in X.   

 The DNA profile does not match (the partial DNA profile obtained from) Known 

Sample Name (Item K); he/she is excluded as a potential donor. 
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7.7.7 Results/Conclusions for Forensic Multi-Person Mixtures: 
 

Differential Extractions – Reporting each Fraction 

Each fraction from differential extractions will be reported as indicated below, depending on the 

results obtained from the fraction. 

Major/Minor Mixture (no dropout, single source minor): 

The DNA profile obtained [from Questioned Sample Description (Item Q)] is a mixture that can be 

separated into a major and minor component.  

The major component matches the DNA profile obtained for Known Sample Name (Item K).  The 

probability of selecting an unrelated individual at random from the population having this DNA 

profile is at least 1 in X. 

 

The DNA profile from the major component does not match Known Sample Name (Item K); 

he/she is excluded as a potential donor. 

 

Known Sample Name (Item K) cannot be excluded as a potential contributor to the minor 

component.  The probability of selecting an unrelated individual at random from the population 

who could be a potential contributor to the minor component is at least 1 in X. 

 

Known Same Name (Item K) is excluded as a potential contributor to the minor component.  

 

Major/Minor Mixture (dropout indicated): 

  The DNA profile obtained [from Questioned Sample Description (Item Q)] is a mixture that can be  

separated into a major and minor component. 

 

The DNA profile from the major component matches Known Sample Name (Item K).  The 

probability of selecting an unrelated individual at random from the population having this DNA 

profile is at least 1 in X.   

The DNA profile from the major component does not match Known Sample Name (Item K); he/she is 

excluded as a potential donor. 

 

Known Sample Name (Item K) cannot be excluded as a potential contributor to the minor 

component.  The probability of selecting an unrelated individual at random from the population who 

could be a potential contributor to the minor component is at least 1 in X.   

Known Sample Name (Item K) is excluded as a potential contributor to the minor component. 
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Major/Minor Mixture (Minor >1 person / Indistinguishable Mixture:  

The DNA profile obtained [from Questioned Sample Description (Item Q)] is a mixture that can be 

separated into a major and minor component. 

The DNA profile from the major component matches Known Sample Name (Item K).  The 

probability of selecting an unrelated individual at random from the population having this DNA 

profile is at least 1 in X.   

The DNA profile from the major component does not match Known Sample Name (Item K); he/she is 

excluded as a potential donor. 

 

The minor component appears to be a (partial) mixture (of at least X individuals).  Known Sample 

Name (Item K) cannot be excluded as a potential contributor.  The probability of selecting an 

unrelated individual at random from the population who could be a contributor to this minor 

component is at least 1 in X. 

Known Sample Name (Item K) is excluded as a potential contributor to the minor component. 

 

Major/Minor Mixture (Minor Insufficient for Comparison): 

The DNA profile obtained [from Questioned Sample Description (Item Q)] is a mixture that can be 

separated into a major and minor component. 

The DNA profile from the major component matches Known Sample Name (Item K).  The 

probability of selecting an unrelated individual at random from the population having this DNA 

profile is at least 1 in X.   

The DNA profile from the major component does not match Known Sample Name (Item K); he/she is 

excluded as a potential donor. 

 

The minor component of this mixture contains limited genetic information and is insufficient for 

comparison. 

 
Indistinguishable Mixtures 

 
  Indistinguishable Mixture (No Dropout Indicated): 

A DNA mixture [of at least X individuals] was obtained [from Questioned Sample Description (Item 

Q)].  Known Sample Name (Item K) cannot be excluded as a potential contributor.  The probability 

of selecting an unrelated individual at random from the population that could be a contributor to 

this mixture is at least 1 in X. 

Known Sample Name (Item K) is excluded as a potential contributor. 
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Indistinguishable Mixture (Dropout Indicated): 

A partial DNA mixture [of at least X individuals] was obtained [from Questioned Item Description 

(Item Q)].  Known Sample Name (Item K) cannot be excluded as a contributor.  The probability of 

selecting an unrelated individual at random from the population who could be a contributor to this 

mixture is at least 1 in X.   

Known Sample Name (Item K) is excluded as a contributor to this mixture. 

 

Partial Indistinguishable Mixture (Dropout Indicated): 

A partial DNA mixture [of at least X individuals] was obtained [from Questioned Item Description 

(Item Q)] with genetic information available at X of 16 locations analyzed.  Known Sample Name 

(Item K) cannot be excluded as a contributor.  The probability of selecting an unrelated individual 

at random from the population who could be a contributor to this mixture is at least 1 in X.   

Known Sample Name (Item K) is excluded as a contributor to this mixture. 

 

Indistinguishable Mixtures with 7 or More Alleles at a Locus: 

If a profile is not interpreted due to the complexity (greater than 7 alleles at a locus): 

A DNA mixture was obtained [from Questioned Item Description (Item Q)].  Due to the 

complexity of the mixture obtained, it is not suitable for interpretations and no 

conclusions can be made at this time.  (Optional additional wording:  Known Sample 

Name (Item K) can neither be included nor excluded as a contributor to Item Q). 

 

NOTE: While every effort should be made to reliably draw conclusions from mixture 

samples with no more than seven alleles at a locus, some mixtures may not lend themselves to 

interpretation using the above outlined procedures. Alternatively, such mixtures may yield 

typing information only for exclusionary purposes only. In these instances, report wording 

may be as follows: 

The DNA profile from Questioned Sample Description (Item Q) indicates a mixture. The 

DNA profile obtained from Item Q does not satisfy the laboratory’s inclusionary 

reporting criteria and therefore may be used for exclusionary purposes. Based on the 

results, the Known Sample Name (Item K) is excluded as a potential contributor to the 

mixture. 

 

  Inconclusive Partial Mixture: 

  An inconclusive partial DNA mixture [of at least X individuals] was obtained [from Questioned Item  

Description (Item Q)] with genetic information at only X of 16 locations analyzed [list loci if 

desired].  There is not enough genetic information to either exclude or imply any positive association 

with Known Sample Name (Item K). 
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  Relatedness (Father, Mother, and Child/Children): 

 A DNA mixture (of at least X individuals) was obtained.  Known Sample Name (Item K) cannot be  

excluded as a potential contributor.  The probability of selecting an unrelated individual at random 

from the population who could be a potential contributor to this mixture is at least 1 in X.  However, 

given that Biological Father Sample Name (Item F) and Biological Mother Sample Name (Item M)  

are the biological parents of Child/Children Known Sample Name(s) (Item C) and the subsequent 

family relatedness between these individuals (i.e. sharing of genetic information known to occur 

between family members), no further interpretive conclusions can be made regarding the source of 

the Questioned Description Item (Item Q) at this time. 

 
 

7.7.8 Results/Conclusions for Profiles with No Known Samples 

A (partial/full) (profile/mixture) was developed from Questioned Sample Description (Item Q) [at 

number of loci]. Please submit known samples for comparison purposes. 

 

 

7.7.9 Results/Conclusions for Paternity Cases 

Inclusion: 

Alleged Father Name (Item AF) cannot be excluded with a (Probpost ) probability as the biological 

father of the Child Name (Item C), given Mother Name (Item M) is the biological mother of the 

child.  

Exclusion: 

Alleged Father Name (Item AF) is excluded as a biological parent of the Child Name (Item C), 

given Mother Name (Item M) is the biological mother of the child. 

 
NOTE: If all paternal obligate alleles are not present, but could be accounted for by mutation, 

etc., recommend that the Agency contact an appropriate outside parentage laboratory for further 

analyses. 

 

 

7.7.10 Results/Conclusions for Profiles Matching Staff 

Single Source: An identified profile (profile consistent with OSBI personnel) was obtained from 

Questioned Sample Description (Item Q) and the data were determined to be unreportable. 

Mixture: DNA from more than one individual was obtained from Questioned Sample Description 

(Item Q). An identified profile was obtained in this sample and the data were determined to be 

unreportable. No further conclusions can be made regarding the DNA profile from this item. 
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7.7.11 Results/Conclusions for Samples with Associated Controls that were Compromised 

The results obtained from the Questioned Sample Description (Item Q) could not be interpreted 

due to technical limitations. An insufficient quantity of the item is available for retesting (if 

applicable). 

 

 

7.7.12 Results/Conclusions for Insufficient Profile (doesn’t meet OSBI reporting requirements) 

The DNA profile obtained from Questioned Sample Description (Item Q) was insufficient for 

comparison. 

 

 

7.7.13 Results/Conclusions for No DNA Profile Obtained 

No DNA profile was obtained from Questioned Sample Description (Item Q). 

 

7.7.14 Results/Conclusions for Extracted DNA Not Amplified 

DNA was isolated from Questioned /Known Sample Description (Item Q/K). No further analysis 

was performed at this time. 

 

Inconclusive (i.e. technical issues, allele resolution issues, associated controls affected, deemed not 

suitable for interpretation / inconclusive by analyst during interpretation even though it meets 

reporting requirements – reason articulated in case record) 

 An inconclusive DNA profile (or profile not suitable for interpretation) was obtained 

from Questioned Sample Description (Item Q) (at the A, B, C, and D loci).   

 

Miscellaneous Statements 

Questioned Sample Description (Item Q) was not profiled [at this time]. 

Questioned Sample Description (Item Q) was not analyzed [at this time]. 

Evidence Matching Staff: 

If the controls were compromised and the testing of the Item cannot be reported:   

The results obtained from Questioned Sample Description (Item Q) could not be interpreted 

due to technical limitations. 

For DNA mixtures where all of the alleles in the mixture are not accounted for by the known 

reference samples provided: 

The DNA profiles of Known Sample Name(s) (Item(s) K) do not account for all of the genetic 

information obtained from this DNA mixture. 

  

7.7.15 Results/Conclusions for Y-STR Analysis 

7.7.15.1 Partial and Full Single Source Profiles 

The (partial) Y-STR DNA profile obtained from Questioned Sample Description (Item 

Q) matches/is consistent with the Y-STR DNA profile obtained from Known Sample Name 
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(Item K). Therefore, Known Sample Name (Item K) (and all his paternal male relatives 

for inclusions) are included as a potential donor (or source) of the Questioned Sample 

Description (Item Q). Using a published Y-STR DNA population database, this Y-STR 

profile has been observed in X of X total individuals within the United States Y-STR 

Database. 

 

The (partial) Y-STR DNA profile obtained from Questioned Sample Description (Item 

Q) does not match with the Y-STR DNA profile obtained from Known Sample Name 

(Item K). Therefore, Known Sample Name (Item K) (and all his paternal male 

relatives for inclusions) are excluded as a potential donor (or source) of the 

Questioned Sample Description (Item Q). 

 

7.7.15.2 Y-STR Major Component Mixture Profiles 

The (partial) Y-STR DNA profile from Questioned Sample Description (Item Q) appears to 

be a mixture. This mixture can be separated into a major component and a minor 

component.  

The (partial) Y-STR DNA profile obtained from the major component of Questioned 

Sample Description (Item Q) matches/is consistent with the Y-STR DNA profile obtained 

from Known Sample Name (Item K). Therefore, Known Sample Name (Item K) (and all 

his paternal male relatives for inclusions) are included as a potential donor (or source) of 

the major component of the Questioned Sample Description (Item Q). Using a published 

Y-STR DNA population database, this Y-STR profile has been observed in X of X total 

individuals within the United States Y-STR Database. 

The (partial) Y-STR DNA profile obtained from the major component of Questioned 

Sample Description (Item Q) does not match the Y-STR DNA profile obtained from 

Known Sample Name (Item K).  Therefore, Known Sample Name (Item K) (and all his 

paternal male relatives for inclusions) are excluded as a potential donor (or source) of 

the major component of the Questioned Sample Description (Item Q). 

 

7.7.15.3 Y-STR Indistinguishable Mixtures and Minor Component Profiles 

At this time no inclusions will be made for Y-STR minor components or Y-STR 

indistinguishable mixtures. If a Y-STR minor component or Y-STR indistinguishable 

mixture profile is obtained, and a known profile cannot be excluded the following 

language should be used:  

A(n) (indistinguishable mixture/minor component) Y-STR profile was obtained from 

Questioned Sample Description (Item Q). 
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No interpretive conclusions for (this sample/ the minor component of this sample) were 

made at this time.  

The Y-STR DNA profile from Questioned Sample Description (Item Q) appears to be a 

mixture. The source of Known Sample Name (Item K) is excluded as a potential 

contributor to this mixture. 

 

7.7.15.4 Partial or Incomplete Results for Y-STR profiles: 

The partial Y-STR DNA profile obtained from item is insufficient for comparison. Due 

to the partial nature of the Y-STR DNA profile obtained from Questioned Sample 

Description (Item Q), Known Sample Name (Item K) can be neither included nor 

excluded from the mixture Y-STR profile obtained from Questioned Sample Description 

(Item Q). 

 

 

7.7.16 Disposition Statement 

All evidence (list specific Item(s)) will be retained at the OSBI Forensic Science Center/Northeast 

Regional Laboratory. 

 

All evidence (list Items) will be returned to the requesting agency and should be retained. 

 

7.7.17 CODIS Statement 

The following (or similar) wording will be added to each DNA report indicating whether 

any/which profiles were forwarded for entry into the CODIS database: 

For cases where there are profiles identified that are eligible for entry: 

(The) DNA profile(s) from items (list item numbers) have been entered into the CODIS 

database.  

For cases where no profiles are identified that are eligible for entry: 

No DNA profiles were identified which were eligible for entry into the CODIS database. 
 

 
7.7.18 Report Footnotes 

 Each report will contain a footnote indicating: 

This report contains the conclusions, opinions, and interpretations of the analyst whose 

signature appears on the report. 

 

If statistics are used in a report, the following footnotes will also be included, as applicable: 

 Y-STR: 

Statistics calculated using US Y-STR database. (http://www.usystrdatabse.org and version, if 

available). 

 STR (non-parentage): 

Statistics were calculated using the OSBI statistics program: “OSBI STATS, Version X,” 

which calculates statistics for the population groups: Caucasian, African American, and 

http://www.usystrdatabse.org/
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Southwest Hispanic using allele frequencies from the Federal Bureau of Investigation (FBI) 

2015 amended Popstats program and the Short Tandem Repeat DNA Internet Database 

(STRbase). 

 

Statistical calculations reported that have drop-out indicated in OSBI STATS will include the 

following statement:   

The statistical calculation performed for this item accounts for potential missing genetic 

information due to low level/quality of DNA present and is a conservative estimate for the 

probability of finding an unrelated individual at random from the population that could also 

be a potential donor/contributor to the profile obtained. 

 

 STR (parentage): 

Statistics were calculated using the Federal Bureau of Investigation (FBI) Popstats program. 

This program calculates statistics for the Caucasian, African American, and Southwest 

Hispanic population groups. 

 

 
ATTACHMENT(S): 
SWGDAM Interpretation Guidelines for Autosomal STR Typing by Forensic DNA Testing Laboratories   

SWGDAM Interpretation Guidelines for Y-Chromosome STR Testing  

Guide for Determining What is Allowable in the Forensic Index at NDIS 

 

 
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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CASE_8 Retention of Samples (top ↑) 
 
 

8.1 Serology Samples 

BLOOD TESTING work products 

Hemastix Not Applicable 

Takayama Slides generated while performing the Takayama test are to be disposed 

of after analysis of the sample is completed. 

Human Blood Testing Cuttings generated while performing the RSID-Blood test are to be 

disposed of after analysis of the sample is completed. 
 

 
SEMINAL FLUID TESTING work products 

AP Spot Test Cuttings generated while performing the AP Spot test are to be disposed 

of after analysis of the sample is completed. 

p30 Detection Cuttings generated while performing the p30 test are to be disposed of 

after analysis of the sample is completed. 

Microscopic ID of Sperm Cuttings generated while performing the sperm cell search test are to be 

disposed of after analysis is complete. The slide prepared from these 

samples will be handled as outlined below: 

 

 
POSITIVE RESULT: Slides with a positive result may either be 

retained with other retained items of evidence in the case at the 

respective OSBI Laboratory or may be returned to the requesting 

agency with an indication that the agency is required to retain this/these 

positive biological sample(s) in accordance with Title 22 § 1372 (i.e. by 

placing a sticker with this indication on the outer packaging). 

 
 

 
 
 
 

8.2 DNA Samples 

NEGATIVE RESULT: Slides with a negative result may be disposed of 

after the review of the case is complete or they may be returned to the 

requesting agency with the other negative items in the case. 

 Samples will be handled according to QP 6.1 – Evidence Handling, QP 6.2 – Evidence Handling 

for Non-Casework Purposes, QP 6.3 – Evidence Storage and Maintenance, QP 6.4 – Evidence 

Refrigerator and Freezer Maintenance. 

 Cuttings, extracted DNA, and corresponding controls, at a minimum, shall be retained by the 
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OSBI if the sample was consumed and extract remains, or additional analysis may be necessary 

(for example, Y-STR analysis). In addition, if case circumstances warrant, the cuttings, extracts, 

and controls may be retained even if they do not fall under the above conditions. These retained 

samples should be stored frozen in a heat-sealed, clear plastic bag. 

 Amplified DNA products and Genetic Analyzer samples shall not be retained. After the technical 

review has been performed and the review form signed, all amplified DNA and genetic analyzer 

plates must be disposed of in a biohazard container. 

 

 

8.3 Documentation Requirements 

 The case notes should clearly describe what evidence was retained. 

 The case notes should clearly describe what cuttings, extracts, and dilutions were prepared and 

whether the samples were retained. 

 

 
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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QC_1 CLEANING AND DECONTAMINAT ION  (top ↑) 

 
 

1.1 General Decontamination 
 

 

1.1.1 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 

1.1.2 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. 

1.1.3 Floors 

 Use an approximate 1:10 bleach solution for decontamination of floors (as necessary). 

1.1.4 Work Surfaces 

 Each separate biological sample shall be handled on a clean sheet of paper or benchkote-like 

material to minimize the potential for work surface contamination. 

 Work surfaces shall be cleaned with an approximate 1:10 bleach solution both before and 

after use. 

1.1.5 General Laboratory Glassware and Plasticware 

 Glassware and plastic containers can be cleaned with detergent and completely rinsed with tap 

water, and then distilled water by hand immediately after use. 

 An automatic dishwasher may be used instead of hand washing. If a dishwasher is used, 

glassware must be rinsed with distilled water either after washing or before use. 

1.1.6 Glassware and Plasticware Used to Handle Biohazards 

 Clean and sterilize any item used to handle biological samples following such a procedure. 

 Rinse item with approximate 1:10 bleach solution or a cleaner labeled as tuberculocidal and 

then wash as above with detergent. 

 In addition to above, ultraviolet light exposure for ~15-30 minutes can be used for 

decontamination. 

 In addition to above, steam and/or heat sterilization in an autoclave can be used for items that 
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will not melt. 

1.1.7 Solutions, utensils, and tubes necessary for DNA analysis 

 Should be sterilized by exposure to UV light for a minimum of 15 minutes in a UV 

crosslinker prior to use. 

 

1.2 Solutions and Supplies Requiring Sterilization 

1.2.1 Autoclaving 

 Autoclaving of solutions, if required, should be performed at the time of preparation. 

 Steam autoclaving of solutions should be performed at ~120°C for ~20 minutes following the 

instructions from the autoclave operations manual. 

 Use autoclave indicator tape on the containers. 

 After autoclaving is complete, check the indicator tape to make sure sterilization has taken 

place. If tape has not turned black, repeat procedure. 

1.2.2 Ultraviolet (UV) Crosslinker 

 If crosslinking is required, items will be exposed to UV light (short wave: 254 nm) following 

instructions within the crosslinker operations manual for minimum of 15 minutes. 

 

1.3 Decontamination Following a Contamination Event 

Following any contamination event, the OSBI Forensic Biology Units should perform a standardized 

decontamination procedure after the remediation method has been determined. The following may be 

utilized. 

 Discard facemask and obtain a new facemask. 

 Remove laboratory coat from the laboratory and have it cleaned or obtain a new disposable lab coat. 

-4 

 Dispose of aliquots of reagents such as TE 

tested and shown to be contaminated. 

, extraction reagents, and any kit reagents that have been 

 Decontaminate (with 1:10 bleach) all supplies (pipettors, racks, de-cappers, etc.) and equipment 

(centrifuges, hoods, etc.) used throughout 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): 
FBU Policy Manual QC_DecontamLog 
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REFERENCE(S): 
FBI’s Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories  

FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 
 
 
 

QC_2 pH Meter (top ↑) 

 

2.1 Individual Steps of the Procedure 

2.1.1 Monthly Maintenance Requirements 

 Wipe any salt deposits off electrode. 

 Add filling solution to electrode, if necessary. 

 Document maintenance on pH Meter Maintenance and Calibration Log (QC_pHMeter). 

2.1.2 As Needed Maintenance 

Clean electrode. Recommended Cleaning Procedures include one of the following: 

 soak electrode in 0.1 M HC1 or 0.1 M Nitric Acid for one-half hour 

 soak electrode in 1:10 dilution of household laundry bleach or in a 0.1-0.5% liquid detergent 

solution in hot water with vigorous stirring for 15 minutes 

 procedure detailed in the operator’s manual for that electrode 

 Change electrode storage solution 

After cleaning, drain and refill the reference chamber and soak the electrode in storage solution for 

at least 1 hour. 

2.1.3 Calibration 

Calibrate the pH meter on the day of use prior to testing samples. 

 Select two (2) standardized reference buffer solutions that bracket the expected pH of the 

sample to be tested. 

 Follow the manufacturer’s instructions as listed in the operator’s manual. 

 If the slope falls within the specifications as listed in the operation’s manual, measurement of 

samples may proceed. Slope may not be available on all pH meters; therefore, this 

measurement may not be applicable. 

Document calibration on pH Meter Maintenance and Calibration Log (QC_pHMeter). 

2.1.4 Measurement 

 Rinse electrode with distilled water and wipe away excess with a tissue. 

 Place the electrode in the sample. Gently swirl sample if needed. 

 When display is stable, record pH. 

2.2 pH Meter Performance 

 The slope must fit within the recommended range as indicated by the user’s manual. 

 If the slope falls outside the range specified by the manual, make sure the discrepancy is not due to a 
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problem with the electrode. 

 If the problem is not due to the electrode but due to the pH meter itself, it should be taken out of 

service and the manufacturer contacted for repair. 

 If the problem is due to the electrode, the electrode should be replaced, and the faulty electrode 

properly disposed of. 

 

 
ATTACHMENT(S): 
FBU Policy Manual QC_pHMeter 

 

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

FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 
 
 
 
 

QC_3 Water Purification Systems (top ↑) 

 

3.1 Individual Steps of the Procedure 
 

 

3.1.1 Maintenance—Final Filter Replacement 

The final filter must be replaced when the SynergyPak is replaced or if the product water flow rate 

drops. 

3.1.2 Maintenance—Flow Calibration 

Flow calibration must be performed when the final filter is replaced or as needed. 

3.1.3 Maintenance—SynergyPak Replacement 

The SynergyPak should be replaced when the Pack Alarm display or System Resistivity Display is 

blinking. 

3.1.4 Maintenance—UV Lamp Replacement and UV Timer Reset 

UV Lamp should be replaced and the UV Timer should be reset when the UV Lamp Alarm is 

blinking. 

3.1.5 Maintenance—Screen Filter Cleaning 

Screen filter cleaning should be performed two (2) times a year or as necessary. 

3.1.6 Document maintenance on the Water Purification System Maintenance Log (QC_H2O). 
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3.2 Water Purification System Performance 

 The expected resistivity should read 18.2 MΩ cm @ 25oC. 

 If this reading is not between 10 and 18.2, recirculate the water in the system 

 If this does not alleviate the problem, then the SynergyPak should be replaced. 
 

 
ATTACHMENT(S): 
FBU Policy Manual QC_H2O 

 

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

FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 
 

 
 
 
 
 
 

QC_4 Refrigerators and Freezers (top ↑) 

 

4.1 Individual Steps of the Procedure 

 At least once a week, temperatures shall be recorded on the Temperature Log (QC_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. 

 

 

4.2 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 and 

placed “out of service” until function is restored. 

 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. 
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ATTACHMENT(S): 
FBU Policy Manual QC_Temp 

 

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

FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 

OSBI CSD Quality Manual QP 8.1 – Storage of Reagents and Chemicals   
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QC_5 Centrifuges (top ↑) 

 
5.1 Cleaning 

 Use neutral cleaning agents to clean the centrifuge housing, rotor chamber, and rotor accessories. 

 Ensure that all parts are dried thoroughly by hand before use. 
 

 
5.2 Performance Check - At a minimum, the OSBI Forensic Biology Units shall perform an annual 

performance check for each centrifuge consisting of both a RPM calibration and Timer calibration. 

If the performance check is not completed within the anniversary month of the last check, the centrifuge 

shall be removed from service until a performance check is successfully completed.  Performance checks 

are required for only those centrifuges used where the RPM and time measurements are required in case 

work; performance checks are not required for centrifuges designated as “QUICK SPIN ONLY”. 

 

 

5.2.1 RPM Calibration 

 The speed (RPM) as measured by a tachometer using a strobe light. 

 Ensure that there is a reflective surface on the rotor of the centrifuge to be checked which 

shall register when the tachometer is activated. 

 Turn on the centrifuge and allow the centrifuge to come to maximum rotation. 

 Follow the operations manual for the tachometer to begin the calibration of the centrifuge. 

 Document RPM calibration results on the Centrifuge Calibration Log (QC_Cent). 

5.2.2 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 Centrifuge Calibration Log (QC_Cent). 
 

 
5.3 Centrifuge Performance 

5.3.1 RPM 

 RPM must fall within the desired range (10,000 rpm ≤ x ≤ 15,000 rpm for microcentrifuges). 

 Moderate changes in RPM may be an indication that preventive maintenance or repair is 

necessary 

 If the centrifuge RPM falls outside of the minimum and maximum as set by this protocol, the 

microcentrifuge should be taken out of service and the authorized service representative for 

that model should be contacted for service. 



FBU Quality Control Procedures 
 

Forensic Biology Unit Policy Manual  Page 123 of 145  Rev. 5 Effective: November 1, 2015 
 

 

 

5.3.2 Timer 

 If the timer varies more than 30 seconds in five minutes, the variation should be documented 

and a correction factor should be placed with the centrifuge or an external timer used. 

ATTACHMENT(S): 
FBU Policy Manual QC_Cent 

 

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

FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 
 
 
 
 

QC_6 NIST Certified Equipment (top ↑) 

 

6.1 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 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 

mailto:calibrations@nist.gov
mailto:calibrations@nist.gov
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QC_7 Thermometers  (top ↑) 
 
 

7.1 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. 

 

 

7.2 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_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. 

 

 

7.3 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): 
FBU Policy Manual QC_Therm 

 

REFERENCE(S): 
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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QC_8 Balances (top ↑) 

 

8.1 Routine Maintenance 

 To keep the balances operating properly, the housing, chamber and pan should be kept clean and free 

from foreign material. 

 If necessary, a cloth dampened with a mild detergent may be used. 
 

 
8.2 Performance Check 

 Balances shall be subjected to a performance check annually. 

 If the performance check is not completed within the anniversary month of the last check, the 

balance shall be removed from casework until a performance check is successfully completed. 

 Performance checks will be performed by an outside vendor and this check will be documented 

using QC_EquipMain. 

 

 

8.3 Balance Performance 

 If any balance fails to perform within the accepted range, troubleshooting procedures provided in 

that individual model’s instructions and operations manual should be followed. 

 If problems persist that cannot be corrected in the laboratory, the balance shall be serviced by an 

authorized service center. 

 Certification from the external vendor shall serve as the documentation for the successful completion 

of the performance check. 

 

 
ATTACHMENT(S): 
FBU Policy Manual QC_EquipMain 

 

REFERENCE(S): 
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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QC_9 Thermal Cycler Temperature Verification Systems (TVS) (top ↑) 

 

9.1 Performance Check 

 The OSBI Forensic Biology Units shall perform an annual performance check consisting of obtaining 

an external vendor certification for each TVS used to complete the performance checks for the 

thermal cyclers. 

 If the performance check is not completed within the anniversary month of the last check, the TVS 

shall be removed from service until a performance check is successfully completed. 

 

 

9.2 TVS Performance Check Documentation 

 Certification from the external vendor shall serve as the documentation for the successful completion 

of the performance check. 

 

 
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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QC_10 7500 Real-Time PCR Systems  (top ↑) 

 
10.1 Maintenance Schedule 

10.1.1 Monthly 

 Perform the instrument function test 

 Record lamp hours 

 Perform a background calibration 

10.1.2 Every 6 months 

 Perform an ROI calibration 

 Perform an optical calibration 

 Perform a Pure Dye Spectra calibration 

10.1.3 As Needed 

 Restart the computer 

 Defragment the computer hard drive 

 Clean the sample wells 

 Replace the instrument fuses 

 Replace the halogen lamp (~2000 hours) 

 Note: After replacing the halogen lamp, the following calibrations must be performed in this 

order: ROI ► Background► Optical► Pure Dye► Instrument Verification 

 

 

10.1.4 Documentation of Scheduled Maintenance 

 Record all performed tasks on the 7500 Real-Time PCR Instrument Maintenance and 

Calibration Log (QC_7500). 

 

 

10.2 Performance Check 

 A performance check will be completed annually on the 7500 Real-Time PCR Instrument. 

 If the performance check is not completed within the anniversary month of the last check, the 7500 

Real-Time PCR Instrument shall be removed from casework until a performance check is 

successfully completed. 

 The annual preventative maintenance (PM) performed by the vendor will serve as the annual 

performance check. 
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10.3 Performance Check following Repair, Service, or Calibration 

 Certification from the external vendor shall serve as the documentation for the successful completion 

of the performance check following repair, service, or calibration. 

 

 
ATTACHMENT(S): 
FBU Policy Manual QC_7500 

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

FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 
 
 
 
 

QC_11 9700 Thermal Cyclers (top ↑) 

 

11.1 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. 

 

 

11.2 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. 

 

 

11.3 9700 Thermal Cycler Instrument Performance 

11.3.1 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_0.5 or QC_9700_0.2 as needed. 
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11.3.2 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 deemed 

acceptable. 

 Record results on QC_9700_0.5 or QC_9700_0.2 as needed. 

11.3.3 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): 
FBU Policy Manual QC_9700_0.2 FBU 

Policy Manual QC_9700_0.5 

 

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

FBI’s Quality Assurance Standards (QAS) for DNA Databasing Laboratories 
 
 
 
 

QC_12 3500 Genetic Analyzers (top ↑) 

 

12.1 Individual Steps of the Procedure 

The following outlines the schedule for the specific maintenance tasks needed to ensure optimal 

performance of the 3500 Genetic Analyzer and computer. Daily, Every Other Day, and Weekly tasks can 

be performed less often if the instrument is not in use, as long as the tasks are performed before the next 

use.   Maintenance should be documented on QC_3500_Main. 

12.1.1 Daily when Instrument is in Use 

 Check Dashboard 

 Visually inspect the fluid level in the buffer containers 

12.1.2 Weekly (7 days) 

 Check storage condition of used arrays to ensure array tip is covered in the reservoir 

 Record number of runs 

 Run Wash Pump and Channels Wizard 

 Replace Anode and Cathode Buffer 

 Replace septa on reservoirs 

 Replace POP-4 pouch 

12.1.3 Monthly 

 Flush the Pump Trap 

 Empty the condensation container and water trap waste container 

12.1.4 Quarterly 

 Archive the Library to the network 

 Run a HID Install Standard Performance Check 
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12.1.5 As Needed 

 Restart the computer 

 Install 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. 

 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. 

 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. 

 Defragment the computer hard drive. 
 

 
12.2 Quarterly Performance Check 

 A HID install standard performance check will be performed for all 3500 Genetic Analyzers 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 3500 Genetic Analyzer 

shall not be used for casework 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. 
 

 
12.3 Performance Check following Installation of Capillary Array or Repair, Service or Calibration 

 A HID install standard performance check will be performed for all 3500 Genetic Analyzers 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 as 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 results of the performance check by saving it to the appropriate network folder.   

NOTE: If a Preventive Maintenance visit from the manufacturer was performed which did not 

require any alterations of 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 QC_3500_Main 
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before any results from the run will be reported. If the optics are adjusted, a HID install standard 

performance check will be successfully completed before casework. 

 

 

12.4 3500 Genetic Analyzer Performance 

 If a 3500 Genetic Analyzer fails to perform correctly, the instrument shall undergo troubleshooting to 

the extent of the technical skills of the laboratory personnel an attempt to re-establish satisfactory 

performance. 

 If the 3500 Genetic Analyzer continues to yield unsatisfactory performance, the instrument shall be 

removed from service and a qualified service technician shall be contacted. 

 

 
 
 

ATTACHMENT(S): 
FBU Policy Manual QC_3500_Maint_Log 

FBU Policy Manual QC_EquipMain 
 

 

REFERENCE(S): 
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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QC_13 Pipettors (top ↑) 

 

13.1 Performance Check-Annual 

 An annual performance check will be done on all pipettors (mechanical pipettes). If the performance 

check is not completed within the anniversary month of the last check, the pipettor shall be removed 

from casework until a performance check is successfully completed. 

 

 

13.2 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. 

 

 

13.3 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 Pipettor Calibration Log (QC_PipetCal) or archive the 

“Calibration Report” from the Calibri software in the appropriate QC folder on the network. 
 

 
13.4 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 Pipettor Calibration 

Reproducibility Log (QC_PipetCalReprod). If the percent error is within the established tolerance, 
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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 shall 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 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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QC_14   Automate Express
™

 Forensic DNA Extraction System  

  14.1 Maintenance Schedule  

 The maintenance tasks necessary to ensure optimal performance of the Automate Express
™

 are 

detailed below and shall be performed as per the instrument user guide. 

14.1.1 Daily  

• Clean piercing units with alcohol 

 14.1.2 Biweekly  

• Apply silicon grease to the D-rings of the nozzle 

• Clean the cartridge rack, tip and tube rack, and magnets with a mild detergent allowing the 

parts to dry before use 

 14.1.3 Monthly  

• Perform axis and temperature tests 

 14.1.4 Annually   

• Replace the D-rings 

• Planned maintenance will be performed by a qualified service technician. 

• An annual performance check is required and can be achieved by the planned maintenance 

of the instrument.  If a PM is not performed, QC of a new PrepFiler® Express kit using two 

NIST traceable samples along with the appropriate documentation will serve as the 

performance check.  These samples must achieve the expected quant results.  

 14.1.4 As Needed   

 • Clean the cartridge rack, tip and tube rack, and magnets with a mild detergent allowing 

the parts to dry before use  

• While the instrument is off, remove and clean bottom tray with mild detergent and dry 

before use 

• If an instrument must undergo repair, service, or calibration a performance check is 

required with the running of two NIST traceable samples. These samples must achieve the 

expected quant results.  

  NOTE:  Do not use acid or bases (bleach) to clean the instrument. 

 

14.2 Documentation of Scheduled Maintenance  

• Record all Biweekly, Monthly and Annual tasks performed on the Automate Express
™

    

  Maintenance and Calibration Log (QC_Automate_Maint_Log).  

 

 

ATTACHMENT(S): 
FBU Policy Manual QC_Automate_Maint_Log 
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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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 QC_15  Thermomixers  (top ↑) 

 15.1  Cleaning 

 Use neutral cleaning agents to clean the thermomixer housing and thermoblocks as needed.  

 Ensure that all parts are dried thoroughly before use. 

 

 15.2  Performance Check - At a minimum, the OSBI Forensic Biology 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. 

 

 15.2.1  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). 

 15.2.2  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). 

 

 15.3  Thermomixer Performance 

 15.3.1  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.   

 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. 

 15.3.2  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):  
FBU Policy Manual QC_Thermomixer  

 

REFERENCE(S):  
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 # (Effective Date) History Description  (top ↑) 

Revision 0 (11-02-2010) Original document with a combined protocol format. 
 

 
Revision 1 (05-15-2011) Annual Review. 

 
  Incorporate deviations as follows:   

 

Addition of Language for Disposition of Serology Work Product (dated 

01-14-11) 

Addition of Report Language for CODIS Entry (dated 11-22-10) 

Allowance of additional washes with Microcon device (dated 11-22-10) 

Addition of AR/TR Supplemental Requirements (dated 11-04-10) 

Authorization to Amplify <0.5ng without needing TM Approval (dated 

11-09-10) 

Changes to Report Wording for CASE_7 AP Spot Test (dated 02-11-11) 

Changes to FBU Organizational Chart to reflect Personnel Changes 

(dated 12-06-10, 03-08-11) 

Modifications to Procedure for SER_3 Human Blood Testing (dated 12- 

17-10) 

Additional of Thermal Cycler Asset Number to PCR Setup Worksheet 

(dated 11-04-10) 

Clarification added for the Treatment of Reagent Blanks (dated 03-09- 

11) 

Clarification added for QM_9 Analytical Procedures regarding Reagent 

26-11) 

Other changes made include: 

Addition of wording DNA data evaluation pursuant to the OSBI 

FBU Internal Stochastic Threshold Validation 

Clarification added for SER_7 Hair Analysis regarding allowance to test 

only select apparent animal hairs based on training and experience 

Report Wording for Criminal Paternity cases clarified 

Clarification to QM_9 Analytical Procedures regarding annual NIST 

requirements 

Addition of “within the anniversary month” for all annual QC 

requirements 

Addition of Report footer to include disclaimer regarding “…results, 

opinions and interpretations of analyst whose name appears on the 

report” 

Addition of Stochastic Threshold Validation information throughout 

document. 
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Minor grammatical corrections for consistency throughout document. 

Added “AΩ” to the footer of all Management Forms, in accordance with OSBI 

CSD QP 2 – Document Control 

Incorporation if SWGDAM Guidelines for Autosomal STR Typing for Forensic 

Testing Laboratories into the DNA Interpretation and Statistical Analysis 

sections. 
 

 
Revision 2 (05-15-2012) Annual Review. 

 
  Incorporate deviations as follows:   

 

Establish definition of “reagent” in FBU QM_2 Definitions. 

 
Omit requirement for multiple reagent blanks to be created and combined when 

multiple same samples are being extracted and combined in the same batch is not 

necessary, per FBI clarification [FBU QM_9.5.1.8] 

 
Changed “should” to “shall” to conform out policy to QAS Standards [FBU 

QM_13.1.7] 

 
Add requirement to document sperm search slide number/well in case notes in 

step 12 [FBU SER_6] 

 
Change wording regarding the documentation of hair analysis [FBU SER_7] 

Change 100% ethanol to a grade of equal to or greater than 95% [FBU DNA_1] 

Account for use of in-house spreadsheet (OSBI STATS) for calculation of 

statistics where heterozygosity is in question (2p-p
2
) [FBU CASE_6] 

 
Incorporate two analysis methods to account for 5 and 10 second injection times 

for Identifiler Plus casework [FBU DNA_8] 

 
Change the peak amplitude thresholds to coincide with the interpretation 

thresholds established during our internal peak stochastic validation [FBU 

DNA_8.2] 

 
Changed “minus stutter ratio” on the allele tab to “minus stutter distance” for 

both OSBI Casework_ID Plus method and OSBI Casework_YFiler method 

[FBU DNA_8.2.4] 

 
Add requirement to forward profiles from contamination not attributed to 

samples in the batch or OSBI employees to the CODIS Unit for evaluation for 

entry into the Contaminant Index (SDIS only) [FBU CASE_4.7]. 

 
Remove reference to FBI’s Popstats program to calculate the random match 

probability of a profile due to incorporation of the OSBI STATS program [FBU 

CASE_6.1] 

 
Incorporation of the use of family relatedness statistics [FBU CASE_6 and 

CASE_7] 
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Removed wording “The source of the Known from…” [FBU CASE_7.7.9, 

7.7.10, 7.7.12] 

 
Remove requirement to change electrode storage solution from monthly 

maintenance and add it to the “as needed” maintenance [FBU QC_2] 

 
Remove requirement for quarterly download for 7500, 310 and 3130 instruments 

and require this data to be placed onto the server at (\\Pm-fsc13000s\dna_data) 

once complete.  Requirement for defragmenting of the hard drives of the 7500, 

310 and 3130 was removed and should be done annually or as needed (if the 

computer is running slowly, etc.) [FBU QC_10.1.3, QC_12.1.5 and QC_13.1.6] 

 
Clarification added as to where to find the procedure for the execution of the 

quality check for the 9700 thermal cycler [FBU QC_11] 

 
Remove requirement for weekly restart of instrument and computer [FBU 

QC_13.1.3] 

 
Updated organizational chart for the discipline [FBU QM_OrgChart] and 

Abbreviation List [FBU QM_Abbrev] 

 
Changed references of QAS Standards for Forensic DNA Testing Laboratories, 

effective date of July 1, 2009 to effective date of September 11, 2011 [entire 

document] 

 
Changed SER_6 Microscopic Identification of Spermatozoa to reflect new 

procedure using Phosphate Buffered Saline and Permount. 

 
Reorganization of the numbering in the Quality Manual section to align with the 

Quality Assurance Standards. 
 

 
 

Revision 3 (11-01-2013) Annual Review. 

 
  Incorporate deviations as follows:   

 

Allow for p30 extract storage for up to 5 days and the use of Phosphate 

Buffered Saline in conjunction with a 30 minute extraction time [FBU SER_5] 

 
Remove requirement for weekly restart of 7500 computers [FBU QC_10.1.1] 

 
Change the purification procedure due to new nylon membranes in Microcon 

filters [FBU DNA_1.5.2 and DNA_2.5.2] 
 

Allow analysts the discretion to add an additional TE
-4 

wash of 200-400µl of 

TE
-4 

and a 20 minute spin to samples (and an associated reagent blank) for the 
purpose of removing possible inhibition prior to the quantitation step [FBU 
DNA_1.5.2 and DNA_2.5.2] 

 
Allow analysts the discretion to add an additional PCI step to samples (and an 

associated reagent blank) for the purpose of removing possible inhibitors prior to 
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quantitation step [FBU DNA_1.5.2 and DNA_2.5.2] 

 
Allow for Outsourcing of cases worked with Cold Case Grant funds (FBU 

QM_17] 

 
Add “PBS” as an accepted abbreviation [FBU QM_Abbrev]  

Updated organizational chart for the discipline [FBU QM_OrgChart] 

Add Requirements for Controls listed in Case Record and clarify that the 

controls must be ran and recorded (entire document) 

 
Add lists of attachments and references in each section, as applicable 

(entire document) 

 
Modify references to OSBI CSD Quality Manual sections to account for 

revision of Quality Manual (entire document) 

 
Add definition of Low Copy Number (LCN) DNA Analysis [FBU QM_2] 

Clarify Permount must be used in a hood [FBU SER_6] 

Add requirement for clarification of sample naming if a sample is re-ran 

multiple times within a GeneMapper project [FBU DNA_8] 

 
Add requirement for note-taking in the BEAST [FBU CASE_1] 

 
Add requirement for circling or underlining of case number for each page in  

case file (if batching) since highlighting will not replicate when imaged/archived 

[FBU CASE_1] 

 
Add clarification that DNA data will be placed on DNA server for storage [FBU 

CASE_1] 

 
Add option for re-injection of sample with quantitation result producing no 

result at genetic analysis [FBU CASE_4] 

 
Modify report wording making some DNA wording optional to decrease in 

complexity of report [FBU CASE_7] 

 
Add clarification that “QUICK SPIN ONLY” centrifuges do not require annual 

performance checks [FBU QC_5] 

 
Add requirement that annual balance performance check performed by outside 

vendor be documented on the FBU QC_EquipMain worksheet [FBU QC_8] 

 
Add clarification that vendor calibrating pipettors must be ISO accredited if the 

external vendor calibration certificate is to suffice for verification of the required 

performance check [FBU QC_14] 
 

 
Add wording to allow determination of major/minor mixture with technical 

reviewer agreement [FBU CASE_5] 
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Remove requirement for case number in “Comments” field of Quantifiler setup 

– this information is in the data file and the analysis print-out. [FBU DNA_3] 

 
Remove requirement for duplicate quantitation of samples [FBU DNA_3] 

 
Adjust FBU DNA_Quant worksheet to reflect single v. duplicate quantitation 

[FBU DNA_Quant worksheet] 

 
Removal of references to 310 and 3130 Genetic Analyzers (entire 

document) 

 
Add use of 3500 and GeneMapper ID-X (entire document) as well as Peak 

Stochastic Threshold Validation information 

 

 

Revision 4 (09-01-2014) Annual Review. 

 

 

Incorporate Deviations as follows: 

Remove daily requirement to document “Check Consumables on 

Dashboard” on the Maintenance Form (QC_3500_Maint Form) and add 

“Archive Library” as a quarterly requirement to the form [QC_12 and 

QC_3500 Maint Log] 

 

Change wording regarding certificates of calibration for pipettors in 

QC_13.4 

 

Add AutoMate Express Instrument using PrepFiler® Express and 

PrepFiler® Express BTA forensic DNA extraction kits to the policy 

manual in necessary sections [DNA_1 and DNA_2 and associated 

worksheets] 

 

Add Robotic Systems to list of critical equipment in QM_10.4.1 and add 

“robotic systems” to the list of critical equipment needing a performance 

check after repair, service and/or calibration 

 

Remove “currently the OSBI does not use automated methods for 

casework” from section QM_13.1.1 

 

Change wording in CASE_7.7.19 to “The DNA profile(s) from Item(s) 

(list item numbers) have been entered into the CODIS database.” To 

reflect change in workflow between casework and CODIS. 

 

Modify DNA_6.4.3 to remove requirement to enter the plate name into the “Run    

Name” field. 

 

Remove reference to “plate record” in CASE_1.4.6. 

 

Add language to DNA_7.2.7 to make sample and project naming more  

consistent among analysts. 

 

Add language to CASE_1.2.2 addressing requirement for headers on electronic     

case files. 
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Add language to CASE_1.4.5 stating that all other electropherograms besides  

original 15 second injection must contain labeling indicating their injection  

order. 

 

      Add wording to QM_12 stating that analysts will route their technical reviews to   

      an assortment of analysts (as available) in a rotation to ensure that all analysts  

      are reviewing one another’s casework. 

 

      Add “and attachments” to QM_1.5. 

 

      Remove reference to Trace Evidence Unit protocol “Portable Hood Use”. 

 

      Add language to QM_5.2.4 referencing “performing DNA analysis”. 

 

      QM_6.3 remove “three”. 

 

      Grammatical  and formatting corrections. 

 

      Add clarification about use of the BEAST for note taking and that the PDF  

      portfolio is the final case record [CASE_1] 

 

      Add option for footnote in reports explaining p30 [CASE_7.5] 

 

      Remove FBU QM_ARTR form since it is required to use the BEAST-generated  

      form for all needs of a hard-copy AR/TR form per OSBI CSD QP 31 –  

      Reviews. 

 

      Add wording to QM_12.4 to include requirements in OSBI CSD QP 31 –  

      Reviews for documenting corrections needed during review process. 

 

Add requirement for comma in reporting DYS385 results with two alleles to  

CASE_1.4.7. 

 

Add language in QM_5.6.1 regarding degree and experience requirements for  

Laboratory Technicians. 

 

 

Add statement to page 2 of Manual addressing electronic transmission of      

DNA profiles per QAS. 

 

 

Add language in CASE_1.1.12 addressing requirement to obtain and maintain  

documentation granting permission for consumption from requesting agency or  

laboratory for retention in our case record.  Referenced this requirement in     

QM_7.3.2 as well.  

 

 

Add language in QC_13.2 for check of aliquot volumes of repeat pipettors. 

 

 

Add requirement to CASE_1.4.6 for DNA data retention per CSD Quality      

Manual section 16.2, II, A., 2, c. 

 

 

       Updated definition of “Off-Scale Peaks (OS)” to match GMID-X User’s Manual 
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Revision 5 (11-01-2015) Annual Review. 

 

Incorporate Deviations as follows: 

QC_12 – change requirement for recording number of runs from daily to 

weekly while instrument is in use. 

 

 

     CASE_1.1.1 Change “folders” to “headers”. 

 

CASE_1.4.6 Change “on” to “in” and “BEAST notes” to “BEAST case 

record”. 

 

Addition of acceptable range of results as required per the QAS Standard 

9.3 discussion section for the forms listed here:  

QCR_DNA_AutoMate_Ecell_Digest_Buffer, 

QCR_DNA_AutoMate_EXTReagents, QCR_DNA_PrepFiler_Kits, 

QCR_DNA_QUANTKIT. 

 

QCR_SER_RSID form modified to include a space for the lot numbers 

and expiration dates of the extraction buffer and running buffer in the 

RSID-Blood kits. 

 

QM_13 Proficiency Testing wording modified to add clarification 

regarding proficiency tests and to include Technician tests. 

 

QM_OrgChart updated to reflect movement in personnel. 

 

CASE_6.1 changed “computer program” “allele frequencies”. 

 

Modified CASE_5, CASE_6, and CASE_7 after completion of 

supplemental in-house mixture validation.   

 

Changed “may rename stutter” to “will rename stutter” in CASE_5.2.3.1. 

 

Added “is acceptable for determining whether a peak is off-scale” to 

CASE_5.2.3.8 (inadvertently deleted in Rev 3 and Rev 4). 

 

Changed “can be excluded” to “is excluded” in CASE_7.7.3.2. 

 

    Modified naming of attachment titles for SWGDAM Y-STR document. 

 

   Add 1.0M DTT preparation and storage details to  

QCR_DNA_AutoMate_EXTReagents form. 

 

Add language regarding property crimes with no listed subject do not  

require prior written authorization from the District Attorney’s Office 

prior to consuming biological evidence, but clarify that major (persons) 

crimes and property crimes with a listed subject do require written 

authorization prior to consuming evidence to CASE_1.1.12. 

 

CASE_4.1 Added in policy wording that swabs from the same 

area/staining with differing serology results may be combined for DNA 

analysis. 
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Incorporate Thermomixer QC [QC_15 Thermomixers]. 

 

 

     Add Pass/Fail column to QC_2 pH Meter Form based on internal audit  

suggestion. 

 

     Add “Screen Filter Cleaning” column to QC_H2O based on internal  

audit suggestion. 

 

Modify references to “CODIS Policy and Procedure Manual” to “CODIS  

Policy Manual”. 

 

Changed allowance of batch GMID-X project “at analyst’s discretion” to 

“with prior Technical Manager approval” in DNA_7.   

      



FBU Policy Manual 

Approval 

 

Forensic Biology Unit Policy Manual  Page 145 of 145  Rev. 5 Effective: November 1, 2015 
 

 
 

 

 
 
 

(top ↑) 

Per OSBI CSD QP 2 – Document Control, technical protocols/procedures, discipline quality manuals, and related 

attachments and references will be approved by the appropriate Technical Manager and the OSBI CSD Director or 

designee. 
 

 
 

 
FBU Technical Manager 

 

 
 
 
 
 
 

CSD Division Director 

10/22/2015 
 

 
J. Janice Joslin Date 

              10/28/2015 

Andrea R. Swiech Date 



OKLAHOMA STATE BUREAU OF INVESTIGATION

CHEMICAL FORMULATION WORKSHEET



TE-4



		Lot# 

		

		Expiration Date

		









		Components

		Quantity

		Actual Quantity

		Supplier

		Lot #

		Expiration



		1 M Tris-HCl

		10 mL

		

		[bookmark: Text7]     

		

		[bookmark: Text8]     



		0.5 M EDTA

		200 L

		

		[bookmark: Text11]     

		

		[bookmark: Text12]     



		Ultrapure DI H2O

		1.0 L

		

		OSBI

		

		N/A







Preparation



To approximately ¾ of total volume of ultrapure deionized water, add Tris-HCl (pH 8.0) and EDTA.  Add a sufficient quantity of ultrapure deionized water to the solution to achieve the desired final volume.  Autoclave before storage.  



Storage


The stock TE-4 reagent and aliquots should be stored at room temperature.   

		Preparer

		

		Date

		







Function Verification



A TE-4 negative control sample must be amplified along with a positive control and analyzed on a genetic analyzer.  Upon amplification and genetic analysis, the TE-4 negative control sample must not yield a human DNA profile.  The amplification positive control sample must yield the correct allele calls.



Unsatisfactory Reagent Performance



If a DNA profile is obtained from the reagent, it should be retested to make sure the contamination did not happen during some part of the process other than the preparation of the reagent. If a human DNA contamination is observed after the second test, a new lot should be made and quality tested.



Expiration



The TE-4 expires six months after the day it is made.



This lot functions as expected.

 

		Analyst

		

		Date

		







Technical Review:     |_| PASS    |_|  FAIL    

 

		Technical Reviewer:

		

		Date

		







OSBI FBU CSD
QCR_DNA_TE-4 (AΩ)

Revision # 5




OKLAHOMA STATE BUREAU OF INVESTIGATION 
CHEMICAL FORMULATION WORKSHEET 


 
TE-4 


 


Lot#   Expiration Date  


 
 


OSBI FBU CSD 
QCR_DNA_TE-4 (AΩ) 


Revision # 5 


Components Quantity 
Actual 


Quantity 
Supplier Lot # Expiration 


1 M Tris-HCl 10 mL               


0.5 M EDTA 200 L               


Ultrapure DI H2O 1.0 L  OSBI  N/A 


 
Preparation 
 
To approximately ¾ of total volume of ultrapure deionized water, add Tris-HCl (pH 8.0) and EDTA.  Add a 
sufficient quantity of ultrapure deionized water to the solution to achieve the desired final volume.  Autoclave before 
storage.   
 
Storage 
 
The stock TE-4 reagent and aliquots should be stored at room temperature.    


Preparer  Date  
 
Function Verification 
 
A TE-4 negative control sample must be amplified along with a positive control and analyzed on a genetic analyzer.  
Upon amplification and genetic analysis, the TE-4 negative control sample must not yield a human DNA profile.  
The amplification positive control sample must yield the correct allele calls. 
 
Unsatisfactory Reagent Performance 
 
If a DNA profile is obtained from the reagent, it should be retested to make sure the contamination did not happen 
during some part of the process other than the preparation of the reagent. If a human DNA contamination is 
observed after the second test, a new lot should be made and quality tested. 
 
Expiration 
 
The TE-4 expires six months after the day it is made. 
 
This lot functions as expected. 
  


Analyst  Date  
 
Technical Review:      PASS      FAIL     
  


Technical 
Reviewer:  Date  
 





		Lot: 

		Expiration Date: 

		Actual Quantity10 mL: 

		Supplier10 mL: 

		Lot 10 mL: 

		Expiration10 mL: 

		fill_13: 

		fill_14: 

		fill_15: 

		fill_16: 

		fill_17: 

		Lot OSBI: 

		Date: 

		Date_2: 

		Date_3: 

		Check Box2: Off

		Check Box3: Off










OKLAHOMA STATE BUREAU OF INVESTIGATION

CHEMICAL FORMULATION WORKSHEET



AP SPOT TEST SOLUTIONS



		Lot# 

		

		Expiration Date

		











		Components

		Quantity

		Actual Quantity

		Supplier

		Lot #

		Expiration



		Glacial acetic acid

		5 mL

		

		

		

		



		Sodium acetate, anhydrous

		10 g

		

		

		

		



		Deionized water

		500 mL

		

		

		

		



		Sodium alpha-naphthyl phosphate

		0.63 g

		

		

		

		



		Naphthanil diazo 

blue B (Fast Blue B)

		1.25 g

		

		

		

		







Preparation



Prepare the buffer solution by adding glacial acetic acid and sodium acetate to deionized water. Make solution A by adding sodium alpha-naphthyl phosphate to half of the buffer solution. Make solution B by adding Fast Blue B to the other half of the buffer solution.  Aliquot solutions A and B separately.



Storage



Solutions A and B shall be stored frozen. Solution B shall be protected from light prior to use.



		Analyst

		

		Date

		







Function Verification  

  

Run old and new lots of the AP spot test reagent using known semen and reagent blanks for each lot.  A purple color change must be observed when testing the known semen.  The reagent blank must exhibit no color change.  The color intensities should be comparable between the old and the new lot.



Unsatisfactory Reagent Performance



If the AP Spot Test solutions fail to produce the expected results, another set of samples shall be tested.



Expiration



The AP Spot Test Solutions (A and B) expire six months after the day they are made.





[bookmark: Check1][bookmark: Check2]This lot     |_| DOES    |_|  DOES NOT    function as expected. 

		Analyst

		

		Date

		











OSBI FBU CSD
QCR_SER_APSpot (AΩ)

Revision # 5






OKLAHOMA STATE BUREAU OF INVESTIGATION 
CHEMICAL FORMULATION WORKSHEET 


 
AP SPOT TEST SOLUTIONS 


 


Lot#   Expiration Date  
 
 


OSBI FBU CSD 
QCR_SER_APSpot (AΩ) 


Revision # 5 
 


 


Components Quantity 
Actual 


Quantity 
Supplier Lot # Expiration 


Glacial acetic acid 5 mL     


Sodium acetate, anhydrous 10 g     


Deionized water 500 mL     


Sodium alpha-naphthyl 
phosphate 


0.63 g     


Naphthanil diazo  
blue B (Fast Blue B) 


1.25 g     


 
Preparation 
 
Prepare the buffer solution by adding glacial acetic acid and sodium acetate to deionized water. Make solution A by 
adding sodium alpha-naphthyl phosphate to half of the buffer solution. Make solution B by adding Fast Blue B to 
the other half of the buffer solution.  Aliquot solutions A and B separately. 
 
Storage 
 
Solutions A and B shall be stored frozen. Solution B shall be protected from light prior to use. 
 


Analyst  Date  
 
Function Verification   
   
Run old and new lots of the AP spot test reagent using known semen and reagent blanks for each lot.  A purple color 
change must be observed when testing the known semen.  The reagent blank must exhibit no color change.  The 
color intensities should be comparable between the old and the new lot. 
 
Unsatisfactory Reagent Performance 
 
If the AP Spot Test solutions fail to produce the expected results, another set of samples shall be tested. 
 
Expiration 
 
The AP Spot Test Solutions (A and B) expire six months after the day they are made. 
 
 
This lot      DOES      DOES NOT    function as expected.  


Analyst 


 


Date  
 





		Lot: 

		Expiration Date: 

		Actual Quantity5 mL: 

		Supplier5 mL: 

		Lot 5 mL: 

		Expiration5 mL: 

		Actual Quantity10 g: 

		Supplier10 g: 

		Lot 10 g: 

		Expiration10 g: 

		Actual Quantity500 mL: 

		Supplier500 mL: 

		Lot 500 mL: 

		Expiration500 mL: 

		Actual Quantity063 g: 

		Supplier063 g: 

		Lot 063 g: 

		Expiration063 g: 

		Actual Quantity125 g: 

		Supplier125 g: 

		Lot 125 g: 

		Expiration125 g: 

		Date: 

		Date_2: 

		Check Box1: Off

		Check Box2: Off






OKLAHOMA STATE BUREAU OF INVESTIGATION

CHEMICAL RECEIPT/FUNCTION VERIFICATION WORKSHEET



Hemastix



		Lot# 

		

		Expiration Date

		







   

		Date Received

		



		Number of Sets Received

		



		Analyst

		







Shipping or packaging problems observed:





Attach: 



Product Insert

	1) Record lot number

	2) Record date received

	3) Record initials



Storage



Hemastix shall be stored in their original containers at room temperature.



Function Verification:



Perform the test on a positive blood control and a negative control.  Both controls must perform as expected.



Unsatisfactory Reagent Performance



If the Hemastix fail to produce the expected results, another positive and negative control should be tested. If the same results occur, the supervisor and technical manager should be notified and the new lot should not be used for casework.



Expiration



Hemastix expires according to the expiration date printed on the original containers.



[bookmark: Check1][bookmark: Check2]This lot     |_| DOES    |_|  DOES NOT    function as expected.	

 

		Analyst

		

		Date

		









OSBI FBU CSD
QCR_SER_Hem (AΩ) 

Revision # 5




OKLAHOMA STATE BUREAU OF INVESTIGATION 
CHEMICAL RECEIPT/FUNCTION VERIFICATION WORKSHEET 


 
Hemastix 


 


Lot#   Expiration Date  


 


 
OSBI FBU CSD 


QCR_SER_Hem (AΩ)  
Revision # 5 


    


Date Received  


Number of Sets Received  


Analyst  


 
Shipping or packaging problems observed: 
 
 
Attach:  
 
Product Insert 
 1) Record lot number 
 2) Record date received 
 3) Record initials 
 
Storage 
 
Hemastix shall be stored in their original containers at room temperature. 
 
Function Verification: 
 
Perform the test on a positive blood control and a negative control.  Both controls must perform as expected. 
 
Unsatisfactory Reagent Performance 
 
If the Hemastix fail to produce the expected results, another positive and negative control should be tested. If 
the same results occur, the supervisor and technical manager should be notified and the new lot should not be 
used for casework. 
 
Expiration 
 
Hemastix expires according to the expiration date printed on the original containers. 
 
This lot      DOES      DOES NOT    function as expected.  
  


Analyst  Date  
 





		Lot: 

		Expiration Date: 

		Date Received: 

		Number of Sets Received: 

		Analyst: 

		Date: 

		Check Box1: Off

		Check Box2: Off






OKLAHOMA STATE BUREAU OF INVESTIGATION

CHEMICAL RECEIPT/FUNCTION VERIFICATION WORKSHEET



RSID



		Lot#

		

		Expiration Date

		











		Date Received

		



		Number Received

		



		Analyst

		







Shipping or packaging problems observed:



Attach: 



Product Insert 

1) Record lot number

		RSID Cartridge Lot Number / Expiration Date

(same as “kit” lot number / expiration date above)

		



		RSID Extraction Buffer Lot Number / Expiration Date

		



		RSID Running Buffer Lot Number / Expiration Date

		





	2) Record date received

	3) Record initials



Storage:

The RSID test devices shall be stored in their original packaging at room temperature.  Running buffer and extraction buffer should be stored refrigerated (~4 degrees C).



Function Verification:

Perform the RSID assay on positive controls and a negative control (reagent blank) according to SOP with new and old lots of the RSID test devices.  All controls for the new lot must perform as expected.



       Unsatisfactory Reagent Performance:

If the RSID test devices fail to produce the expected results, another set of samples shall be tested. If the same results occur, the supervisor and technical manager should be notified and the new lot should not be used for casework.



Expiration

The RSID test devices expire according to the expiration date printed on the original packaging.



[bookmark: Check1][bookmark: Check2]This lot     |_| DOES    |_|  DOES NOT    function as expected.

 

		Analyst

		

		Date

		











OSBI FBU CSD
QCR_SER_RSID (AΩ)

Revision # 5




OKLAHOMA STATE BUREAU OF INVESTIGATION 
CHEMICAL RECEIPT/FUNCTION VERIFICATION WORKSHEET 


 
RSID 


 


Lot#  Expiration Date  


 
 


 
OSBI FBU CSD 


QCR_SER_RSID (AΩ) 
Revision # 5 


 


Date Received  


Number Received  


Analyst  


 
Shipping or packaging problems observed: 
 
Attach:  
 
Product Insert  


1) Record lot number 
RSID Cartridge Lot Number / Expiration Date 


(same as “kit” lot number / expiration date above)  


RSID Extraction Buffer Lot Number / Expiration Date  


RSID Running Buffer Lot Number / Expiration Date  


 2) Record date received 
 3) Record initials 
 
Storage: 
The RSID test devices shall be stored in their original packaging at room temperature.  Running buffer and 
extraction buffer should be stored refrigerated (~4 degrees C). 
 
Function Verification: 
Perform the RSID assay on positive controls and a negative control (reagent blank) according to SOP with new 
and old lots of the RSID test devices.  All controls for the new lot must perform as expected. 
 


       Unsatisfactory Reagent Performance: 
If the RSID test devices fail to produce the expected results, another set of samples shall be tested. If the same 
results occur, the supervisor and technical manager should be notified and the new lot should not be used for 
casework. 
 
Expiration 
The RSID test devices expire according to the expiration date printed on the original packaging. 
 
This lot      DOES      DOES NOT    function as expected. 
  


Analyst  Date  
 


 





		Lot: 

		Expiration Date: 

		Date Received: 

		Number Received: 

		Analyst: 

		RSID Cartridge Lot Number  Expiration Date same as kit lot number  expiration date above: 

		RSID Extraction Buffer Lot Number  Expiration Date: 

		RSID Running Buffer Lot Number  Expiration Date: 

		Date: 

		Check Box1: Off

		Check Box2: Off










OKLAHOMA STATE BUREAU OF INVESTIGATION

CHEMICAL FORMULATION WORKSHEET



TAKAYAMA REAGENTS



		Lot# 

		

		Expiration Date

		









		Takayama Reagent (Option A and B)



		Components

		Quantity

		Actual Quantity

		Supplier

		Lot #

		Expiration



		10% Sodium Hydroxide

		1 part

		

		OSBI

		

		



		Saturated Glucose

		1 part

		

		OSBI

		

		



		Pyridine

		1 part

		

		

		

		



		Option A Only: Ultrapure Deionized Water

		2 parts

		

		OSBI

		

		



		Option B Only:

0.05M Dithiothreitol (DTT)

		2 parts

		

		OSBI

		

		







Preparation



[bookmark: Text2]Combine the components in a 1:1:1:2 ratio. Option A uses 2 parts deionized water and Option B uses 2 parts 0.05M dithiothreitol.  Mix the components.



Storage



The solution can be stored at room temperature or refrigerated.



		10% Sodium Hydroxide



		Components

		Quantity

		Actual Quantity

		Supplier

		Lot #

		Expiration



		NaOH

		10 g

		

		     

		     

		



		Ultrapure 

Deionized Water

		100 mL

		

		OSBI

		     

		







Preparation



Dissolve sodium hydroxide in ultrapure deionized water.



 Storage



This reagent can be stored refrigerated or at room temperature





		[bookmark: Text3]Saturated Glucose



		Components

		Quantity

		Actual Quantity

		Supplier

		Lot #

		Expiration



		Glucose

		[bookmark: Text6]100 g

		

		[bookmark: Text7]     

		[bookmark: Text8]     

		



		Ultrapure Deionized Water

		100 mL 

		

		OSBI

		[bookmark: Text12]     

		



		* Sodium Azide

		~1.0 mg

		

		[bookmark: Text15]     

		[bookmark: Text16]     

		







Preparation



Dissolve glucose in ultrapure deionized water.  If necessary, heat the solution.



*Optional:  Sodium azide may be added as a preservative.



 Storage



The solution can be stored refrigerated or at room temperature.





		0.05M Dithiothreitol (DTT)



		Components

		Quantity

		Actual Quantity

		Supplier

		Lot #

		Expiration



		[bookmark: Text5]Dithiothreitol (DTT)

		0.39 g

		

		

		

		



		Ultrapure 

Deionized Water

		~50 mL

		

		OSBI

		

		N/A







Preparation



Dissolve dithiothreitol (DTT) in ~ ¾ of ultrapure deionized water.  Add a sufficient quantity of ultrapure deionized water to the solution to achieve a desired final volume.



Storage



The solution can be stored refrigerated or frozen.



		Preparer

		

		Date

		





















Function Verification



Perform the Takayama test on a positive control (known bloodstain) and a negative control (reagent blank).  Both controls must perform as expected.


Unsatisfactory Reagent Performance



If the Takayama reagent fails to produce expected results for a positive or negative control and it cannot be determined that the cause is user error, another working solution shall be made and tested. If the same results occur, the supervisor and technical manager shall be notified and the new lot shall not be used for casework unless it is determined to be limited to a single component of the Takayama reagent.


Expiration 



If stored at room temperature: Expires same day as prepared.

If stored refrigerated: Expires one week after the day it is made. 

The individually prepared components of the Takayama reagents expire six months after the day they are made.  The stock solutions should be made sooner if controls for new lots of Takayama reagent no longer give the expected results.





[bookmark: Check1][bookmark: Check2]This lot     |_| DOES    |_|  DOES NOT    function as expected.

 

		Analyst

		[bookmark: Text27]     



		Date

		[bookmark: Text28]     
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OKLAHOMA STATE BUREAU OF INVESTIGATION 
CHEMICAL FORMULATION WORKSHEET 


 
TAKAYAMA REAGENTS 


 


Lot#   Expiration Date  
 
 


Page 1 of 3 
 


Takayama Reagent (Option A and B) 


Components Quantity 
Actual 


Quantity 
Supplier Lot # Expiration 


10% Sodium Hydroxide 1 part  OSBI   


Saturated Glucose 1 part  OSBI   


Pyridine 1 part     


Option A Only: Ultrapure 
Deionized Water 


2 parts  OSBI   


Option B Only: 
0.05M Dithiothreitol 


(DTT) 
2 parts  OSBI   


 
Preparation 
 
Combine the components in a 1:1:1:2 ratio. Option A uses 2 parts deionized water and Option B uses 2 parts 0.05M 
dithiothreitol.  Mix the components. 
 
Storage 
 
The solution can be stored at room temperature or refrigerated. 


 


10% Sodium Hydroxide 


Components Quantity 
Actual 


Quantity 
Supplier Lot # Expiration 


NaOH 10 g               


Ultrapure  
Deionized Water 


100 mL  OSBI        


 
Preparation 


 
Dissolve sodium hydroxide in ultrapure deionized water. 
 
 Storage 
 
This reagent can be stored refrigerated or at room temperature 
 


 







OKLAHOMA STATE BUREAU OF INVESTIGATION 
CHEMICAL FORMULATION WORKSHEET 


 
TAKAYAMA REAGENTS 


 


Lot#   Expiration Date  
 
 


Page 2 of 3 
 


Saturated Glucose 


Components Quantity 
Actual 


Quantity 
Supplier Lot # Expiration 


Glucose 100 g               


Ultrapure Deionized Water 100 mL   OSBI        


* Sodium Azide ~1.0 mg               


 
Preparation 
 
Dissolve glucose in ultrapure deionized water.  If necessary, heat the solution. 
 
*Optional:  Sodium azide may be added as a preservative. 
 
 Storage 
 
The solution can be stored refrigerated or at room temperature. 


 
 


0.05M Dithiothreitol (DTT) 


Components Quantity 
Actual 


Quantity 
Supplier Lot # Expiration 


Dithiothreitol (DTT) 0.39 g     


Ultrapure  
Deionized Water 


~50 mL  OSBI  N/A 


 
Preparation 
 
Dissolve dithiothreitol (DTT) in ~ ¾ of ultrapure deionized water.  Add a sufficient quantity of ultrapure deionized 
water to the solution to achieve a desired final volume. 
 
Storage 
 
The solution can be stored refrigerated or frozen. 
 


Preparer  Date  
 
 
 
 
 
 
 







OKLAHOMA STATE BUREAU OF INVESTIGATION 
CHEMICAL FORMULATION WORKSHEET 


 
TAKAYAMA REAGENTS 


 


Lot#   Expiration Date  
 
 


Page 3 of 3 
 


 
Function Verification 
 
Perform the Takayama test on a positive control (known bloodstain) and a negative control (reagent blank).  Both 
controls must perform as expected. 
 
Unsatisfactory Reagent Performance 
 
If the Takayama reagent fails to produce expected results for a positive or negative control and it cannot be 
determined that the cause is user error, another working solution shall be made and tested. If the same results occur, 
the supervisor and technical manager shall be notified and the new lot shall not be used for casework unless it is 
determined to be limited to a single component of the Takayama reagent. 
 
Expiration  
 
If stored at room temperature: Expires same day as prepared. 
If stored refrigerated: Expires one week after the day it is made.  
The individually prepared components of the Takayama reagents expire six months after the day they are made.  The 
stock solutions should be made sooner if controls for new lots of Takayama reagent no longer give the expected 
results. 
 
 
This lot      DOES      DOES NOT    function as expected. 
  


Analyst       


Date       
 





		Lot: 

		Expiration Date: 

		Actual Quantity1 part: 

		Lot OSBI: 

		ExpirationOSBI: 

		Actual Quantity1 part_2: 

		Lot OSBI_2: 

		ExpirationOSBI_2: 

		Actual Quantity1 part_3: 

		OSBI1 part: 

		Lot 1 part: 

		Expiration1 part: 

		Actual Quantity2 parts: 

		Lot OSBI_3: 

		ExpirationOSBI_3: 

		Actual Quantity2 parts_2: 

		Lot OSBI_4: 

		ExpirationOSBI_4: 

		Actual Quantity10 g: 

		Supplier10 g: 

		Lot 10 g: 

		Expiration10 g: 

		Actual Quantity100 mL: 

		Lot OSBI_5: 

		ExpirationOSBI_5: 

		Lot_2: 

		Expiration Date_2: 

		Actual Quantity100 g: 

		Supplier100 g: 

		Lot 100 g: 

		Expiration100 g: 

		Actual Quantity100 mL_2: 

		Lot OSBI_6: 

		ExpirationOSBI_6: 

		Actual Quantity10 mg: 

		OSBI10 mg: 

		Lot 10 mg: 

		Expiration10 mg: 

		Actual Quantity039 g: 

		Supplier039 g: 

		Lot 039 g: 

		Expiration039 g: 

		Actual Quantity50 mL: 

		Lot OSBI_7: 

		Date: 

		Lot_3: 

		Expiration Date_3: 

		Date_2: 

		Check Box2: Off

		Check Box3: Off






OKLAHOMA STATE BUREAU OF INVESTIGATION

CHEMICAL RECEIPT/FUNCTION VERIFICATION WORKSHEET



X-MAS TREE STAIN



		Lot# A/B

		

		Expiration Date

		







   

		Date Received

		



		Number of Sets Received

		



		Analyst

		







Shipping or packaging problems observed:





Attach: 



Product Insert

	1) Record lot number

	2) Record date received

	3) Record initials



Storage



Christmas Tree Stains (A and B) shall be stored in their original containers at room temperature.



Function Verification:



Perform the microscopic identification of spermatozoa on a positive control (known semen) and negative control (reagent blank).  Both controls must perform as expected.



Unsatisfactory Reagent Performance



If the Christmas Tree Stains fail to produce the expected results, another set of stains shall be prepared. If the same results occur, the supervisor and technical manager should be notified and the new lot should not be used for casework.



Expiration



Christmas Tree Stain expires according to the expiration date printed on the original containers.



[bookmark: Check1][bookmark: Check2]This lot     |_| DOES    |_|  DOES NOT    function as expected.

 

		Analyst

		

		Date

		









OSBI FBU CSD
QCR_SER_Xmas (AΩ)

Revision # 5




OKLAHOMA STATE BUREAU OF INVESTIGATION 
CHEMICAL RECEIPT/FUNCTION VERIFICATION WORKSHEET 


 
X-MAS TREE STAIN 


 


Lot# A/B  Expiration Date  


 


 
OSBI FBU CSD 


QCR_SER_Xmas (AΩ) 
Revision # 5 


    


Date Received  


Number of Sets Received  


Analyst  


 
Shipping or packaging problems observed: 
 
 
Attach:  
 
Product Insert 
 1) Record lot number 
 2) Record date received 
 3) Record initials 
 
Storage 
 
Christmas Tree Stains (A and B) shall be stored in their original containers at room temperature. 
 
Function Verification: 
 
Perform the microscopic identification of spermatozoa on a positive control (known semen) and negative 
control (reagent blank).  Both controls must perform as expected. 
 
Unsatisfactory Reagent Performance 
 
If the Christmas Tree Stains fail to produce the expected results, another set of stains shall be prepared. If the 
same results occur, the supervisor and technical manager should be notified and the new lot should not be used 
for casework. 
 
Expiration 
 
Christmas Tree Stain expires according to the expiration date printed on the original containers. 
 
This lot      DOES      DOES NOT    function as expected. 
  


Analyst  Date  
 





		Lot AB: 

		Expiration Date: 

		Date Received: 

		Number of Sets Received: 

		Analyst: 

		Date: 

		Check Box1: Off

		Check Box2: Off






OKLAHOMA STATE BUREAU OF INVESTIGATION

CHEMICAL RECEIPT/FUNCTION VERIFICATION WORKSHEET



SERATEC p30 CARDS



		Lot#

		

		Expiration Date

		











		Date Received

		



		Number Received

		



		Analyst

		







Shipping or packaging problems observed:





Attach: 



Product Insert 

	1) Record lot number

	2) Record date received

	3) Record initials



Storage:



The p30 test devices shall be stored in their original packaging at room temperature.



Function Verification:



Perform the p30 assay on positive controls in dilutions of 1:10, 1:100, and 1:1000 and a negative control (reagent blank) with new and old lots of the p30 test devices.  All controls for the new lot must perform as expected.



      Unsatisfactory Reagent Performance:



If the p30 test devices fail to produce the expected results, another set of samples shall be tested. If the same results occur, the supervisor and technical manager should be notified and the new lot should not be used for casework.



Expiration



The p30 test devices expire according to the expiration date printed on the original packaging.



[bookmark: Check1][bookmark: Check2]This lot     |_| DOES    |_|  DOES NOT    function as expected.

 

		Analyst

		

		Date

		











OSBI FBU CSD
QCR_SER_p30 (AΩ)

Revision # 5




OKLAHOMA STATE BUREAU OF INVESTIGATION 
CHEMICAL RECEIPT/FUNCTION VERIFICATION WORKSHEET 


 
SERATEC p30 CARDS 


 


Lot#  Expiration Date  


 
 


 
OSBI FBU CSD 


QCR_SER_p30 (AΩ) 
Revision # 5 


 


Date Received  


Number Received  


Analyst  


 
Shipping or packaging problems observed: 
 
 
Attach:  
 
Product Insert  
 1) Record lot number 
 2) Record date received 
 3) Record initials 
 
Storage: 


 
The p30 test devices shall be stored in their original packaging at room temperature. 


 
Function Verification: 
 
Perform the p30 assay on positive controls in dilutions of 1:10, 1:100, and 1:1000 and a negative control 
(reagent blank) with new and old lots of the p30 test devices.  All controls for the new lot must perform as 
expected. 
 


      Unsatisfactory Reagent Performance: 
 


If the p30 test devices fail to produce the expected results, another set of samples shall be tested. If the same 
results occur, the supervisor and technical manager should be notified and the new lot should not be used for 
casework. 
 
Expiration 
 
The p30 test devices expire according to the expiration date printed on the original packaging. 
 
This lot      DOES      DOES NOT    function as expected. 
  


Analyst  Date  
 


 





		Lot: 

		Expiration Date: 

		Date Received: 

		Number Received: 

		Analyst: 

		Date: 

		Check Box2: Off

		Check Box3: Off








3500 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 


* 


OSBI CSD FBU 
QC_3500 Main (AΩ) 


Revision #5 







3500 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* 
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Install New 
Capillary 


Array 
(Lot #) 


Run 
Spectral


* 


Run 
Spatial 
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3500 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


OSBI CSD FBU 
QC_3500 Main (AΩ) 


Revision #5 





		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: 










7500 Real-Time PCR Instrument

Maintenance and Calibration Log



		Instrument Serial Number

		

		OSBI Asset 

Number

		

		Location

		



		7500 Real-Time 

PCR Instrument

		MAINTENANCE AND CALIBRATION SCHEDULE



		

		MONTHLY

		SIX (6) MONTHS

		OTHER



		Date

		Analyst

		Instrument Function Test

Pass (P) / Fail (F)

		Record Lamp Hours

		Background Calibration

		ROI Calibration

		Optical

Calibration

		Pure Dye Calibration

		



		

		

		

		

		Yes (Y) / No (N)

Plate Lot #

		Yes (Y) / No (N)

Calibration Kit Lot #

		Yes (Y) / No (N)

Calibration Kit Lot #

		Yes (Y) / No (N)

Calibration Kit Lot #
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Maintenance and Calibration Log 
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Instrument Serial 


Number  OSBI Asset  
Number Location  


7500 Real-Time  
PCR Instrument 


MAINTENANCE AND CALIBRATION SCHEDULE 


MONTHLY SIX (6) MONTHS OTHER 


Date Analyst 


Instrument 
Function Test 
Pass (P) / Fail (F) 


Record Lamp 
Hours 


Background 
Calibration ROI Calibration Optical 


Calibration 
Pure Dye 


Calibration 
 


Yes (Y) / No (N) 
Plate Lot # 


Yes (Y) / No (N) 
Calibration Kit Lot # 


Yes (Y) / No (N) 
Calibration Kit Lot # 


Yes (Y) / No (N) 
Calibration Kit Lot # 


 


        
 


        
 


        
 


        
 


        
 


        
 


        
 


        
 


        
 


        
 


        
 


        
 


 





		Instrument Serial Number: 

		OSBI Asset Number: 

		Location: 

		DateRow1: 

		AnalystRow1: 

		Instrument Function Test Pass P  Fail FRow1: 

		Record Lamp HoursRow1: 

		Yes Y  No N Plate Lot Row1: 

		Yes Y  No N Calibration Kit Lot Row1: 

		Yes Y  No N Calibration Kit Lot Row1_2: 

		Yes Y  No N Calibration Kit Lot Row1_3: 

		OTHERRow3: 

		DateRow2: 

		AnalystRow2: 

		Instrument Function Test Pass P  Fail FRow2: 

		Record Lamp HoursRow2: 

		Yes Y  No N Plate Lot Row2: 

		Yes Y  No N Calibration Kit Lot Row2: 

		Yes Y  No N Calibration Kit Lot Row2_2: 

		Yes Y  No N Calibration Kit Lot Row2_3: 

		OTHERRow4: 

		DateRow3: 

		AnalystRow3: 

		Instrument Function Test Pass P  Fail FRow3: 

		Record Lamp HoursRow3: 

		Yes Y  No N Plate Lot Row3: 

		Yes Y  No N Calibration Kit Lot Row3: 

		Yes Y  No N Calibration Kit Lot Row3_2: 

		Yes Y  No N Calibration Kit Lot Row3_3: 

		OTHERRow5: 

		DateRow4: 

		AnalystRow4: 

		Instrument Function Test Pass P  Fail FRow4: 

		Record Lamp HoursRow4: 

		Yes Y  No N Plate Lot Row4: 

		Yes Y  No N Calibration Kit Lot Row4: 

		Yes Y  No N Calibration Kit Lot Row4_2: 

		Yes Y  No N Calibration Kit Lot Row4_3: 

		OTHERRow6: 

		DateRow5: 

		AnalystRow5: 

		Instrument Function Test Pass P  Fail FRow5: 

		Record Lamp HoursRow5: 

		Yes Y  No N Plate Lot Row5: 

		Yes Y  No N Calibration Kit Lot Row5: 

		Yes Y  No N Calibration Kit Lot Row5_2: 

		Yes Y  No N Calibration Kit Lot Row5_3: 

		OTHERRow7: 

		DateRow6: 

		AnalystRow6: 

		Instrument Function Test Pass P  Fail FRow6: 

		Record Lamp HoursRow6: 

		Yes Y  No N Plate Lot Row6: 

		Yes Y  No N Calibration Kit Lot Row6: 

		Yes Y  No N Calibration Kit Lot Row6_2: 

		Yes Y  No N Calibration Kit Lot Row6_3: 

		OTHERRow8: 

		DateRow7: 

		AnalystRow7: 

		Instrument Function Test Pass P  Fail FRow7: 

		Record Lamp HoursRow7: 

		Yes Y  No N Plate Lot Row7: 

		Yes Y  No N Calibration Kit Lot Row7: 

		Yes Y  No N Calibration Kit Lot Row7_2: 

		Yes Y  No N Calibration Kit Lot Row7_3: 

		OTHERRow9: 

		DateRow8: 

		AnalystRow8: 

		Instrument Function Test Pass P  Fail FRow8: 

		Record Lamp HoursRow8: 

		Yes Y  No N Plate Lot Row8: 

		Yes Y  No N Calibration Kit Lot Row8: 

		Yes Y  No N Calibration Kit Lot Row8_2: 

		Yes Y  No N Calibration Kit Lot Row8_3: 

		OTHERRow10: 

		DateRow9: 

		AnalystRow9: 

		Instrument Function Test Pass P  Fail FRow9: 

		Record Lamp HoursRow9: 

		Yes Y  No N Plate Lot Row9: 

		Yes Y  No N Calibration Kit Lot Row9: 

		Yes Y  No N Calibration Kit Lot Row9_2: 

		Yes Y  No N Calibration Kit Lot Row9_3: 

		OTHERRow11: 

		DateRow10: 

		AnalystRow10: 

		Instrument Function Test Pass P  Fail FRow10: 

		Record Lamp HoursRow10: 

		Yes Y  No N Plate Lot Row10: 

		Yes Y  No N Calibration Kit Lot Row10: 

		Yes Y  No N Calibration Kit Lot Row10_2: 

		Yes Y  No N Calibration Kit Lot Row10_3: 

		OTHERRow12: 

		DateRow11: 

		AnalystRow11: 

		Instrument Function Test Pass P  Fail FRow11: 

		Record Lamp HoursRow11: 

		Yes Y  No N Plate Lot Row11: 

		Yes Y  No N Calibration Kit Lot Row11: 

		Yes Y  No N Calibration Kit Lot Row11_2: 

		Yes Y  No N Calibration Kit Lot Row11_3: 

		OTHERRow13: 

		DateRow12: 

		AnalystRow12: 

		Instrument Function Test Pass P  Fail FRow12: 

		Record Lamp HoursRow12: 

		Yes Y  No N Plate Lot Row12: 

		Yes Y  No N Calibration Kit Lot Row12: 

		Yes Y  No N Calibration Kit Lot Row12_2: 

		Yes Y  No N Calibration Kit Lot Row12_3: 

		OTHERRow14: 










9700 Thermal Cycler Calibration Log

0.2 mL Sample Block



		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(37) / T(94)



		



		

1

		

2

		

3

		

4
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9

		10

		11

		12



		

A
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C

		

		

		

		

		

		

		

		

		

		

		

		



		

D

		

		

		

		

		

		

		

		

		

		

		

		



		

E

		

		

		

		

		

		

		

		

		

		

		

		



		F

		

		

		

		

		

		

		

		

		

		

		

		



		G

		

		

		

		

		

		

		

		

		

		

		

		



		

H

		

		

		

		

		

		

		

		

		

		

		

		















		Set point

		Temperature Non-Uniformity at Set point

		Pass

(Y or N)



		T (94)

		

		



		T (37)

		

		





Temperature Non-Uniformity must be ± 1ºC of set point to pass.
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9700 Thermal Cycler Calibration Log 
0.2 mL Sample Block 


 
 


OSBI CSD FBU 
QC_9700_0.2 (AΩ)   


Revision # 5 


 


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(37) / T(94) 
 
 


 
1 


 
2 


 
3 


 
4 5 6 7 8 9 10 11 12 


 
A             


 
B             


 
C             


 
D             


 
E             


F             


G             


 
H             


 
 
 
 
 


Set point Temperature Non-Uniformity at Set point 
Pass 


(Y or N) 
T (94)   


T (37)   
Temperature Non-Uniformity must be ± 1ºC of set point to pass. 


 


 





		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: 

		2A: 

		3A: 

		4A: 

		5A: 

		6A: 

		7A: 

		8A: 

		9A: 

		10A: 

		11A: 

		12A: 

		1B: 

		2B: 

		3B: 

		4B: 

		5B: 

		6B: 

		7B: 

		8B: 

		9B: 

		10B: 

		11B: 

		12B: 

		1C: 

		2C: 

		3C: 

		4C: 

		5C: 

		6C: 

		7C: 

		8C: 

		9C: 

		10C: 

		11C: 

		12C: 

		1D: 

		2D: 

		3D: 

		4D: 

		5D: 

		6D: 

		7D: 

		8D: 

		9D: 

		10D: 

		11D: 

		12D: 

		1E: 

		2E: 

		3E: 

		4E: 

		5E: 

		6E: 

		7E: 

		8E: 

		9E: 

		10E: 

		11E: 

		12E: 

		1F: 

		2F: 

		3F: 

		4F: 

		5F: 

		6F: 

		7F: 

		8F: 

		9F: 

		10F: 

		11F: 

		12F: 

		1G: 

		2G: 

		3G: 

		4G: 

		5G: 

		6G: 

		7G: 

		8G: 

		9G: 

		10G: 

		11G: 

		12G: 

		1H: 

		2H: 

		3H: 

		4H: 

		5H: 

		6H: 

		7H: 

		8H: 

		9H: 

		10H: 

		11H: 

		12H: 

		Temperature NonUniformity at Set pointT 94: 

		Pass Y or NT 94: 

		Temperature NonUniformity at Set pointT 37: 

		Pass Y or NT 37: 










9700 Thermal Cycler Calibration Log

0.5 mL Sample Block



		Analyst

		

		Date

		



		



		Thermal Cycler

OSBI Asset #

		Base

		



		

		Block (0.5 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(37) / T(94)



		



		

1

		

2

		

3

		

4

		

5

		

6

		

7

		

8

		

9

		

10



		

A
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C

		

		

		

		

		

		

		

		

		

		



		

D

		

		

		

		

		

		

		

		

		

		



		

E

		

		

		

		

		

		

		

		

		

		



		

F

		

		

		

		

		

		

		

		

		

		


















		Set point

		Temperature Non-Uniformity at Set point

		Pass

(Y or N)



		T (94)

		

		



		T (37)

		

		





Temperature Non-Uniformity must be ± 1ºC of set point to pass.
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9700 Thermal Cycler Calibration Log 
0.5 mL Sample Block 


 
 


 OSBI CSD FBU 
QC_9700_0.5 (AΩ) 


Revision # 5 


 


Analyst  Date  
 


Thermal Cycler 
OSBI Asset # 


Base  


Block (0.5 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. 


 
 
 


      
 


 
 
 
 
 
 


Set point Temperature Non-Uniformity at Set point 
Pass 


(Y or N) 
T (94)   


T (37)   
Temperature Non-Uniformity must be ± 1ºC of set point to pass. 


 


 


Temperature Uniformity Test      T(37) / T(94) 
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2 


 
3 4 5 6 7 8 
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10 


 
A            
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D           
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		Pass Y or NT 37: 

		Temperature NonUniformity at Set pointT 37: 

		Pass Y or NT 94: 

		Temperature NonUniformity at Set pointT 94: 

		fill_18: 

		fill_17: 

		F: 
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		D: 
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		Analyst or Company Performing MaintenanceRow6: 

		Analyst and Date Quality Control PerformedRow6: 

		Notes  CommentsRow6: 

		Equipment or InstrumentRow7: 

		Serial Number and OSBI Asset Row7: 

		Reason for MaintenanceRow7: 

		Date Maintenance PerformedRow7: 

		Analyst or Company Performing MaintenanceRow7: 

		Analyst and Date Quality Control PerformedRow7: 

		Notes  CommentsRow7: 

		Equipment or InstrumentRow8: 

		Serial Number and OSBI Asset Row8: 

		Reason for MaintenanceRow8: 

		Date Maintenance PerformedRow8: 

		Analyst or Company Performing MaintenanceRow8: 

		Analyst and Date Quality Control PerformedRow8: 

		Notes  CommentsRow8: 

		Equipment or InstrumentRow9: 

		Serial Number and OSBI Asset Row9: 

		Reason for MaintenanceRow9: 

		Date Maintenance PerformedRow9: 

		Analyst or Company Performing MaintenanceRow9: 

		Analyst and Date Quality Control PerformedRow9: 

		Notes  CommentsRow9: 

		Equipment or InstrumentRow10: 

		Serial Number and OSBI Asset Row10: 

		Reason for MaintenanceRow10: 

		Date Maintenance PerformedRow10: 

		Analyst or Company Performing MaintenanceRow10: 

		Analyst and Date Quality Control PerformedRow10: 

		Notes  CommentsRow10: 










Water Purification System Maintenance Log





		Final Filter Replacement

		SynergyPak Replacement

		UV Lamp Replacement

		Screen Filter Cleaning



		Date Replaced

		Analyst

		Date Replaced

		Analyst

		Date Replaced

		Analyst

		Date Cleaned

		Analyst



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		













OSBI CSD FBU

QC_H2O (AΩ)  

Revision # 5






Pipettor Calibration Reproducibility Log





		Analyst

		



		Date

		



		Serial Number

		



		Delivery Range

		



		Expected Volume

		



		Measurement 1 

		



		Measurement 2

		



		Measurement 3

		



		Measurement 4

		



		Measurement 5

		



		Average Volume 

		



		Percent Error

		



		Pass or Fail

		









		Analyst

		



		Date

		



		Serial Number

		



		Delivery Range

		



		Expected Volume

		



		Measurement 1 

		



		Measurement 2

		



		Measurement 3

		



		Measurement 4

		



		Measurement 5

		



		Average Volume 

		



		Percent Error

		



		Pass or Fail

		













OSBI CSD FBU

QC_PipetCalReprod (AΩ)

Revision # 5






Pipettor Calibration Reproducibility Log 
 


 
OSBI CSD FBU 


QC_PipetCalReprod (AΩ) 
Revision # 5 


 


 


Analyst  


Date  


Serial Number  


Delivery Range  


Expected Volume  


Measurement 1   


Measurement 2  


Measurement 3  


Measurement 4  


Measurement 5  


Average Volume   


Percent Error  


Pass or Fail  


 
 


Analyst  


Date  


Serial Number  


Delivery Range  


Expected Volume  


Measurement 1   


Measurement 2  


Measurement 3  


Measurement 4  


Measurement 5  


Average Volume   


Percent Error  


Pass or Fail  


 





		Analyst: 

		Date: 

		Serial Number: 

		Delivery Range: 

		Expected Volume: 

		Measurement 1: 

		Measurement 2: 

		Measurement 3: 

		Measurement 4: 

		Measurement 5: 

		Average Volume: 

		Percent Error: 

		Pass or Fail: 

		Analyst_2: 

		Date_2: 

		Serial Number_2: 

		Delivery Range_2: 

		Expected Volume_2: 

		Measurement 1_2: 

		Measurement 2_2: 

		Measurement 3_2: 

		Measurement 4_2: 

		Measurement 5_2: 

		Average Volume_2: 

		Percent Error_2: 

		Pass or Fail_2: 










Pipettor Calibration Log

		Serial #

		Delivery Range (µL)

		Low Measurement

		% Error

		High Measurement

		% Error

		Decontaminate

Yes (Y) / No (N)

		Analyst Initials

 & Date

		Pass / Fail



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		







		Measurements for Calibration



		1000 µL range

		1.030g to 0.970g

		50 µL range

		0.0515g to .0485g



		200 µL range

		0.206g to 0.194g

		10 µL range

		0.0103g to .0097g



		100 µL range

		0.1030g to 0.0970g

		1 µL range

		0.0011g to .0009g













OSBI CSD FBU

QC_PipetCal (AΩ)

Revision # 5




Pipettor Calibration Log 


 
OSBI CSD FBU 


QC_PipetCal (AΩ) 
Revision # 5 


Serial # Delivery Range 
(µL) 


Low 
Measurement % Error High 


Measurement % Error Decontaminate 
Yes (Y) / No (N) 


Analyst Initials 
 & Date Pass / Fail 


         


         


         


         


         


         


         


         


         


         


         


         


         


         


         


         


 
Measurements for Calibration 


1000 µL range 1.030g to 0.970g 50 µL range 0.0515g to .0485g 
200 µL range 0.206g to 0.194g 10 µL range 0.0103g to .0097g 
100 µL range 0.1030g to 0.0970g 1 µL range 0.0011g to .0009g 


 





		Serial Row1: 

		Delivery Range LRow1: 

		Low MeasurementRow1: 

		 ErrorRow1: 

		High MeasurementRow1: 

		 ErrorRow1_2: 

		Decontaminate Yes Y  No NRow1: 

		Analyst Initials  DateRow1: 

		Pass  FailRow1: 

		Serial Row2: 

		Delivery Range LRow2: 

		Low MeasurementRow2: 

		 ErrorRow2: 

		High MeasurementRow2: 

		 ErrorRow2_2: 

		Decontaminate Yes Y  No NRow2: 

		Analyst Initials  DateRow2: 

		Pass  FailRow2: 

		Serial Row3: 

		Delivery Range LRow3: 

		Low MeasurementRow3: 

		 ErrorRow3: 

		High MeasurementRow3: 

		 ErrorRow3_2: 

		Decontaminate Yes Y  No NRow3: 

		Analyst Initials  DateRow3: 

		Pass  FailRow3: 

		Serial Row4: 

		Delivery Range LRow4: 

		Low MeasurementRow4: 

		 ErrorRow4: 

		High MeasurementRow4: 

		 ErrorRow4_2: 

		Decontaminate Yes Y  No NRow4: 

		Analyst Initials  DateRow4: 

		Pass  FailRow4: 

		Serial Row5: 

		Delivery Range LRow5: 

		Low MeasurementRow5: 

		 ErrorRow5: 

		High MeasurementRow5: 

		 ErrorRow5_2: 

		Decontaminate Yes Y  No NRow5: 

		Analyst Initials  DateRow5: 

		Pass  FailRow5: 

		Serial Row6: 

		Delivery Range LRow6: 

		Low MeasurementRow6: 

		 ErrorRow6: 

		High MeasurementRow6: 

		 ErrorRow6_2: 

		Decontaminate Yes Y  No NRow6: 

		Analyst Initials  DateRow6: 

		Pass  FailRow6: 

		Serial Row7: 

		Delivery Range LRow7: 

		Low MeasurementRow7: 

		 ErrorRow7: 

		High MeasurementRow7: 

		 ErrorRow7_2: 

		Decontaminate Yes Y  No NRow7: 

		Analyst Initials  DateRow7: 

		Pass  FailRow7: 

		Serial Row8: 

		Delivery Range LRow8: 

		Low MeasurementRow8: 

		 ErrorRow8: 

		High MeasurementRow8: 

		 ErrorRow8_2: 

		Decontaminate Yes Y  No NRow8: 

		Analyst Initials  DateRow8: 

		Pass  FailRow8: 

		Serial Row9: 

		Delivery Range LRow9: 

		Low MeasurementRow9: 

		 ErrorRow9: 

		High MeasurementRow9: 

		 ErrorRow9_2: 

		Decontaminate Yes Y  No NRow9: 

		Analyst Initials  DateRow9: 

		Pass  FailRow9: 

		Serial Row10: 

		Delivery Range LRow10: 

		Low MeasurementRow10: 

		 ErrorRow10: 

		High MeasurementRow10: 

		 ErrorRow10_2: 

		Decontaminate Yes Y  No NRow10: 

		Analyst Initials  DateRow10: 

		Pass  FailRow10: 

		Serial Row11: 

		Delivery Range LRow11: 

		Low MeasurementRow11: 

		 ErrorRow11: 

		High MeasurementRow11: 

		 ErrorRow11_2: 

		Decontaminate Yes Y  No NRow11: 

		Analyst Initials  DateRow11: 

		Pass  FailRow11: 

		Serial Row12: 

		Delivery Range LRow12: 

		Low MeasurementRow12: 

		 ErrorRow12: 

		High MeasurementRow12: 

		 ErrorRow12_2: 

		Decontaminate Yes Y  No NRow12: 

		Analyst Initials  DateRow12: 

		Pass  FailRow12: 

		Serial Row13: 

		Delivery Range LRow13: 

		Low MeasurementRow13: 

		 ErrorRow13: 

		High MeasurementRow13: 

		 ErrorRow13_2: 

		Decontaminate Yes Y  No NRow13: 

		Analyst Initials  DateRow13: 

		Pass  FailRow13: 

		Serial Row14: 

		Delivery Range LRow14: 

		Low MeasurementRow14: 

		 ErrorRow14: 

		High MeasurementRow14: 

		 ErrorRow14_2: 

		Decontaminate Yes Y  No NRow14: 

		Analyst Initials  DateRow14: 

		Pass  FailRow14: 

		Serial Row15: 

		Delivery Range LRow15: 

		Low MeasurementRow15: 

		 ErrorRow15: 

		High MeasurementRow15: 

		 ErrorRow15_2: 

		Decontaminate Yes Y  No NRow15: 

		Analyst Initials  DateRow15: 

		Pass  FailRow15: 

		Serial Row16: 

		Delivery Range LRow16: 

		Low MeasurementRow16: 

		 ErrorRow16: 

		High MeasurementRow16: 

		 ErrorRow16_2: 

		Decontaminate Yes Y  No NRow16: 

		Analyst Initials  DateRow16: 

		Pass  FailRow16: 










TEMPERATURE LOG





		Equipment Type

		



		Brand / Model #

		



		OSBI Asset #

		



		Location

		







		DATE

		ANALYST

		TEMPERATURE

		



		DATE

		ANALYST

		TEMPERATURE



		

		

		°C  

		

		°F

		

		

		

		

		°C  

		

		°F

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		





			









OSBI CSD FBU

QC_TEMP (AΩ) 

Revision # 5






Thermometer Calibration Log



		Serial #

		Range of Measurement

		Date

		Analyst

		Subdivisions of a 

Degree Measured

		Desired Temperature

		Measured Temperature

		Notes



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		





		Calibrating Thermometer

		



		Serial #

		



		Calibration Due Date

		















OSBI CSD FBU

QC_Therm (AΩ)

Revision # 5






Thermomixer Calibration Log

		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 CSD FBU

QC_Thermomixer (AΩ)

Revision # 5




Thermomixer Calibration Log 


 
OSBI CSD FBU 


QC_Thermomixer (AΩ) 
Revision # 5 


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: 










pH Meter Maintenance and Calibration Log



		pH Meter Unit #

		



		



		MAINTENANCE



		Date

		Analyst

		Type of pH Meter Maintenance 

		Date

		Analyst

		Type of pH Meter Maintenance



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		CALIBRATION



		Date

		Analyst

		Low Range

		High Range

		Slope

		Pass  /  Fail

		Lot Numbers and Expiration Dates for Standards



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		













OSBI CSD FBU
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pH Meter Maintenance and Calibration Log 


 
OSBI CSD FBU 


QC_pHMeter (AΩ) 
Revision # 5 


 
pH Meter Unit #  


 
MAINTENANCE 


Date Analyst Type of pH Meter 
Maintenance  Date Analyst Type of pH Meter Maintenance 


      


      


      


      


      


      


CALIBRATION 
Date Analyst Low Range High Range Slope Pass  /  Fail Lot Numbers and Expiration Dates for Standards 


       


       


       


       


       


       


 





		pH Meter Unit: 

		DateRow1: 

		AnalystRow1: 

		Type of pH Meter MaintenanceRow1: 

		DateRow1_2: 

		AnalystRow1_2: 

		Type of pH Meter MaintenanceRow1_2: 

		DateRow2: 

		AnalystRow2: 

		Type of pH Meter MaintenanceRow2: 

		DateRow2_2: 

		AnalystRow2_2: 

		Type of pH Meter MaintenanceRow2_2: 

		DateRow3: 

		AnalystRow3: 

		Type of pH Meter MaintenanceRow3: 

		DateRow3_2: 

		AnalystRow3_2: 

		Type of pH Meter MaintenanceRow3_2: 

		DateRow4: 

		AnalystRow4: 

		Type of pH Meter MaintenanceRow4: 

		DateRow4_2: 

		AnalystRow4_2: 

		Type of pH Meter MaintenanceRow4_2: 

		DateRow5: 

		AnalystRow5: 

		Type of pH Meter MaintenanceRow5: 

		DateRow5_2: 

		AnalystRow5_2: 

		Type of pH Meter MaintenanceRow5_2: 

		DateRow6: 

		AnalystRow6: 

		Type of pH Meter MaintenanceRow6: 

		DateRow6_2: 

		AnalystRow6_2: 

		Type of pH Meter MaintenanceRow6_2: 

		DateRow1_3: 

		AnalystRow1_3: 

		Low RangeRow1: 

		High RangeRow1: 

		SlopeRow1: 

		Pass    FailRow1: 

		Lot Numbers and Expiration Dates for StandardsRow1: 

		DateRow2_3: 

		AnalystRow2_3: 

		Low RangeRow2: 

		High RangeRow2: 

		SlopeRow2: 

		Pass    FailRow2: 

		Lot Numbers and Expiration Dates for StandardsRow2: 

		DateRow3_3: 

		AnalystRow3_3: 

		Low RangeRow3: 

		High RangeRow3: 

		SlopeRow3: 

		Pass    FailRow3: 

		Lot Numbers and Expiration Dates for StandardsRow3: 

		DateRow4_3: 

		AnalystRow4_3: 

		Low RangeRow4: 

		High RangeRow4: 

		SlopeRow4: 

		Pass    FailRow4: 

		Lot Numbers and Expiration Dates for StandardsRow4: 

		DateRow5_3: 

		AnalystRow5_3: 

		Low RangeRow5: 

		High RangeRow5: 

		SlopeRow5: 

		Pass    FailRow5: 

		Lot Numbers and Expiration Dates for StandardsRow5: 

		DateRow6_3: 

		AnalystRow6_3: 

		Low RangeRow6: 

		High RangeRow6: 

		SlopeRow6: 

		Pass    FailRow6: 

		Lot Numbers and Expiration Dates for StandardsRow6: 






		



		OKLAHOMA STATE BUREAU OF INVESTIGATION

CRIMINALISTICS SERVICES DIVISION 

FORENSIC BIOLOGY UNIT 



ABBREVIATION LIST

		











		Abbreviation

		Meaning

		Abbreviation

		Meaning



		  

		Containing

		khb

		Known Human Blood



		

		Spun Down and Reconstituted to ___μL

		K

		Known



		

		Brought Volume Up to ___μL

		l

		Labeled



		

		Negative Result

		lg

		Large



		+ // 

		Positive Result

		LIMS

		Laboratory Information Management System



		/FOV

		Per Field of View

		lf

		Left



		~

		Approximately

		LOD

		Limit of Detection



		ADA

		Assistant District Attorney

		LPH

		Low Peak Height



		AM

		AutoMate

		ME

		Manila Envelope



		amp

		Amplify / Amplification

		misc

		Miscellaneous



		ALS

		Alternate Light Source

		msmt

		Measurement



		AP

		Acid Phosphatase

		N/A

		Not Applicable



		AT

		Analytical Threshold

		NA

		Not Analyzed



		ATM

		Acting Technical Manager

		NC

		Negative Control



		BC

		Barcode

		neg

		Negative



		bld

		Blood

		NO/NA

		Not Opened/Not Analyzed



		bls

		Blood-like staining

		NOAEV

		Nothing of Apparent Evidentiary Value Observed



		bpp

		Brown Paper Package

		N // Norm

		Normalized



		bps

		Brown Paper Sack

		NR

		No Results



		CE

		Coin Envelope

		obs’d

		Observed



		CF

		Case File

		OCME

		Office of the Chief Medical Examiner



		cig

		Cigarette

		OL

		Off-Ladder



		clr

		Clear

		OS

		Off-Scale



		cntl // ctl

		Control

		(p)

		Partial (on CODIS Data Entry Form)



		Co // CO

		COfiler

		Pb

		Paper Bindle



		Con

		Containing

		PHR

		Peak Height Ratio



		Cont

		Continued

		Pos

		Positive



		cpb

		Clear Plastic Bag

		PC

		Positive Control



		cpzb

		Clear Plastic Ziploc or Zipper Bag

		PCR

		Polymerase Chain Reaction



		CS

		Crime Scope

		PD

		Police Department



		d

		Dated

		PFE

		PrepFiler Express



		DA

		District Attorney

		Pg

		Page



		det

		Detected

		Pic

		Picture



		dia // diam

		Diameter

		Pkg

		Package



		diff ext // d.e.

		Differential Extraction

		PP

		Profiler Plus



		dil

		Dilution

		PP16

		PowerPlex 16



		DNA

		Deoxyribonucleic Acid

		PST

		Peak Stochastic Threshold



		ECN

		Evidence Control Number

		Pt

		Patient



		ee

		Evidence Envelope

		PU

		Pull-up



		env

		Envelope

		Q

		Questioned



		evid

		Evidence

		QF

		Quantifiler



		exp

		Expiration / Expires

		QM

		Quality Manager



		ext

		Extraction

		QNS

		Quantity Not Sufficient



		fluor

		Fluorescence

		QNC

		Quantitation Negative Control



		H // Hem // HS

		Hemastix

		RA

		Re-amplification



		Hosp

		Hospital

		RB

		Reagent Blank



		i

		Initialed

		RBE // RBQE

		Reagent Blank for Epithelial Fraction



		inc

		Inconclusive

		RBK

		Reagent Blank for Known Samples



		inj

		Injection

		RBQ

		Reagent Blank for Questioned Samples



		IDPlus // ID+

		Identifiler Plus

		RBS // RBQS

		Reagent Blank for Sperm Fraction



		kbs

		Known Blood Sample

		RE

		Re-extraction







		Abbreviation

		Meaning

		Analyst Initials

		Analyst Name



		reinf

		Reinforced

		ANS (ANH)

		Antje Stambaugh (Hulin)



		reinj // RJ

		Re-injection

		ARB

		Tony Birchfield



		R.E.T.

		Red Evidence Tape

		ART

		Allison Taylor



		ret

		Retained

		ASM

		Andrew Moreland



		RS

		Re-setup

		BAD (BAM)

		Beth Deen (McDow)



		rt

		Right

		BEW (BEJ)

		Barbara Wells (Jeske)



		rtPCR

		Real-Time PCR

		GCH

		Grace Helms



		s

		Sealed

		JDL

		J.D. Lindstrom



		SA

		Sexual Assault

		JJJ

		Janice Joslin



		saeck // sa kit

		Sexual Assault Evidence Collection Kit

		JLO

		Joe Orcutt



		sd

		Sealed, Dated

		KLS

		Krysta Snyder



		sdi

		Sealed, Dated, Initialed

		KST

		Kelly Taulbee



		sf

		Seminal Fluid

		MRB

		Misty Birchfield



		std ext // s.e.

		Standard Extraction

		RLP

		Ryan Porter



		si

		Sealed, Initialed

		SBF (SBP)

		Sara Ferrero (Paschel)



		sm

		Small

		TRL

		Todd Lindsey



		SO

		Sheriff’s Office

		WJC

		Bill Christensen



		SP

		Spike

		WRD

		Wendy Duke (DeLozier)



		ss

		Semen Standard

		

		



		[stereo]

		Steroscope Used

		

		



		ST

		Stutter

		

		



		std(s) // stnd(s)

		Standard(s)

		

		



		STR

		Short Tandem Repeat

		

		



		sus // S

		Suspect

		

		



		T // TK // TAK

		Takayama

		Previous FBU Analysts/Technicians:



		UV

		Ultraviolet Light

		ALB

		Amber Broadbooks



		vic // V

		Victim

		ARS

		Andrea Swiech (Solorzano)



		w/

		With

		ASS

		Ashleigh Sosebee



		w/o

		Without

		ENH

		Erin Henry



		WE

		White envelope

		DER

		Dan Russell



		wpb

		White Paper Bag

		JGK

		Joann Kihega



		wpe

		White Paper Envelope

		

		



		wpf

		White Paper Fold

		CODIS Analysts/Technician:



		wpp

		White Paper Package

		KDO

		Karen Oyerly



		wps

		White Paper Sack

		LJK

		Lesley Katzilierakis



		xmas

		Christmas Tree Stain

		RCW

		Rhonda Williams



		Y

		Yfiler

		

		



		Abbreviations maintain same meaning regardless of upper or lower case use.
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SWGDAM Interpretation Guidelines for Autosomal STR Typing by 
Forensic DNA Testing Laboratories 


Scientific Working Group on DNA Analysis Methods (SWGDAM)  


The Scientific Working Group on DNA Analysis Methods, better known by its acronym of SWGDAM, is a group of 
approximately 50 scientists representing federal, state, and local forensic DNA laboratories in the United States and 
Canada. During meetings, which are held twice a year, subcommittees discuss topics of interest to the forensic DNA 
community and often develop documents to provide direction and guidance for the community. A mixture 
interpretation subcommittee was formed in January 2007 and worked for several years to provide a guidance 
document on autosomal short tandem repeat (STR). This document was presented to the full SWGDAM group and 
received approval in January 2010. 


This document provides guidelines for the interpretation of DNA typing results from short tandem repeats (STR) and 
supersedes the Scientific Working Group on DNA Analysis Methods (SWGDAM) Short Tandem Repeat (STR) 
Interpretation Guidelines (2000). The revised guidelines are not intended to be applied retroactively. Guidance is 
provided for forensic casework analyses on the identification and application of thresholds for allele detection and 
interpretation, and appropriate statistical approaches to the interpretation of autosomal STRs with further guidance on 
mixture interpretation. Laboratories are encouraged to review their standard operating procedures and validation data 
in light of these guidelines and to update their procedures as needed. It is anticipated that these guidelines will evolve 
further as future technologies emerge. Some aspects of these guidelines may be applicable to low level DNA 
samples. However, this document is not intended to address the interpretation of analytical results from enhanced 
low template DNA techniques.  


Introduction 


The interpretation of DNA typing results for human identification purposes requires professional judgment and 
expertise. Additionally, laboratories that analyze DNA samples for forensic casework purposes are required by the 
Quality Assurance Standards for Forensic DNA Testing Laboratories (effective July 1, 2009) to establish and follow 
documented procedures for the interpretation of DNA typing results and reporting. Due to the multiplicity of forensic 
sample types and the potential complexity of DNA typing results, it is impractical and infeasible to cover every aspect 
of DNA interpretation by a preset rule. However, the laboratory should utilize written procedures for interpretation of 
analytical results with the understanding that specificity in the standard operating protocols will enable greater 
consistency and accuracy among analysts within a laboratory. It is recommended that standard operating procedures 
for the interpretation of DNA typing results be sufficiently detailed that other forensic DNA analysts can review, 
understand in full, and assess the laboratory’s policies and practices. The laboratory's interpretation guidelines should 
be based upon validation studies, scientific literature, and experience. 


Background  


Upon completion of the technical aspects of DNA analysis, DNA typing results must be verified and interpreted. The 
verification of the accuracy of the DNA typing results involves a review of peak designations and other software-
generated information, as well as an evaluation of quality controls. Based on this assessment, the DNA analyst 
performs interpretations, makes comparisons among samples (where appropriate) and draws conclusions. These 
data and conclusions are technically reviewed and the conclusions are typically captured for documentation and 
communication purposes within a laboratory report. 


Using current technologies for human identification, DNA typing results are derived through application of analytical 
software during and after electrophoresis of fluorescently-labeled amplification products that are generated for each 
sample using an amplification kit. For each sample, the software translates fluorescence intensity data into 
electropherograms and then labels any detected peaks with such descriptors as size (in base-pairs, or bp) and peak 
height (in relative fluorescence units, or RFU). Using allelic ladders for reference, the software then labels peaks that 
meet certain criteria with allelic designations. 


To ensure the accuracy of these computer-generated allele designations, the DNA analyst must verify that 
appropriate genotyping parameters (i.e., internal size standard and allelic ladder) were used and that the correct 
genotyping results were obtained for a known positive control. Additionally, if a sample is amplified using multiple kits 
that contain redundant loci, the DNA analyst must address the concordance of the genotyping results at the loci that 
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are common to both kits. As an example, a given sample amplified using both the Profiler PlusTM and COfilerTM 
Amplification Kits exhibits concordance when identical alleles for the genetic loci amelogenin, D3S1358, and D7S820 
are obtained. After verification of the allelic designations, the alleles are classified based on their peak height relative 
to an established minimum peak height threshold for comparison purposes.  


The results of the analysis controls [i.e., reagent blank(s), positive amplification control(s), and negative amplification 
control(s)] are evaluated. If the reagent blank(s), positive amplification control(s), and negative amplification control(s) 
yield results that are within their prescribed specifications, the DNA analyst interprets the DNA typing results from 
each sample to determine if the DNA typing results originated from a single donor or multiple donors. If the expected 
results are not obtained from a control sample(s), the DNA analyst must determine if the control(s) and/or sample(s) 
should be re-processed or proceed within the prescribed limitations of interpretation.  


Based on the interpretation of the forensic samples and a comparison of the DNA typing results obtained from the 
questioned sample(s) to those of any known sample(s), or a comparison between multiple questioned samples, a 
DNA analyst can reach one of three primary conclusions: cannot exclude, can exclude, or 
inconclusive/uninterpretable.  


Statistical interpretation for reported inclusionary results provides weight to the inclusionary statement. Statistical 
analysis is not required for exclusionary conclusions, comparisons between multiple questioned samples without a 
comparison to a known sample, nor applicable to inconclusive/uninterpretable results. The conclusions reached as 
part of the DNA interpretation process are compiled into a written draft by the DNA analyst and are subjected to 
technical and administrative reviews prior to issuing a final case report.  


This document addresses definitions, data evaluation, interpretation of results and conclusions/reporting for 
autosomal STR typing, including guidance on mixture interpretation. Approaches to statistical interpretation are 
presented. A list of relevant literature is also included to provide further source material.  


1. Preliminary Evaluation of Data  


The laboratory should develop criteria to determine whether an instrumental response represents the detection of 
DNA fragment(s) rather than instrument noise. An analytical threshold defines the minimum height requirement at 
and above which detected peaks can be reliably distinguished from background noise. Because the analytical 
threshold is based upon a distribution of noise values, it is expected that occasional, non-reproducible noise peaks 
may be detected above the analytical threshold. An analytical threshold should be sufficiently high to filter out noise 
peaks. Usage of an exceedingly high analytical threshold increases the risk of allelic data loss which is of potential 
exclusionary value.  


1.1. Analytical threshold: The Laboratory should establish an analytical threshold based on signal-to-noise analyses 
of internally derived empirical data. As an example, an analytical threshold may be based on two times the intensity 
difference between the highest peak and lowest trough within the instrumental noise data. Other scientific methods 
may be used. The usage of an analytical threshold value that differs substantially from manufacturer’s 
recommendations should be supported by internal signal-to-noise assessments.  


1.2. The laboratory must develop criteria to evaluate internal standards and/or allelic ladders.  


1.3. Controls are required to assess analytical procedures.  


1.3.1. The laboratory must establish criteria for evaluation of the following controls, including but not limited to: 
reagent blank and positive and negative amplification controls.  


1.3.2. The laboratory must develop criteria for the interpretation and documentation of results in the event that the 
controls do not perform as expected.  


1.4. A laboratory using STR multiplexes that contain redundant loci must establish criteria regarding the concordance 
of such data.  


2. Allele Designation  
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2.1. The laboratory establishes criteria to assign allele designations to appropriate peaks.  


2.1.1. Locus Designation: The laboratory establishes criteria to address locus assignment for alleles. The criteria 
should address alleles that fall above the largest or below the smallest allele (or virtual bin) of the allelic ladder.  


2.1.2. Allele Designation: The laboratory designates alleles as numerical values in accordance with 
recommendations of the International Society of Forensic Genetics.  


2.1.2.1. Allele designation is based operationally on the number of repeat sequences contained within the allele 
and by comparison to an allelic ladder.  


2.1.2.2. The laboratory establishes guidelines for the designation of alleles containing an incomplete repeat 
motif (i.e., an off-ladder allele falling within the range spanned by the ladder alleles). This designation includes 
the number of complete repeats and, separated by a decimal point, the number of base pairs in the incomplete 
repeat (e.g., FGA 18.2 allele).  


2.1.2.3. The laboratory establishes criteria for designating alleles that fall above the largest or below the 
smallest allele of the allelic ladder (or virtual bin). Extrapolation of an above/below ladder allele to a specific 
designation (e.g., generally to no more than one repeat unit) should also be supported by precision studies, 
validation and determination of measurement variance. Above/below ladder alleles should be designated as 
either greater than (>) or less than (<) the respective ladder allele (or virtual bin), or designated numerically 
when appropriate extrapolation can be used. When the “>” or “<” designation is used, the laboratory should 
establish criteria, based on relative sizes, for the comparison of such alleles among samples.  


3. Interpretation of DNA Typing Results  


3.1. Non-Allelic Peaks  


Because forensic DNA typing characterizes STR loci using PCR and electrophoretic technologies, some data that 
result from this analytical scheme may not represent actual alleles that originate in the sample. It is therefore 
necessary, before the STR typing results can be used for comparison purposes, to identify any potential non-allelic 
peaks. Non-allelic peaks may be PCR products (e.g., stutter, non-template dependent nucleotide addition, and non-
specific amplification product), analytical artifacts (e.g., spikes and raised baseline), instrumental limitations (e.g., 
incomplete spectral separation resulting in pull-up or bleed-through), or may be introduced into the process (e.g., 
disassociated primer dye). Generally, non-allelic data such as stutter, non-template dependent nucleotide addition, 
disassociated dye, and incomplete spectral separation are reproducible; spikes and raised baseline are generally 
non-reproducible.  


3.1.1. The laboratory establishes criteria based on empirical data (obtained internally or externally), and specific to 
the amplification and detection systems used, to address the interpretation of non-allelic peaks. The guidelines 
address identification of non-allelic peaks and the uniform application, across all loci of a DNA profile, of the 
criteria used to identify non-allelic peaks.  


3.1.1.1. In general, the empirical criteria are based on qualitative and/or quantitative characteristics of peaks. 
As an example, dye artifacts and spikes may be distinguished from allelic peaks based on morphology and/or 
reproducibility. Stutter and non-template dependent nucleotide addition peaks may be characterized based on 
size relative to an allelic peak and amplitude.  


3.1.1.2. While the application of an analytical threshold may serve to filter out some non-allelic peaks, the 
analytical threshold should be established based on signal-to-noise considerations (i.e., distinguishing potential 
allelic peaks from background). The analytical threshold should not be established for purposes of avoiding 
artifact labeling as such may result in the potential loss of allelic data.  


3.1.1.3. The laboratory establishes guidelines addressing off-scale data. Fluorescence detection instruments 
have a limited linear range of detection, and signal saturation can result in off-scale peaks. Following peak 
detection, such peaks in the analyzed data are assigned an artificial height value which is not representative of 
the true amplitude. Peak height values for off-scale peaks should not be used in quantitative aspects of 
interpretation (e.g., stutter and peak height ratio assessments).  
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3.2. Application of Peak Height Thresholds to Allelic Peaks  


Amplification of low-level DNA samples may be subject to stochastic effects, where two alleles at a heterozygous 
locus exhibit considerably different peak heights (i.e., peak height ratio generally <60%) or an allele fails to amplify to 
a detectable level (i.e., allelic dropout). Stochastic effects within an amplification may affect one or more loci 
irrespective of allele size. Such low-level samples exhibit peak heights within a given range which is dependent on 
quantitation system, amplification kit and detection instrumentation. A threshold value can be applied to alert the DNA 
analyst that all of the DNA typing information may not have been detected for a given sample. This threshold, referred 
to as a stochastic threshold, is defined as the value above which it is reasonable to assume that allelic dropout has 
not occurred within a single-source sample. The application of a stochastic threshold to the interpretation of mixtures 
should take into account the additive effects of potential allele sharing.  


3.2.1. The laboratory establishes a stochastic threshold based on empirical data derived within the laboratory and 
specific to the quantitation and amplification systems (e.g., kits) and the detection instrumentation used. It is noted 
that a stochastic threshold may be established by assessing peak height ratios across multiple loci in dilution 
series of DNA amplified in replicate. The RFU value above which it is reasonable to assume that, at a given locus, 
allelic dropout of a sister allele has not occurred constitutes a stochastic threshold.  


3.2.1.1. If measures are used to enhance detection sensitivity (i.e., allelic height), the laboratory should perform 
additional studies to establish independent criteria for application of a separate stochastic threshold(s). Such 
measures may include but not be limited to increased amplification cycle number, increased injection time, and 
post-amplification purification/concentration of amplified products.  


3.2.1.2. For samples for which an assumption can be made as to the number of contributors, the laboratory 
should establish criteria for comparison of allelic peaks which fall below the stochastic threshold. As an 
example, if a locus in an assumed single-source sample exhibits two peaks, one or both of which are below the 
stochastic threshold, the laboratory may use that locus for comparison purposes. Also, the presence of male 
DNA may be established based on a Y-allele at amelogenin that is below the stochastic threshold.  


3.2.2. If a stochastic threshold based on peak height is not used in the evaluation of DNA typing results, the 
laboratory must establish alternative criteria (e.g., quantitation values or use of a probabilistic genotype approach) 
for addressing potential stochastic amplification. The criteria must be supported by empirical data and internal 
validation and must be documented in the standard operating procedures.  


3.3. Peak Height Ratio  


Intra-locus peak height ratios (PHR) are calculated for a given locus by dividing the peak height of an allele with a 
lower RFU value by the peak height of an allele with a higher RFU value, and then multiplying this value by 100 to 
express the PHR as a percentage.  


3.3.1. The laboratory should establish PHR requirements based on empirical data for interpretation of DNA typing 
results from single-source samples. Different PHR expectations can be applied to individual loci (e.g., 70% for 
D3S1358, 65% for vWA, etc.) ; alternatively, a single PHR expectation can be applied to multiple loci (e.g., 60%).  


3.3.1.1. The laboratory may evaluate PHRs at various DNA template levels (e.g., dilution series of DNA). It is 
noted that different PHR expectations at different peak height ranges may be established.  


3.3.2. PHR requirements are only applicable to allelic peaks that meet or exceed the stochastic threshold.  


3.4. Number of Contributors to a DNA Profile  


Generally, a sample is considered to have originated from a single individual if one or two alleles are present at all 
loci for which typing results were obtained (although tri-allelic loci may occur), and the peak height ratios for all 
heterozygous loci are within the empirically determined values. It is noted that peak height imbalances may be seen 
in the typing results from, for example, a primer binding site variant that results in attenuated amplification of one 
allele of a heterozygous pair.  
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A sample is generally considered to have originated from more than one individual if three or more alleles are present 
at one or more loci (excepting tri-allelic loci) and/or the peak height ratios between a single pair of allelic peaks for 
one or more loci are below the empirically determined heterozygous peak height ratio expectation . Generally, the 
minimum number of contributors to a mixed sample can be determined based on the locus that exhibits the greatest 
number of allelic peaks. As an example, if at most five alleles are detected per locus, then the DNA typing results are 
consistent with having arisen from at least three individuals.  


3.4.1. For DNA mixtures, the laboratory should establish guidelines for determination of the minimum number of 
contributors to a sample. Alleles need not meet the stochastic threshold to be used in this assessment.  


3.4.2. The laboratory should define the number of alleles per locus and the relative intra-locus peak height 
requirements for assessing whether a DNA typing result is consistent with originating from one or more sources. 
The minimum number of loci should be defined for determination of whether a sample is a mixture.  


3.4.3. Where multiple amplifications and/or injections are generated for a given sample extract, the laboratory 
should establish guidelines for determining which results are used for comparisons and statistical calculations.  


3.4.3.1. If composite profiles (i.e., generated by combining typing results obtained from multiple amplifications 
and/or injections) are used, the laboratory should establish guidelines for the generation of the composite 
result. When separate extracts from different locations on a given evidentiary item are combined prior to 
amplification, the resultant 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 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.  


3.5. Interpretation of DNA Typing Results for Mixed Samples  


An individual’s contribution to a mixed biological sample is generally proportional to their quantitative representation 
within the DNA typing results. Accordingly, depending on the relative contribution of the various contributors to a 
mixture, the DNA typing results may potentially be further refined.  


As an example, if a sample contains a predominance of one individual’s DNA, that individual’s DNA profile may be 
determined. This state results in a distinguishable mixture, whereby there is a distinct contrast in signal intensities 
(e.g., peak heights) among the different contributors’ alleles. In such instances, major and/or minor contributors may 
be determined. Discernment of the STR typing results for the major or minor contributors to a mixture may be limited 
to only some loci (with the remaining loci yielding multiple potential genotypes for the major or minor contributor). The 
major (and possibly the minor) contributor may effectively constitute a deduced single-source profile.  


Alternatively, if the amounts of biological material from multiple donors are similar, it may not be possible to further 
refine the mixture profile. When major or minor contributors cannot be distinguished because of similarity in signal 
intensities, the sample is considered to be an indistinguishable mixture. The classification as indistinguishable may be 
limited to some, not all, of the loci for which DNA typing results are obtained and does not imply that the profile is 
uninterpretable. Individuals may still be included or excluded as possible contributors to an indistinguishable mixture.  


Evidence items taken directly from an intimate sample, as determined by the laboratory, are generally expected to 
yield DNA from the individual from whom the sample was taken. If another source of DNA is present in sufficient 
quantity in such a sample, a mixture of DNA is likely to be detected. Based on this expectation, any DNA typing 
results from such a mixture that match a conditional known sample (e.g., from the victim) may be separated from the 
other mixture results to facilitate identification of the foreign alleles. The obligate alleles may effectively constitute a 
single-source profile (i.e., if there is one DNA contributor in addition to the individual from whom the sample was 
taken) or a mixture profile (i.e., if there are multiple additional DNA contributors). A similar state can exist when 
another known individual (i.e., consensual partner) is expected to have contributed biological material to the mixed 
sample.  


3.5.1. The laboratory should establish guidelines based on peak height ratio assessments for evaluating potential 
sharing of allelic peaks among contributors and for determining whether contributors to a mixed DNA typing result 
are distinguishable. When assessing peak height ratios, pair-wise comparison of all potential genotypic 
combinations should be evaluated.  


5







3.5.2. The laboratory should define and document what, if any, assumptions are used in a particular mixture 
deconvolution.  


3.5.2.1. If no assumptions are made as to the number of contributors, at a minimum, the laboratory should 
assign to a major contributor an allele (e.g., homozygous) or pair of alleles (e.g., heterozygous) of greater 
amplitude at a given locus that do not meet peak height ratio expectations with any other allelic peak(s).  


3.5.2.2. If assumptions are made as to the number of contributors, additional information such as the number of 
alleles at a given locus and the relative peak heights can be used to distinguish major and minor contributors.  


3.5.3. A laboratory may define other quantitative characteristics of mixtures (e.g., mixture ratios) to aid in further 
refining the contributors.  


3.5.3.1. Differential degradation of the contributors to a mixture may impact the mixture ratio across the entire 
profile.  


3.5.4. Mixtures with a Single Major Contributor and One or More Minor Contributors:  


3.5.4.1. In general, heterozygous alleles attributed to a major contributor should meet the laboratory’s 
established peak height ratio expectations for single-source samples. Due to the potential for overlapping 
peaks to cause imbalance of major heterozygous alleles, the laboratory may establish a quantitative means of 
evaluating the distinction in peak heights of the major and minor contributors (i.e., mixture ratio).  


3.5.4.2. After deconvolution, the DNA typing results attributed to an individual minor contributor should also 
meet PHR expectations. The PHR expectations of a minor contributor may be reduced due to stochastic peak 
height variation and the additive effects of peak sharing (e.g., minor peak and stutter peaks).  


3.5.4.3. Due to the possibility that the minor contributor’s alleles may be shared by the major contributor (and 
thus masked), determination of a single genotype for a minor contributor may be possible at only some loci 
(while multiple allelic combinations, or allelic drop out, are possible at other loci).  


3.5.5. Mixtures with Multiple Major Contributors and One or More Minor Contributors: The laboratory should 
establish guidelines based on peak height ratio assessments and/or mixture ratios for determining whether 
multiple major contributors are present in a mixed sample.  


3.5.6. Mixtures with Indistinguishable Contributors: The laboratory should establish guidelines based on peak 
height ratio assessments for identifying mixtures for which no major or minor contributors can be discerned.  


3.5.7. Mixtures with a Known Contributor(s): The laboratory should establish guidelines for determining whether 
separation of a known contributor’s profile is applicable (e.g., based on the types of evidentiary items).  


3.5.7.1. At a minimum, where there is no indication of sharing of the known and obligate alleles, the laboratory 
should separate out those alleles attributable to the known sample (e.g., victim, consensual partner, etc.).  


3.5.7.2. To further refine the obligate alleles in a profile, the laboratory may establish guidelines for addressing 
potential sharing of alleles among the individual known to have contributed to a sample and the additional 
contributor(s).  


3.5.8. Interpretation of Potential Stutter Peaks in a Mixed Sample  


3.5.8.1. For mixtures in which minor contributors are determined to be present, a peak in stutter position 
(generally n-4) may be determined to be 1) a stutter peak, 2) an allelic peak, or 3) indistinguishable as being 
either an allelic or stutter peak. This determination is based principally on the height of the peak in the stutter 
position and its relationship to the stutter percentage expectations established by the laboratory.  
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3.5.8.2. Generally, when the height of a peak in the stutter position exceeds the laboratory’s stutter expectation 
for a given locus, that peak is consistent with being of allelic origin and should be designated as an allele.  


3.5.8.3. If a peak is at or below this expectation, it is generally designated as a stutter peak. However, it should 
also be considered as a possible allelic peak, particularly if the peak height of the potential stutter peak(s) is 
consistent with (or greater than) the heights observed for any allelic peaks that are conclusively attributed (i.e., 
peaks in non-stutter positions) to the minor contributor(s).  


3.6 Comparison of DNA Typing Results  


The following determinations can be made upon comparison of evidentiary and known DNA typing results (and 
between evidentiary samples):  


• The known individual cannot be excluded (i.e., is included) as a possible contributor to the DNA obtained 
from an evidentiary item.  


• The known individual is excluded as a possible contributor.  
• The DNA typing results are inconclusive/uninterpretable.  
• The DNA typing results from multiple evidentiary items are consistent or inconsistent with originating from a 


common source(s).  


3.6.1. The laboratory must establish guidelines to ensure that, to the extent possible, DNA typing results from 
evidentiary samples are interpreted before comparison with any known samples, other than those of assumed 
contributors.  


3.6.2. DNA typing results may not be obtained at all loci for a given evidentiary sample (e.g., due to DNA 
degradation, inhibition of amplification and/or low-template quantity); a partial profile thus results.  


3.6.2.1. For partial profiles, the determination of which alleles/loci are suitable for comparison and statistical 
analysis should be made prior to comparison to the known profiles.  


3.6.2.2. The laboratory should establish guidelines for inclusions and exclusions when a known individual’s 
DNA profile is not fully observed in the evidentiary profile.  


3.6.3. The laboratory must establish guidelines for inclusionary, exclusionary and inconclusive/uninterpretable 
conclusions based on comparisons of DNA typing results from known samples and both single-source and mixed 
evidentiary samples.  


3.6.4. For mixtures for which two or more individuals cannot be excluded as potential contributors, the laboratory 
may establish guidelines for assessing whether all of the DNA typing results obtained from the mixed sample are 
accounted for by the multiple known samples.  


3.6.5. Because assumptions regarding the origin of evidence or the number of contributors to a mixture can impact 
comparisons, the laboratory should establish guidelines for documenting any assumptions that are made when 
formulating conclusions.  


3.6.6. The laboratory should establish guidelines for identifying DNA typing results for which comparisons of 
evidentiary and known samples are not made (at a minimum, to include inconclusive/uninterpretable results).  


4. Statistical Analysis of DNA Typing Results  


In forensic DNA testing, calculations are performed on evidentiary DNA profiles that are established as relevant in the 
context of the case to aid in the assessment of the significance of an inclusion. These calculations are based on the 
random match probability (RMP), the likelihood ratio (LR), or the combined probability of exclusion/inclusion 
(CPE/CPI).  


7







While the RMP is commonly thought of in terms of single-source profiles, the application of this formula to evidentiary 
profiles inherently includes an assumption of the number of contributors to the DNA sample. As such, this document 
also applies the term RMP to mixture calculations where the number of contributors is assumed (this has sometimes 
been referred to as a “modified RMP”). By using the RMP nomenclature, these calculations are distinguished from 
the CPI nomenclature which is commonly thought of in terms of a mixture calculation that makes no assumption as to 
the number of contributors.  


In addition to assumptions of the number of contributors, quantitative peak height information and mixture ratio 
assessments may or may not be included in the interpretation of an evidentiary profile. Calculations performed using 
interpretations incorporating this information are termed “restricted.” When this quantitative peak height information is 
not included, the resultant calculation is termed “unrestricted” (Figure 1).  


 


Figure 1. Illustration of “restricted” versus “unrestricted” approaches based on relative peak heights (using an 
assumption of two donors with all peaks above the stochastic threshold).  


The genetic loci and assumptions used for statistical calculations must be documented, at a minimum, in the case 
notes.  


4.1. The laboratory must perform statistical analysis in support of any inclusion that is determined to be relevant in the 
context of a case, irrespective of the number of alleles detected and the quantitative value of the statistical analysis.  


4.1.1. The laboratory should establish guidelines where multiple stains from the same or separate items have 
provided genetic information that is consistent with originating from a common source(s) but having various levels 
of discrimination. In general, the statistics for the typing results that provide the most genetic information and/or 
the highest discrimination potential are reported.  


4.2. For calculating the CPE or RMP, any DNA typing results used for statistical analysis must be derived from 
evidentiary items and not known samples. This precludes combining multiple CPE or RMP results for the same 
mixture component of an evidentiary sample. However, different calculations may be made for the same mixture 
component if different assumptions as to the number of contributors are made and clearly stated in the case notes 
and/or report.  


4.3. The laboratory must not use inconclusive/uninterpretable data (e.g., at individual loci or an entire multi-locus 
profile) in statistical analysis.  


4.3.1. For a distinguishable mixture, a major contributor(s) profile may be suitable for statistical analysis even in 
the presence of inconclusive minor contributor results.  
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4.4. Exclusionary conclusions do not require statistical analysis.  


4.5. The laboratory must document the source of the population database(s) used in any statistical analysis.  


4.6. The formulae used in any statistical analysis must be documented and must address both homozygous and 
heterozygous typing results, multiple locus profiles, mixtures, minimum allele frequencies, and, where appropriate, 
biological relationships.  


4.6.1. Given a profile for which multiple formulae are applicable, the laboratory must have guidelines for the 
selection of the formula(e) suitable for statistical application (see Table 1).  


4.6.2. It is not appropriate to calculate a composite statistic using multiple formulae for a multi-locus profile. For 
example, the CPI and RMP cannot be multiplied across loci in the statistical analysis of an individual DNA profile 
because they rely upon different fundamental assumptions about the number of contributors to the mixture.  


4.6.3. When using CPE/CPI (with no assumptions of number of contributors) to calculate the probability that a 
randomly selected person would be excluded/included as a contributor to the mixture, loci with alleles below the 
stochastic threshold may not be used for statistical purposes to support an inclusion. In these instances, the 
potential for allelic dropout raises the possibility of contributors having genotypes not encompassed by the 
interpreted alleles.  


4.6.3.1. Alleles below the stochastic threshold may be used for comparisons and/or to establish the presence of 
a mixture or male DNA (e.g., Y allele at amelogenin).  


4.6.3.2. A restricted CPE/CPI may be applied to multiple major contributors despite the presence of minor 
contributor(s) alleles below the stochastic threshold; a description of how to calculate can be found in Section 
5.3.5.  


4.7. If a laboratory uses source attribution statements, then it must establish guidelines for the criteria on which such 
a declaration is based.  


5. Statistical Formulae  


5.1. Whenever the statistical analysis at a locus is meant to represent all possible contributors to a mixture, if there is 
a reasonable possibility that locus dropout could have led to the loss of an entire genotype, then a statistical 
calculation should not be performed for that locus. Similarly, the product rule should not be applied when the resultant 
set of combined profiles would not include all individuals who would not be excluded as possible contributors to the 
mixture.  


5.2. Random Match Probability (RMP)  


5.2.1. When the interpretation is based upon the assumption of a single contributor (or a single major contributor 
to a mixture), the RMP formulae are those described in NRCII recommendations 4.1, 4.2, 4.3, and 4.4. The most 
commonly used formulae are listed below:  


5.2.1.1. For heterozygote genotypes, the formula is 2pq. This is NRCII formula 4.1b.  


5.2.1.2. For homozygote genotypes, the formula is p2 + p(1-p)θ , where q = 0.01 or 0.03 in accordance with 
NRCII. This is NRCII formula 4.4a.  


5.2.1.3. For single-allele profiles where the zygosity is in question (e.g., it falls below the stochastic threshold):  


5.2.1.3.1. The formula 2p, as described in recommendation 4.1 of NRCII, may be applied to this result.  


5.2.1.3.2. Instead of using 2p, the algebraically identical formulae 2p – p2 and p2 + 2p(1-p) may be used to 
address this situation without double-counting the proportion of homozygotes in the population.  
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5.2.1.3.3. Laboratories may choose to assign the value of 1 to the scenario described in 5.2.1.3., i.e. not use 
the locus for statistical weight.  


5.2.1.4. Conditional subpopulation calculations may also be performed in accordance with NRCII formulae 
4.10a and 4.10b.  


5.2.2. When the interpretation is conditioned upon the assumption of a particular number of contributors greater 
than one, the RMP is the sum of the individual frequencies for the genotypes included following a mixture 
deconvolution. Examples are provided below.  


5.2.2.1. In a sperm fraction mixture (at a locus having alleles P, Q, and R) assumed to be from two contributors, 
one of whom is the victim (having genotype QR), the sperm contributor genotypes included post-deconvolution 
might be PP, PQ, and PR. In this case, the RMP for the sperm DNA contributor could be calculated as [p2 + 
p(1-p)θ] + 2pq + 2pr.  


5.2.2.2. In a sperm fraction mixture (at a locus having alleles P, Q, and R) assumed to be from two contributors, 
where the major contributor is the victim (having genotype QR), there remains an obligate minor contributor P 
allele above the stochastic threshold. Also present in the results are two peaks filtered as possible stutter (S* 
and T*). If both filtered peaks are within an RFU range that could reasonably be paired with the P allele as 
heterozygous genotypes, the sperm contributor genotypes included post-deconvolution might be PP, PQ, PR, 
PS* and PT*. In this case, the RMP for the sperm DNA contributor could be calculated as [p2 + p(1-p)θ] + 2pq + 
2pr + 2ps + 2pt. Some laboratories might instead choose to apply a single-allele formula as discussed in 
section 5.2.1.3, e.g., 2p.  


5.2.2.3. In a mixture having at a locus alleles P, Q, and R, assumed to be from two contributors, where all three 
alleles are below the stochastic threshold, the interpretation may be that the two contributors could be a 
heterozygote-homozygote pairing where all alleles were detected, a heterozygote-heterozygote pairing where 
all alleles were detected, or a heterozygote-heterozygote pairing where a fourth allele might have dropped out. 
In this case, the RMP must account for all heterozygotes and homozygotes represented by these three alleles, 
but also all heterozygotes that include one of the detected alleles. The RMP for this interpretation could be 
calculated as 
(2p – p2) + (2q – q2) + (2r – r2) – 2pq – 2pr – 2qr.  


5.2.2.3.1. Since 2p includes 2pq and 2pr, 2q includes 2pq and 2qr, and 2r includes 2pr and 2rq, the formula 
in 5.2.2.3 subtracts 2pq, 2pr, and 2qr to avoid double-counting these genotype frequencies.  


5.2.2.3.2. Laboratories may choose to use the formula 2p + 2q + 2r for the scenario described in 5.2.2.3.  


5.2.2.3.3. Laboratories may choose to assign the value of 1 to the scenario described in 5.2.2.3, i.e. not use 
the locus for statistical weight.  


5.2.2.4. Care should be taken to not report a calculated RMP greater than 1.0. This can occur when using the 
calculations discussed in 5.2.2.1 and 5.2.2.2 (due to the application of q in the standard homozygote formula 
but not in the heterozygote formula) and in 5.2.2.3.1 (due to the double counting of the PP, QQ, RR, PQ, PR, 
and QR genotype frequencies).  


5.2.2.5. In a sperm fraction assumed to be from two contributors, one of whom is the victim, the sperm 
contributor genotypes included post-deconvolution might include only a single genotype (PQ) at locus 1, but 
multiple possible genotypes (UU or UV) at locus 2. In this case, the two-locus RMP for the sperm DNA 
contributor could be calculated as 2pq * [u2 + u(1-u)θ + 2uv].  


5.2.2.6. The unrestricted RMP might be calculated for mixtures that display no indications of allelic dropout. The 
formulae include an assumption of the number of contributors, but relative peak height information is not 
utilized. For two-person mixtures, the formulae for loci displaying one, two, or three alleles are identical to the 
CPI calculation discussed in section 5.3. For loci displaying four alleles (P, Q, R, and S), homozygous 
genotypes would not typically be included. The unrestricted RMP in this case would require the subtraction for 
homozygote genotype frequencies, e.g., (p + q + r + s)2 – p2 – q2 – r2 – s2.  
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5.2.3. When a suspect’s profile has been determined to match the unknown profile, if the alternate hypothesis is 
that a relative of the suspect is in fact the source of the unknown profile, then all efforts should be undertaken to 
obtain a sample directly from the relative in question so that there is no need to rely on a probability-based 
estimate of a coincidental match.  


In the absence of a direct comparison, conditional match probabilities for various relatives can be calculated in 
accordance with NRCII formulae 4.8 and 4.9.  


5.2.3.1. Full Siblings (NRCII formulae 4.9a and 4.9b)  


Genotype of suspect Probability of the same
genotype in a sibling  


PP (1 + 2p + p2) / 4  
PQ (1 + p + q + 2pq) / 4  


 
5.2.3.2. Other Relatives (NRCII formulae 4.8a and 4.8b)  


Genotype of suspect Probability of the same
genotype in a relative  


PP p2 + 4p(1 – p)F  
PQ 2pq + 2(p + q – 4pq)F  


 
where F = 1/4 for parent and offspring; 1/8 for half-siblings; 1/8 for uncle and nephew; 1/8 for grandparent and 
grandchild; and 1/16 for first cousins.  


5.2.3.3. Conditional subpopulation corrections could also be applied to these formulae following the methods of 
Ayres (2000) as described in Fung and Hu (2008).  


5.3. Combined Probability of Inclusion (CPI) and Exclusion (CPE)  


5.3.1. PI is calculated as (sum of allele frequencies)2 for each locus.  


5.3.2. The CPI is the product of the individual locus PIs: CPI = PI1 * PI2 * ... * PIN  


5.3.3. The PE has been commonly presented two ways  


5.3.3.1. PE = 1 – PI 


5.3.3.2. PE = q2 + 2pq, where p is the sum of allele frequencies and q represents all other alleles (1 – p). This is 
analogous to the single allele formula described in 5.2.1.3.2.  


5.3.3.3. Population substructure corrections can also be applied using PE = 1 – [p2 – p(1 – p)θ], where p is the 
sum of allele frequencies observed at that locus.  


5.3.4. The CPE has been commonly presented two ways  


5.3.4.1. CPE = 1 – CPI  


5.3.4.2. CPE = 1 – [(1 – PE1) * [(1 – PE2) * ... * (1 – PEN)]  
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5.3.5. The CPI and CPE are typically applied to all alleles detected in a mixture, subject to the limitations 
described in section 4.6.3. This section also allowed for a restricted CPI and CPE. Examples of both scenarios are 
provided below.  


5.3.5.1. Unrestricted CPI and CPE. In a mixture at a locus having alleles P, Q, and R, all above the laboratory’s 
stochastic threshold, the interpretation might be that all potential contributors to this mixture have genotypes 
consisting of some combination of the detected alleles (PP, QQ, RR, PQ, PR, and QR). In this case, the 
probability of inclusion for the mixture could be calculated as (p + q + r)2.  


5.3.5.2. Unrestricted CPI and CPE. In a mixture at a locus having alleles P, Q, R, and S where alleles P, Q, and 
R are above the stochastic threshold, but allele S is below that threshold, in the standard application of the CPI 
and CPE, no calculation would be performed at this locus.  


5.3.5.3. Restricted CPI and CPE. Given (a) a mixture at a locus having alleles P, Q, R, and S, (b) alleles P, Q, 
and R significantly (as defined by the laboratory) above the stochastic threshold, and (c) allele S is below the 
stochastic threshold, the interpretation might be that the higher RFU alleles are a distinct group, separate from 
the contributor(s) of the low-RFU S allele. The lab might choose to calculate a restricted probability of inclusion 
utilizing just the P, Q, and R alleles, (p + q + r)2.  


5.3.5.3.1. Based on the above example, had the S allele been greater than the stochastic threshold, but still 
identified as distinct from the higher-RFU alleles, a second general CPI or CPE could have been calculated 
using all four alleles.  


5.4. Likelihood Ratio (LR)  


5.4.1. When the evidence profile is determined to be single source, and the reference and evidence profiles are 
identical at all loci, LR = 1/RMP.  


5.4.1.1. The numerator of the LR calculation would assume the suspect’s contribution, meaning that the 
probability of observing results consistent with his profile would be 1.0.  


5.4.1.2. The denominator would assume that the suspect is not the contributor. The probability of a randomly 
selected person having the evidence profile is represented by the RMP.  


5.4.2. The calculation of the LR in a mixture is dependent upon the evidence profile, the comparison reference 
profile(s), and the individual hypotheses. Given the myriad possible combinations, any list would be necessarily 
incomplete. A limited set of examples is provided below.  


5.4.2.1. An “unrestricted” LR is the LR calculated without taking peak heights into consideration, especially in 
the denominator.  


5.4.2.1.1. At a locus, a mixture with alleles P and Q, is assumed to be from two contributors, and displays no 
indications of allelic dropout. No further considerations of peak heights are undertaken. The suspect in 
question is PP, and no other reference standards are being considered for inclusion.  


The numerator of the LR calculation would assume the suspect’s contribution, meaning that the probability of 
observing results consistent with his genotype would be 1.0. The second, unknown contributor must complete the 
mixture by having allele Q and nothing other than P or Q. Therefore the numerator to the calculation would be the 
sum of the frequencies for the second contributor’s possible genotypes (QQ and PQ)  


LR numerator = [q2 + q(1-q)θ] + 2pq  


The denominator of the LR calculation might assume that the mixture is a combination of two unknown contributors. 
(Alternate hypotheses are possible as long as the numerator and denominator hypotheses are mutually exclusive.) 
The unknown contributors must have no alleles other than P or Q, and the combination of their genotypes must 
complete the detected mixture of P and Q.  
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Contrib. #1 Contrib. #2 Combined Probability 
PP  QQ  [p2 + p(1-p)θ] * [q2 + q(1-q)θ ]  
QQ  PP  [q2 + q(1-q)θ ] * [p2 + p(1-p)θ]  
PQ  PP  2pq * [p2 + p(1-p)θ]  
PP  PQ  [p2 + p(1-p)θ] * 2pq  
PQ  QQ  2pq * [q2 + q(1-q)θ ]  
QQ  PQ  [q2 + q(1-q)θ ] * 2pq  
PQ  PQ  2pq * 2pq  


LR denominator = the sum of the possible combinations of genotypes (i.e., summing the seven combined 
probabilities).  


5.4.2.2. A “restricted” LR is the LR calculated once relative peak heights are taken into consideration. Note: 
Within an STR profile, some loci may have results that give identical restricted and unrestricted LRs.  


5.4.2.2.1. At a locus, a mixture with alleles P and Q, is assumed to be from two contributors, and displays no 
indications of allelic dropout. The peak height ratio is 50% (P allele taller). Across the entire profile, the 
mixture appears to be 2:1. The suspect in question is PP, and no other reference standards are being 
considered for inclusion.  


The numerator of the LR calculation would assume the suspect’s contribution, meaning that the probability of 
observing results consistent with his genotype would be 1.0.  


The second, unknown contributor must complete the mixture by having allele Q and nothing other than P or Q. If the 
assumed contributor (the suspect) is the minor contributor to the mixture, the possible second contributor genotypes 
included post-deconvolution might be PQ.  


LR numerator = 2pq  


Conversely, if the second contributor is the minor contributor, the possible second contributor genotypes included 
post-deconvolution might be QQ.  


LR numerator = q2 + q(1-q)θ 


The denominator of the LR calculation might assume that the mixture is a combination of two unknown contributors. 
The unknown contributors must have no alleles other than P or Q, and the combination of their genotypes must 
complete the detected mixture of P and Q. Based upon the relative peak height ratios and the overall mixture ratio, 
the restricted LR denominator might be limited to the following pairs of genotypes:  


Major 
Contrib. 


Minor. 
Contrib. Combined Probability  


PP QQ [p2 + p(1-p)θ ] * [q2 + q(1-q)θ ]  
PQ PP 2pq * [p2 + p(1-p)θ ]  


  


LR denominator = the sum of the possible combinations of genotypes (i.e., summing the two combined probabilities).  


5.4.2.3 Additional formulae for restricted and unrestricted LRs can be found in Fung and Hu (2008).  


Table 1 – Suitable Statistical Analyses for DNA Typing Results  
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The statistical methods listed in the table cannot be combined into one calculation. For example, combining RMP at 
one locus with a CPI calculation at a second locus is not appropriate. However, an RMP may be calculated for the 
major component of a mixture and a CPE/CPI for the entire mixture (as referred to in section 4.6.2).  


Category of DNA Typing Result RMP CPE/CPI LR (1) 
Single Source • • 
Single Major Contributor to a Mixture • • 
Multiple Major Contributors to a Mixture • (2)  • (2)  • 
Single Minor Contributor to a Mixture • • (3)  • 
Multiple Minor Contributors to a Mixture • (2)  • (3)  • 
Indistinguishable Mixture • (1)  • • 


(1) Restricted or unrestricted  
(2) Restricted  
(3) All potential alleles identified during interpretation are included in the statistical calculation  
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Glossary for this document  


Allelic dropout: failure to detect an allele within a sample or failure to amplify an allele during PCR.  


Analytical threshold: the minimum height requirement at and above which detected peaks can be reliably 
distinguished from background noise; peaks above this threshold are generally not considered noise and are either 
artifacts or true alleles.  


Artifact: a non-allelic product of the amplification process (e.g., stutter, non-templated nucleotide addition, or other 
non-specific product), an anomaly of the detection process (e.g., pull-up or spike), or a by-product of primer synthesis 
(e.g., “dye blob”).  


Coincidental match: a match which occurs by chance.  
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Composite profile: a DNA profile generated by combining typing results from different loci obtained from multiple 
injections of the same amplified sample and/or multiple amplifications of the same DNA extract. When separate 
extracts from different locations on a given evidentiary item are combined prior to amplification, the resultant DNA 
profile is not considered a composite profile.  


Conditional:an interpretation category that incorporates assumption(s) as to the number of contributors.  


CPE: combined probability of exclusion; produced by multiplying the probabilities of inclusion from each locus and 
subtract the product from 1; (i.e., 1-CPI).  


CPI: combined probability of inclusion; produced by multiplying the probabilities of inclusion from each locus; (i.e., 1-
CPE).  


Deconvolution: separation of contributors to a mixed DNA profile based on quantitative peak height information and 
any underlying assumptions.  


Deduced: inference of an unknown contributor’s DNA profile after taking into consideration the contribution of a 
known/assumed contributor’s DNA profile 


Differential Degradation: a DNA typing result in which contributors to a DNA mixture are subject to different levels of 
degradation (e.g., due to time of deposition), thereby impacting the mixture ratios across the entire profile.  


Distinguishable Mixture:a DNA mixture in which relative peak height ratios allow deconvolution of the profiles of 
major/minor contributor(s).  


Evidence sample: also known as Questioned sample.  


Exclusion: a conclusion that eliminates an individual as a potential contributor of DNA obtained from an evidentiary 
item based on the comparison of known and questioned DNA profiles (or multiple questioned DNA profiles to each 
other).  


Guidelines: a set of general principles used to provide directions and parameters for decision making.  


Heterozygote: an individual having different alleles at a particular locus; usually manifested as two distinct peaks for 
a locus in an electropherogram.  


Homozygote: an individual having the same (or indistinguishable) alleles at a particular locus; manifested as a single 
peak for a locus in an electropherogram.  


Inclusion: a conclusion for which an individual cannot be excluded as a potential contributor of DNA obtained from 
an evidentiary item based on the comparison of known and questioned DNA profiles (or multiple questioned DNA 
profiles to each other).  


Inconclusive/uninterpretable: an interpretation or conclusion in which the DNA typing results are insufficient, as 
defined by the laboratory, for comparison purposes.  


Indistinguishable mixture: a DNA mixture in which relative peak height ratios are insufficient to attribute alleles to 
individual contributor(s).  


Intimate sample: a biological sample from an evidence item that is obtained directly from an individual’s body; it is 
not unexpected to detect that individual’s allele(s) in the DNA typing results.  


Known sample: biological material for which the identity of the donor is established and used for comparison 
purposes (referred to as a “K”).  
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Likelihood ratio (LR): the ratio of two probabilities of the same event under different hypotheses; typically the 
numerator contains the prosecution’s hypothesis and the denominator the defense’s hypothesis.  


Major contributor(s): an individual(s) who can account for the of the DNA in a mixed profile.  


Masked allele: an allele of the minor contributor that may not be readily distinguishable from the alleles of the major 
contributor or an artifact.  


Minor contributor(s): an individual(s) who can account for the lesser portion of the DNA in a mixed profile.  


Mixture: a DNA typing result originating from two or more individuals.  


Mixture ratio: the relative ratio of the DNA contributions of multiple individuals to a mixed DNA typing result, as 
determined by the use of quantitative peak height information; may also be expressed as a percentage.  


Noise: background signal detected by a data collection instrument.  


No results: no allelic peaks detected above the analytical threshold.  


Obligate allele: an allele in a mixed DNA typing result that is (a) foreign to an assumed contributor, or (b) based on 
quantitative peak height information, determined to be shared with the assumed contributor.  


Partial profile: a DNA profile for which typing results are not obtained at all tested loci due, for example, to DNA 
degradation, inhibition of amplification and/or low- quantity template.  


Peak height ratio (PHR): the relative ratio of two alleles at a given locus, as determined by dividing the peak height 
of an allele with a lower relative fluorescence unit (RFU) value by the peak height of an allele with a higher RFU 
value, and then multiplying this value by 100 to express the PHR as a percentage; used as an indication of which 
alleles may be heterozygous pairs and also in mixture deconvolution.  


Probability of exclusion (PE): the percentage of the population that can be excluded as potential contributors to a 
DNA mixture.  


Probability of inclusion (PI): the percentage of the population that can be included as potential contributors to a 
DNA mixture; also known as Random Man Not Excluded. 


Questioned sample: biological sample recovered from a crime scene or collected from persons or objects 
associated with a crime (referred to as a “Q”).  


Random Match Probability (RMP): the probability of randomly selecting an unrelated individual from the population 
who could be a potential contributor to an evidentiary profile.  


Reference sample: also known as Known sample.  


Restricted: referring to a statistical approach conditioned on the number of contributors and with consideration of 
quantitative peak height information and inference of contributor mixture ratios; used to limit the genotypic 
combinations of possible contributors.  


Signal-to-noise ratio: an assessment used to establish an analytical threshold to distinguish allelic peaks (signal) 
from background/instrumental noise.  


Single-source profile: DNA typing results determined to originate from one individual based on peak height ratio 
assessments and the number of alleles at given loci.  
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Source attribution: a declaration which identifies an individual as the source of an evidentiary profile to a reasonable 
degree of scientific certainty based on a single-source or major contributor profile.  


Stochastic effects: the observation of intra-locus peak imbalance and/or allele drop-out resulting from random, 
disproportionate amplification of alleles in low-quantity template samples.  


Stochastic threshold: the peak height value above which it is reasonable to assume that, at a given locus, allelic 
dropout of a sister allele has not occurred.  


Stutter: a minor peak typically observed one repeat unit smaller than a primary STR allele resulting from strand 
slippage during amplification.  


Unrestricted: referring to a statistical approach performed without consideration of quantitative peak height 
information and inference of contributor mixture ratios; for CPE/CPI this may or may not be conditioned on the 
number of contributors.  
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Guidelines which are intended to make it reflective of the current state of forensic Y-STR typing. 


This document is not intended to invalidate any forensic Y-STR casework testing performed in 


accordance with the previous guidelines nor be applied retroactively.  SWGDAM’s inclusion of 


this “retroactive” statement is intended to convey that the revised guidance be applied 


prospectively and not retroactively.  With the underlying assumption that work (validation, 


training, analysis, interpretation) performed prior to the issuance of the revisions was appropriate 


and scientifically valid, revision of the applicable guidelines is not intended to invalidate or call 


into question the previous work. 


Guidance is provided for forensic casework analyses on the identification and application of 


thresholds for allele detection and interpretation, and appropriate statistical approaches to the 


interpretation of Y-STR haplotypes including guidance on mixture interpretation.  Laboratories 


are encouraged to review their standard operating procedures and validation data in light of these 


guidelines and to update their procedures as needed.  This document is not intended to address 


the interpretation of analytical results from Y-STR testing using enhanced low template DNA 


techniques [i.e., such techniques are based on a laboratory’s internal validation and entail 


conditions used in the analysis of low template DNA samples that result in an increased potential 


for stochastic effects (such as allelic drop in or drop out, increased stutter and increased intra-


locus peak imbalance)]. 


Introduction  


The interpretation of DNA typing results, to include the results of Y-STR testing, for human 


identification purposes requires professional judgment and expertise.  Additionally, laboratories 


that analyze DNA samples for forensic casework purposes are required by the Quality Assurance 


Standards for Forensic DNA Testing Laboratories to establish and follow documented 


procedures for the interpretation of DNA typing results and reporting.  Due to the multiplicity of 


forensic sample types and the potential complexity of DNA typing results, it is impractical and 


infeasible to cover every aspect of DNA interpretation by a preset rule.  However, the laboratory 


should utilize written procedures for interpretation of analytical results with the understanding 


that specificity in the standard operating protocols will enable greater consistency and accuracy 


among analysts within a laboratory.  It is recommended that standard operating procedures for 
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the interpretation of DNA typing results be sufficiently detailed that other forensic DNA analysts 


can review, understand in full, and assess the laboratory’s policies and practices.  The 


laboratory's interpretation guidelines should be based upon validation studies, scientific 


literature, and experience.  


Background  


Please refer to the SWGDAM Interpretation Guidelines for Autosomal STR Typing by Forensic 


DNA Testing Laboratories for general background information regarding forensic DNA analysis 


and definition of terms. 


For the purposes of forensic nuclear DNA testing, the typing of autosomal STR loci should 


generally be performed due to their high power of discrimination and their utility for searching 


against the National DNA Index System.  Y-STR typing is an additional tool that can be used in 


concert with autosomal typing for the recovery of male DNA profiles in male:female mixtures.  


Y-STR typing is also used in lieu of autosomal typing for the detection of male DNA in mixtures 


that contain an overabundance of female DNA.  Given that under certain conditions a male 


minor contributor in a mixture of female:male DNA may only be detectable by Y-STR typing, 


laboratories should pursue Y-STR analysis as the most appropriate means of detecting a male 


contributor(s) in some forensic samples. 


Due to the transmission of the Y-chromosome within a paternal lineage, Y-STR typing can also 


aid in the identification of missing persons. 


Subsequent to a match between two samples using Y-STR testing, the Y-STR haplotype is 


searched against a database of Y-STR haplotypes to estimate the population frequency of the 


profile.  It is noted that two specimens that exhibit the same Y-STR haplotype may have 


originated from either a common individual source, from any male within the same paternal 


lineage or unrelated individuals.  A paternal lineage consists of those male relatives to whom the 


same Y-chromosome has been transmitted from a common ancestor.  Barring mutation, all male 


relatives within the same paternal lineage have the same Y-STR profile.  Attribution of the Y-


STR typing results to a single individual, to the exclusion of relatives in the paternal lineage, is 
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generally not possible based on Y-chromosome loci.  However, loci with higher mutation rates 


may enhance the ability to distinguish relatives in the same paternal lineage (Ballantyne et al., 


2012).  In addition, unrelated individuals may exhibit the same Y-STR haplotype. 


1. Application of Y-STR Typing 


When the detection of male DNA is relevant in the context of a case, Y-STR typing may be 


appropriate under certain conditions (e.g., in a mixture of male and female DNA, the alleles 


of male origin are shared or otherwise indistinguishable from those of female origin, or a 


relative abundance of female DNA precludes the detection of male alleles).  Quantitative 


PCR that enables the estimation of the quantities of both male and female DNA is an 


important tool for the determination of an amplification strategy that maximizes the potential 


for determining the male component(s) of a mixture. 


1.1 The laboratory should establish guidelines that define the parameters under which 


samples are subjected to Y-STR typing. 


1.1.1 The ratio of the total (or female) DNA detected in a sample, relative to male 


DNA, can generally be predictive of the ability to detect a male minor 


contributor in a mixture of female:male DNA using autosomal typing.  


1.1.1.1 Based on the autosomal amplification kit and detection 


instrumentation used, the laboratory should establish guidelines (e.g., 


based on total:male DNA quantities) for when detection of a male 


minor contributor to a mixture is not expected with autosomal typing. 


1.1.2 If a ratio of total (or female) to male DNA is not used to determine the 


suitability of autosomal and Y-STR typing, the laboratory should establish 


alternative criteria for establishing amplification strategies to maximize the 


potential for detecting male DNA. 


1.1.3 Samples for which detection of a male minor contributor is not expected with 


autosomal typing should be conserved for Y-STR typing 







SWGDAM Y-STR Interpretation Guidelines – Approved 01/09/14 


5 | P a g e  


 


2. Preliminary Evaluation of Data 


Please refer to the SWGDAM Interpretation Guidelines for Autosomal STR Typing by 


Forensic DNA Testing Laboratories for general guidance regarding the following topics: 


analytical threshold, internal standards, allelic ladders, controls and concordance of 


redundant loci.   


3. Allele Designation 


Alleles should be designated in accordance with recommendations of the DNA Commission 


of the International Society of Forensic Genetics [Gill et al. (2001), Gusmão et al. (2006)].  


Please refer to the SWGDAM Interpretation Guidelines for Autosomal STR Typing by 


Forensic DNA Testing Laboratories for general guidance regarding locus and allele 


designation. 


3.1 More than one allele can occur at any Y-STR locus in a single-source sample. 


3.1.1 A multi-copy locus (e.g., DYS385 a/b) is present more than once in the genome.  


Accordingly, a single primer pair that amplifies a multi-copy sequence 


generates more than one allele.  For multi-copy loci, if alleles cannot be 


assigned unequivocally to a particular locus (i.e., DYS385 a or DYS385 b), then 


both alleles should be reported (e.g., DYS385 a/b 11,14).  The order that the 


alleles are listed (typically from the smallest to the largest) does not imply 


assignation to one or other of the two alternative chromosomal locations. 


3.1.2 The majority of duplications (83% of those in the U.S. Y-STR Database, 


Release 3.0) result in alleles that differ in size by 1 repeat unit, while 17% of 


duplications involve 2-, 3-, 4- and partial-repeat unit differences.   


3.1.3 The proximity of certain loci on the Y-chromosome allows for the simultaneous 


duplication of alleles at multiple loci.  As an example, multi-locus duplications 


at the closely spaced loci DYS437, DYS439 and/or DYS389I/II are reported 
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within haplotypes in the U.S. Y-STR Database, as are multi-locus duplications 


at the closely spaced DYS439 and DYS635. 


3.1.4 Tri-alleles have been reported [e.g., in the U.S. Y-STR Database, Release 3.0 


(23,419 haplotypes), at DYS385 a/b (24 occurrences) and DYS390 (1 


occurrence)]. 


3.2 Occasionally, deletion of a portion of the Y-chromosome or a primer-binding site 


mutation can result in the failure to detect one or more Y-STR loci.  The majority of 


null alleles occur at a single locus per haplotype.  However, multi-locus null alleles can 


occur due to deletion of loci that are within close proximity to one another (e.g., 


DYS437, DYS439 and DYS389I/II; and DYS391 and DYS635). 


3.2.1 The laboratory should establish guidelines for the identification of such null 


alleles.  As an example, this guideline may be based on experimental studies 


designed to distinguish a null allele from an undetected allele resulting from low 


template amounts, DNA degradation or inhibition. 


3.2.2 A designated null allele(s) can be used for searching the US Y-STR database. 


3.3 Partial Y-STR haplotypes may be used for inclusionary and exclusionary purposes.  


The laboratory should establish the minimum number of loci from an evidentiary 


profile required to perform a comparison to a reference profile.   


4. Identification of Non-Allelic Peaks 


Y-STR typing results generated with the current Y-STR typing kits exhibit the same non-


allelic peaks observed in autosomal STR typing results.  Please refer to the SWGDAM 


Interpretation Guidelines for Autosomal STR Typing by Forensic DNA Testing Laboratories 


for general guidance regarding non-allelic peaks and off-scale data. 
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5. Application of the Stochastic Thresholds to Allelic Peaks 


Please refer to the SWGDAM Interpretation Guidelines for Autosomal STR Typing by 


Forensic DNA Testing Laboratories for general guidance regarding the establishment and 


usage of the stochastic threshold. 


5.1 The stochastic threshold is not applicable to single-copy Y-STR loci.  


5.1.1 Low template amplifications could have drop-out of a duplicated allele at a Y-


STR locus that is typically single-copy.  While duplications have been observed 


in single-copy Y-STR loci, they are rare.  In view of this, a reasonable profile 


frequency estimate will generally be obtained by searching the database using 


the observed allele.  Accounting for an undetected second allele would not 


result in a practical difference in probability. 


5.2 The laboratory should establish a stochastic threshold for known multi-copy Y-STR 


loci based on empirical data derived within the laboratory and specific to the 


quantitation and amplification systems (e.g., kits) and the detection instrumentation 


used.  It is noted that a stochastic threshold may be established by assessing peak height 


ratios across any multi-copy locus in a dilution series of DNA amplified in replicate.  


The RFU value above which it is reasonable to assume that, at a given locus, allelic 


dropout of a sister allele has not occurred constitutes a stochastic threshold. 


6. Peak Height Ratio 


Please refer to the SWGDAM Interpretation Guidelines for Autosomal STR Typing by 


Forensic DNA Testing Laboratories for general guidance regarding the establishment and 


usage of peak height ratio.  


7. Number of Contributors to a DNA Profile 


Please refer to the SWGDAM Interpretation Guidelines for Autosomal STR Typing by 


Forensic DNA Testing Laboratories for general guidance regarding the recognition of 
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mixtures, the minimum number of contributors to a mixture, and the generation of composite 


profiles 


7.1 A specimen is generally considered to have originated from more than one male 


individual if two or more alleles are present at two or more loci single-copy loci. 


7.2 For a given locus, assessment of repeat-unit differences in multiple alleles may aid in 


distinguishing a mixed sample from a single-source sample that exhibits duplication 


(see 3.1.1). 


8. Interpretation of DNA Typing Results for Mixed Samples 


Please refer to the SWGDAM Interpretation Guidelines for Autosomal STR Typing by 


Forensic DNA Testing Laboratories for general guidance regarding the following topics:  


mixture deconvolution, distinguishable and indistinguishable mixtures, mixtures with known 


contributors, deduced single source specimens derived from mixed specimens, the 


application of peak height ratio guidelines to mixture results, allele sharing, interpretation of 


potential stutter peaks in mixed samples and mixture ratios. 


8.1 Single-source Y-STR haplotypes that are deduced from mixtures may be used for 


comparison purposes.  Such profiles include (a) those of major (and potentially minor) 


contributor(s) to a distinguishable mixture, and (b) for an intimate sample, those foreign 


alleles derived from separation of a conditional known sample (e.g., from the victim) 


type.  


8.2 Indistinguishable Y-STR mixtures (i.e., single-donor major and/or minor contributor 


haplotypes cannot be discerned) may be used for exclusionary purposes.  SWGDAM 


has not yet reached consensus, however, on the appropriate statistical approach for 


estimating the occurrence of a combination of haplotypes in a population.  A laboratory 


choosing to report inclusionary Y-STR typing results from indistinguishable mixtures 


that are determined to be relevant in the context of a case must perform statistical 


analysis in support of any inclusion.  The statistical method employed must be 
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supported by empirical data and internal validation and documented in the laboratory’s 


standard operating procedures.    


9. Comparison of DNA Typing Results 


Please refer to the SWGDAM Interpretation Guidelines for Autosomal STR Typing by 


Forensic DNA Testing Laboratories for general guidance regarding the following topics:  


interpretation of evidentiary profiles relative to that of known profiles, partial profiles, 


possible conclusions, full accounting of mixed results, documentation of assumptions, and 


results for which no comparisons will be made. 


10. Statistical Analysis of DNA Typing Results 


Please refer to the SWGDAM Interpretation Guidelines for Autosomal STR Typing by 


Forensic DNA Testing Laboratories for general guidance regarding the following topics:  


when to perform statistical analysis, data appropriate for use in statistical analysis, statistical 


analysis for major contributors to distinguishable mixtures, reporting of statistical analysis, 


and documenting the source of the population database(s) used in statistical analysis. 


All Y-STR loci analyzed in commercial kits are physically linked on the Y-chromosome.  


Due to the lack of recombination, the entire Y-chromosome haplotype must be treated as a 


single locus.  Haplotype frequencies are estimated using the counting method.  The counting 


method involves searching a given haplotype against a database to determine the number of 


times the haplotype was observed in that database.  The frequency of the haplotype in the 


database is then estimated by dividing the count by the number of haplotypes searched.   


A Y-STR profile probability can be estimated from the observed haplotype frequency by 


attaching a confidence interval (generally 95% or greater) to the haplotype frequency 


estimate to capture the effect of database size.  The sampling variance of the profile 


probability decreases as the database size increases.  
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The profile probability is not the same as the match probability, which addresses the question 


of a match between the evidentiary and reference samples given that the reference donor is 


not the source of the evidentiary sample.  Match probabilities are the probabilities of 


observing a profile given that it has already been observed and depend on the evolutionary 


history of the population.  There are different approaches for calculating match probabilities, 


including coalescent theory and the theory used for autosomal profiles by Balding and 


Nichols (1994).  These SWGDAM guidelines give a population genetic approach to 


calculating match probabilities, making use of the population structure parameter θ.  In the 


context of a given case, relevant population(s) for which the match probability will be 


estimated should be identified.  A consolidated U.S. Y-STR database 


(http://usystrdatabase.org) has been established and may be used.  Should a specific 


population(s) other than those provided in the U.S. Y-STR Database be required, the Y- 


Chromosome Haplotype Reference Database (YHRD) may be used (http://yhrd.org).  A 


number of other Y-STR haplotype databases exist online [listed at 


http://www.cstl.nist.gov/biotech/strbase/y_strs.htm.] 


10.1 The laboratory should establish guidelines for the number of Y-STR loci used for 


searches of population databases.  In general, the statistics for the typing results that 


provide the most genetic information and/or the highest discrimination potential are 


reported. 


10.1.1 Population databases may contain profiles typed with different multiplexes, 


containing different numbers and/or sets of loci, such that only a subset of the 


database may have been typed at all of the loci present in the evidence profile.  


This can lead to a seemingly paradoxical situation:  a more discriminating set of 


loci gives a less discriminating frequency estimate than a less discriminating set 


of loci, simply because there were fewer database profiles typed with the more 


discriminating set.  In such situations, it is acceptable to perform additional 


searches of the population database using reduced locus sets in an attempt to 


obtain the maximal discrimination potential for that combination of evidence 


and population database profiles. 



http://usystrdatabase.org/

http://yhrd.org/

http://www.cstl.nist.gov/biotech/strbase/y_strs.htm
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10.1.1.1 Regardless of the number or selection of loci searched, the most 


discriminating search is generally the one which gave the lowest 


proportion of matching haplotypes per number of profiles compared.  


For example, U.S. Y-STR Database (Release 3.1) contains 1,984 


samples with 23-locus profiles.  Searching the database with a 23-


locus evidence profile would limit comparisons to just those 1,984 


profiles.  Searching that same evidence profile a second time using the 


11-locus subset common to all profiles in the U.S. Y-STR Database 


would increase the number of comparisons to 25,787 profiles. 


10.1.1.2 When performing reduced locus-count searches, caution must be taken 


to exclude any “matches” that would have been non-matches had more 


of the evidence profile been searched.  For example, a “match” at the 


11 SWGDAM loci between the evidence and a population database 


sample would not be included as a match for statistical purposes if the 


profiles differed at any additional loci for which they both had 


information. 


10.2 The basis for the profile probability estimation is the counting method.  The application 


of a confidence interval accounts for database size and sampling variation. 


10.2.1 The Y haplotype frequency (p) is calculated using the p = x/N formula, where x 


is equal to the number of times the haplotype is observed in a database 


containing N number of haplotypes.  For example, if a haplotype has been 


observed twice in a database of N = 2000, the frequency of that haplotype will 


be: 2/2000 = 0.001. 


10.2.2 Reporting a Y haplotype frequency, without a confidence interval, is acceptable 


but only provides a factual statement regarding observations of a Y haplotype in 


the database. 
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10.2.3 An upper confidence limit for the probability of the Y haplotype in the 


population should be calculated using the method described by Clopper and 


Pearson (1934).  This uses the binomial distribution for the probabilities of 


counts, including zero or other small numbers that are found for Y haplotypes.  


If the database has n haplotypes and x of the haplotype of interest are found, 


then the required upper confidence limit p0 is the solution to 


Eq. 1     
 
 
   


  
         


      


Here α gives the level of confidence:  α = 0.05 gives a 95% confidence limit. 


The equation finds the value p0 of the population proportion p for which the 


cumulative probability 0, 1, . . . x copies of the profile is equal to α.  This 


equation will require a computer to solve.  A special case of the result in 


equation 1 is when the haplotype of interest is not seen in the database, and x = 


0.  The equation now has only one term in the sum on the left hand side: (1− 


p0)
n
 = α.  The solution is 


Eq. 2   p0 = 1 − α
1/n


 


and for a 95% confidence limit this is very close to 3/n.  (If n = 2000 the exact 


95% upper confidence limit is 0.0014967, whereas 3/2000 is 0.0015.) 


10.2.4 Typical Clopper and Pearson (1934) upper confidence interval p0 values at  = 


0.05 for various n and x are provided below for demonstrative purposes: 


  n = 500 n = 1,000 n = 5,000 n = 10,000 n = 50,000 n = 100,000 


X 


0 0.005974 0.002991 0.000599 0.000300 0.000060 0.000030 


1 0.009452 0.004735 0.000948 0.000474 0.000095 0.000047 


2 0.012538 0.006282 0.001259 0.000629 0.000126 0.000063 


3 0.015434 0.007735 0.001550 0.000775 0.000155 0.000078 


4 0.018213 0.009130 0.001830 0.000915 0.000183 0.000092 


5 0.020910 0.010484 0.002101 0.001051 0.000210 0.000105 
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10.3 It is recognized that population substructure exists for Y-STR haplotypes.  Studies with 


current population databases have shown that multi-locus θ values are very small for 


most populations, with the magnitude of the value being inversely proportional to the 


number of Y-STR loci.  Theta (θ) is used in the following equation for the match 


probability: 


Eq. 3   Pr(A│A) = θ + (1 – θ) pA 


where A is the haplotype of interest and Pr(A│A) is the probability of observing 


haplotype A given that it has already been seen once in another individual of the same 


subpopulation.  pA is the profile probability which can be estimated by the counting 


method, with sampling uncertainty being accommodated by using the upper confidence 


limit for the estimate of pA. 


10.3.1 Equation 3 is a match probability.  It is the haplotype analog of the formulae 


described in National Research Council (1996) Recommendation 4.2.  The 


match probability, or a likelihood ratio that incorporates the match probability, 


should be reported. 


10.3.1.1 For example, a match probability of 0.001 means that there is a 1 in 


1000 chance of randomly selecting a second individual with this 


profile given that it has already been observed once. 


10.3.1.2 When the evidence profile is determined to be single source, the 


inverse of the match probability (Eq. 3) is the likelihood ratio.  For 


example, a match probability of 0.001 means that the DNA match is 


1000 times more likely to occur if the reference individual (or a 


patrilineal relative) is the contributor than if the source of the evidence 


is a randomly selected individual from the same population. 


10.3.2 Due to an increase in the overall haplotype mutation rate, the magnitude of  


decreases as the number of loci increases.  Similarly, for multiplexes with 
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identical numbers of loci, the magnitude of theta will be lower for the multiplex 


with a higher overall mutation rate. 


10.3.3 Estimates of  for Equation 3 are provided in Appendix 1.  Other estimates of  


have been published [Budowle et al. (2009a), Budowle et al. (2009b), 


Cockerton et al. (2012), Ge et al. (2010a)]. 


10.3.3.1 For partial Y-STR profiles, a value from Appendix 1 should be 


selected based on the number of loci used. 


10.3.4 The advent of new multiplexes (i.e., with additional Y-STR loci, or with a 


different set or subset of loci) will necessitate additional studies of which will 


be made available through SWGDAM. 


10.3.5 Empirical studies of  reflect the database used.   estimates will change as the 


number of profiles in the database change.  The changes in  estimates are 


expected to be small for small proportional changes in the number of profiles. 


10.4 While SWGDAM recommends the usage of match probabilities as formulated in 


Equation 3, alternate statistical approaches for inclusionary Y-STR typing results have 


been described [e.g., Brenner (2014)].  The statistical method employed by the 


laboratory must be supported by empirical data and internal validation and documented 


in the laboratory’s standard operating procedures.   


10.5 The match probabilities for autosomal and Y-STR typing results obtained for a given 


sample may be combined.  The independent inheritance of these systems suggests 


independence of the profile probabilities.  However, there are dependencies between 


match probabilities among autosomal and Y profiles.  These dependencies are low for 


populations with low ethnic heterogeneity but they increase as population structure 


increases.  An approach to accommodate autosomal and Y profile dependencies was 


given by Walsh et al. (2008) and developed further by work currently in progress 


[preliminary results were reported by Weir et al. (2013).]  Such dependencies are 
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negligible for match probabilities of the values currently seen when the focus is on 


matches to unrelated individuals, or to those more distantly related than first cousins. 


10.5.1 Combining autosomal and Y-STR results requires a consistent approach to the 


statistical question being addressed.  Under the assumption of negligible 


dependencies, the match probability formula (Eq. 3) is to be multiplied by the 


autosomal match probability as defined by National Research Council (1996) 


Recommendation 4.2.  


10.6 Prior to reporting combined statistics for mtDNA and Y-STR results, the laboratory 


issuing the report should verify that each population used demonstrates independence 


between the mtDNA and Y-STR results.  If independence cannot be demonstrated 


between the mtDNA and Y-STR results for the referenced population(s), combining 


these systems is not recommended.  Ge et al. (2010b) and Roby et al. (2009) report 


evidence of statistical independence between mtDNA and Y-STR profiles in U.S. and 


Chilean populations.   


10.7 The CODIS software generates a combined likelihood ratio for autosomal, mtDNA and 


Y-STR results for missing person searches to rank potential candidates.  However, this 


value is not intended to be a reporting statistic. 
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Appendix 1   


Estimation of  (or FST) using African American, Asian, Caucasian, Hispanic, and Native 


American population data from the U.S. Y-STR Database release 3.2 follows from methods 


described by Weir and Cockerham (1984), recently modified following a suggestion of Bhatia et 


al. (2013).   describes the chance of haplotypes being the same within populations relative to 


the chance of them being the same between populations.  The original work of Weir and 


Cockerham assumed the same value of  applied to all populations, and haplotype frequencies 


were weighted by sample sizes in calculating averages.  When  differs among populations it is 


more appropriate to use unweighted averages, and the analyses can be cast in terms of the 


proportions of pairs of haplotypes that match, within and between populations.  This method was 


described by Weir et al. (2013), and a peer-reviewed publication is forthcoming. 


To provide  values (Table 1) for partial as well as full profiles,  was estimated for all possible 


subsets of loci for each of three multiplexes (Figures 1 and 2).  For convenience,  was assumed 


to be the same for all haplotypes with the same number of loci.  Although there is variability 


among single loci, the variability in  among sets of larger numbers of loci is small, and the 


numerical values shown are good indicators of the effects of changing the number of loci.   
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Table 1.   estimates
1
 for all possible subsets of loci


2
 for each of three multiplexes 


Loci
3
 For African Americans, 


Asians, Caucasians & 


Hispanics 


For African Americans, 


Asians, Caucasians, 


Hispanics &  


Native Americans 


1 0.06 0.06 


2 0.04 0.04 


3 0.03 0.03 


4 0.02 0.02 


5 0.008 0.008 


6 0.005 0.005 


7 0.003 0.003 


8 0.002 0.002 


9 0.001 0.002 


10 0.0006 0.002 


11 0.0004 0.0009 


12 0.0002 0.0007 


13 0.0002 0.0006 


14 0.0001 0.0005 


15 0.00008 0.0005 


16 0.00006 0.0004 


17 0.00003 0.0004 


18 0.00003 0.0004 


19 0.00003 0.0003 


20 0.00002 0.0003 


21 0.00002 0.0003 


22 0.00002 0.0003 


 
1 


Theta estimates are based on the maximum value observed among the three multiplexes shown 


in Figures 1 and 2. 
 


2
 Theta estimates were calculated using average matching proportions across all possible 


combinations of loci within each multiplex for the numbers of loci represented above (e.g., the 


average matching proportion for all 170,544 15-locus combinations that can occur with the 


PowerPlex Y23 multiplex).  
 


3 
DYS385a,b was counted as a single locus.
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Figure 1.  PowerPlex Y, Yfiler and PowerPlex Y23  estimates excluding Native American 


population data 


  
Figure 2.  PowerPlex Y, Yfiler and PowerPlex Y23  estimates including Native American 


population data 
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About This Guide


IMPORTANT! Before using this product, read and understand the information the 
“Safety” appendix in this document.


Revision history


Purpose


The AmpFlSTR® Yfiler® PCR Amplification Kit User Guide provides information about 
the Life Technologies instruments, chemistries, and software associated with the 
AmpFlSTR® Yfiler® PCR Amplification Kit.


Revision Date Description


A November 2004 New document.


B June 2005 —


C August 2006 —


D September 2010 —


E April 2011 Change to limited licensing information.


F March 2012 Change to limited licensing information.


G August 2012 • Remove Mac OS® procedures.
• Add 3100, 3100-Avant, 3130, 3130xl, 3500, 


3500xL Genetic Analyzer information. Added 
GeneMapper® ID Software and GeneMapper® 
ID-X Software information.


• Add validation experiments and results for 
buffer and enzyme kit component changes.


H September 2012 Correct PCR final extension time error in rev G.


J April 2014 Change the number of PCR cycles from 28 to 30 
on page 19.
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1   Overview


■ Product overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11


■ Workflow overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15


■ Instrument and software overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16


■ Materials and equipment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18


Product overview


Purpose The AmpFlSTR® Yfiler® PCR Amplification Kit is a short tandem repeat (STR) 
multiplex assay that amplifies 17 Y-STR loci in a single PCR amplification: 


• “European minimal haplotype” (DYS19, DYS385a/b, DYS389I/II, DYS390, 
DYS391, DYS392, DYS393).


• Scientific Working Group-DNA Analysis Methods (SWGDAM)-recommended 
Y-STR panel (European minimal haplotype plus DYS438 and DYS439). 


• Additional highly polymorphic loci: DYS437, DYS448, DYS456, DYS458, DYS635 
(Y GATA C4), and Y GATA H4.


Product 
description


The Yfiler® Kit contains all the necessary reagents for the amplification of human 
male-specific genomic DNA.


The reagents are designed for use with the following Life Technologies instruments:


• Applied Biosystems® 3100/3100-Avant Genetic Analyzer
• Applied Biosystems® 3130/3130xl Genetic Analyzer
• Applied Biosystems® 3500/3500xL Genetic Analyzer 
• 310 Genetic Analyzer
• GeneAmp® PCR System 9700 with the Silver 96-Well Block
• GeneAmp® PCR System 9700 with the Gold-plated Silver 96-Well Block 
• Veriti® 96-Well Thermal Cycler


About the primers Non-nucleotide linkers are used in primer synthesis for the DYS438 and DYS456 loci. 
For these primers, non-nucleotide linkers are placed between the primers and the 
fluorescent dye during oligonucleotide synthesis (Butler, 2005, Grossman et al., 1994, 
and Baron et al., 1996). Non-nucleotide linkers enable reproducible positioning of the 
alleles to facilitate interlocus spacing. The combination of a five-dye fluorescent system 
and the inclusion of non-nucleotide linkers allows for simultaneous amplification and 
efficient separation of the 17 Y-STR loci during automated DNA fragment analysis.
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Loci amplified by 
the kit


The following table shows the loci amplified, their chromosomal locations, and the 
corresponding fluorescent marker dyes. The AmpFlSTR® Yfiler® Allelic Ladder is 
used to genotype the analyzed samples. The alleles contained in the allelic ladder and 
the genotype of the AmpFlSTR® Control DNA 007 are also listed in the table. 


Table 1  Yfiler® Kit loci and alleles


Allelic ladder 
profile


Figure 1 shows the allelic ladder for the Yfiler® Kit. See “Allelic ladder requirements” 
on page 23 for information on ensuring accurate genotyping.


Locus 
designation


Alleles included in AmpFlSTR® Yfiler® 
Allelic Ladder


Dye 
label


Control DNA 
007


DYS456 13, 14, 15, 16, 17, 18 6-FAM™ 15


DYS389 I 10, 11, 12, 13, 14, 15 13


DYS390 18, 19, 20, 21, 22, 23, 24, 25, 26, 27 24


DYS389 II 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34 29


DYS458 14, 15, 16, 17, 18, 19, 20 VIC® 17


DYS19 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 15


DYS385 a/b 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 
21, 22, 23, 24, 25


11,14


DYS393 8, 9, 10, 11, 12, 13, 14, 15, 16 NED™ 13


DYS391 7, 8, 9, 10, 11, 12, 13 11


DYS439 8, 9, 10, 11, 12, 13, 14, 15 12


DYS635 20, 21, 22, 23, 24, 25, 26 24


DYS392 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18 13


Y GATA H4 8, 9, 10, 11, 12, 13 PET® 13


DYS437 13, 14, 15, 16, 17 15


DYS438 8, 9, 10, 11, 12, 13 12


DYS448 17, 18, 19, 20, 21, 22, 23, 24 19
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Figure 1  GeneMapper® ID-X Software plot of the AmpFlSTR® Yfiler® Allelic Ladder
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Control DNA 007 
profile


Figure 2 shows amplification of Control DNA 007 using the Yfiler® Kit. 


Figure 2  1 ng of Control DNA 007 amplified with the Yfiler® Kit and analyzed on the Applied Biosystems® 3130xl Genetic 
Analyzer
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Workflow overview
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Instrument and software overview


This section provides information about the Data Collection Software versions 
required to run the AmpFlSTR® Yfiler® PCR Amplification Kit on specific instruments.


Data Collection and 
GeneMapper® ID 
or ID-X Software


The Data Collection Software provides instructions to firmware running on the 
instrument and displays instrument status and raw data in real time. As the 
instrument measures sample fluorescence with its detection system, the Data 
Collection Software collects the data and stores it. The Data Collection Software stores 
information about each sample in a sample file (.fsa), which is then analyzed by the 
GeneMapper® ID or ID-X Software.


Instrument and 
software 
compatibility


Table 2  Software specific to each instrument


About 
multicomponent 
analysis


Life Technologies fluorescent multi-color dye technology allows the analysis of 
multiple loci, including loci that have alleles with overlapping size ranges. Alleles for 
overlapping loci are distinguished by labeling locus-specific primers with different 
colored dyes. 


Multicomponent analysis is the process that separates the five different fluorescent dye 
colors into distinct spectral components. The four dyes used in the Yfiler® Kit to label 
samples are 6-FAM™, VIC®, NED™, and PET® dyes. The fifth dye, LIZ®dye, is used to 
label the GeneScan™ 500 LIZ® Size Standard or the GeneScan™ 600 LIZ® Size Standard 
v2.0. 


How 
multicomponent 
analysis works


Each of these fluorescent dyes emits its maximum fluorescence at a different 
wavelength. During data collection on the Life Technologies instruments, the 
fluorescence signals are separated by diffraction grating according to their 
wavelengths and projected onto a charge-coupled device (CCD) camera in a 
predictably spaced pattern. The 6-FAM™ dye emits at the shortest wavelength and it is 
displayed as blue, followed by the VIC® dye (green), NED™ dye (yellow), PET® dye 
(red), and LIZ® dye (orange).


Instrument Operating 
system


Data Collection 
Software Analysis software


3500/3500xL • Windows® XP
• Windows 


Vista®


3500 Series 
Data Collection 
Software v1.0


GeneMapper® ID-X Software 
v1.2 or higher


3130/3130xl Windows® XP 3.0 • GeneMapper® ID 
Software v3.2.1
and


• GeneMapper® ID-X 
Software v1.0.1 or higher


3100†/3100-
Avant


† We conducted validation studies using these configurations.


Windows® NT 1.1 (3100)


1.0 (3100-Avant)


Windows® 2000 2.0


310 Windows® XP 3.1


• Windows® NT
• Windows® 


2000


3.0
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Although each of these dyes emits its maximum fluorescence at a different 
wavelength, there is some overlap in the emission spectra between the dyes (Figure 3). 
The goal of multicomponent analysis is to correct for spectral overlap.


Figure 3  Emission spectra of the five dyes used in the AmpFlSTR® Yfiler® Kit
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Materials and equipment


Kit contents and 
storage


The AmpFlSTR® Yfiler® PCR Amplification Kit (Part no.  4427368) contains materials 
sufficient to perform 100 amplifications at 25 µL/amplification. 


IMPORTANT! The fluorescent dyes attached to the primers are light sensitive. Protect 
the primer set, amplified DNA, allelic ladder, and size standard from light when not in 
use. Keep freeze-thaw cycles to a minimum.


Standards for 
samples


For the Yfiler® Kit, the panel of standards needed for PCR amplification, PCR product 
sizing, and genotyping are: 


• AmpFlSTR® Control DNA 007 – A positive control for evaluating the efficiency 
of the amplification step and STR genotyping using the AmpFlSTR® Yfiler® 
Allelic Ladder. 


• GeneScan™ 500 LIZ® Size Standard or GeneScan™ 600 LIZ® Size Standard 
v2.0 – Used for obtaining sizing results. These standards, which have been 
evaluated as internal size standards, yield precise sizing results for Yfiler® Kit 
PCR products. Order the GeneScan™ 500 LIZ® Size Standard (Part no. 4322682) or 
the GeneScan™ 600 LIZ® Size Standard v2.0 (Part no. 4408399) separately. 


• AmpFlSTR® Yfiler® Allelic Ladder – Allelic ladder developed by Life 
Technologies for accurate characterization of the alleles amplified by the Yfiler® 
Kit. The AmpFlSTR® Yfiler® Allelic Ladder contains most of the alleles reported 
for the 17 loci. Refer to Table 1 on page 12 for a list of the alleles included in the 
AmpFlSTR® Yfiler® Allelic Ladder. 


Component Description 100✕ Volume Storage 


AmpFlSTR® Yfiler® 
PCR Reaction Mix


Contains MgCl2, dNTPs, and bovine serum 
albumin in buffer with 0.05% sodium azide.


1 tube, 1.1 mL –15 to –25°C on receipt, 
2 to 8°C after initial use 


AmpFlSTR® Yfiler® 
Primer Set 


Contains forward and reverse primers to 
amplify human male DNA target.


1 tube, 0.55 mL


AmpFlSTR® Yfiler® 
Allelic Ladder 


Contains amplified alleles.


See Table 1 on page 12 for a list of alleles 
included in the allelic ladder. 


1 tube, 0.05 mL


AmpFlSTR® Control 
DNA 007 


Contains 0.10 ng/µL human male DNA in 
0.05% sodium azide and buffer†. 


See Table 1 on page 12 for profile.


1 tube, 0.3 mL


AmpFlSTR® Control 
DNA 9947A 


Contains 10 ng/µL human female DNA in 
0.05% sodium azide and buffer. 


See Table 1 on page 12 for profile.


1 tube, 0.025 mL


AmpliTaq Gold® DNA 
Polymerase


Contains enzyme, with an activity of 5 U/µL. 2 tubes, 0.05 mL 
each


–15 to –25°C


† The AmpFlSTR® Control DNA 007 is included at a concentration appropriate to its intended use as an amplification control (i.e., to provide 
confirmation of the capability of the kit reagents to generate a profile of expected genotype). The AmpFlSTR® Control DNA 007 is not designed 
to be used as a DNA quantitation control, and you may see variation from the labelled concentration when quantitating aliquots of the 
AmpFlSTR® Control DNA 007.
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Required user-supplied reagents


In addition to the Yfiler® Kit reagents, the use of low-TE buffer (10 mM Tris, 0.1 mM 
EDTA, pH 8.0) is recommended. You can prepare the buffer as described in the 
procedure below or order it from Teknova (Cat # T0223).


To prepare low-TE buffer: 


1. Mix together:
• 10 mL of 1 M Tris-HCl, pH 8.0
• 0.2 mL of 0.5 M EDTA, pH 8.0
• 990 mL glass-distilled or deionized water


Note: Adjust the volumes accordingly for specific needs.


2. Aliquot and autoclave the solutions.


3. Store at room temperature.


DNA quantification


Importance of 
quantification


Quantifying the amount of DNA in a sample before amplification allows you to 
determine whether or not sufficient DNA is present to permit amplification and to 
calculate the optimum amount of DNA to add to the reaction. The optimum amount of 
DNA for the Yfiler® Kit is 1.0 ng in a maximum input volume of 10 µL for 30 PCR 
cycles.
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If too much DNA is added to the PCR reaction, then the increased amount of PCR 
product that is generated can result in:


• Fluorescence intensity that exceeds the linear dynamic range for detection by the 
instrument (“off-scale” data). Off-scale data are problematic because:


– Quantitation (peak height and area) for off-scale peaks is not accurate. For 
example, an allele peak that is off-scale can cause the corresponding stutter 
peak to appear higher in relative intensity, thus increasing the calculated 
percent stutter.


– Multicomponent analysis of off-scale data is not accurate, and it results in 
poor spectral separation (“pull-up”).


• Incomplete A-nucleotide addition.


When the total number of allele copies added to the PCR is extremely low, allelic 
dropout can occur resulting in a partial profile.


Methods of 
quantifying DNA


Life Technologies provides several kits for quantifying DNA in samples. See the 
references cited in the following table for details about these kits.


Product Description


Quantifiler® Human DNA 
Quantification Kit 
(Part no. 4343895)


and 


Quantifiler® Y Human Male 
DNA Quantification Kit 
(Part no. 4343906)


For more information, see 
Quantifiler® Human DNA 
Quantification Kits User’s Manual 
(Pub no. 4344790) 


Properties:


The Quantifiler® Human and Quantifiler® Y Human Male Kits are highly specific for 
human DNA, and they individually detect total human or male DNA, respectively. The 
kits detect single-stranded and degraded DNA.


How they work:


The Quantifiler® DNA Quantification Kits consist of target-specific and internal control 
5' nuclease assays.


The Quantifiler® Human and Quantifiler® Y Human Male Kits contain different target-
specific assays (human DNA or human male DNA, respectively) that each consist of two 
locus-specific PCR primers and one TaqMan® MGB probe labeled with FAM™ dye for 
detecting the amplified sequence. The kits each contain a separate internal PCR control 
(IPC) assay, which consists of an IPC template DNA (a synthetic sequence not found in 
nature), two primers for amplifying the IPC template, and one TaqMan® MGB probe 
labeled with VIC® dye for detecting the amplified IPC. 


Quantifiler® Duo DNA 
Quantification Kit 
(Part no. 4387746)


For more information, see 
Quantifiler® Duo DNA 
Quantification Kit User's Manual 
(Part  no.4391294) 


Properties:


The Quantifiler® Duo Kit is highly specific for human DNA. This kit combines the 
detection of both total human and male DNA in one PCR reaction.The kit detects single-
stranded and degraded DNA.


How it works:


The Quantifiler® Duo DNA Quantification Kit consists of target-specific and internal 
control 5' nuclease assays.


The Quantifiler® Duo kit combines two human-specific assays in one PCR reaction (for 
total human DNA and human male DNA). The two human DNA specific assays each 
consist of two PCR primers and a TaqMan® probe. The TaqMan® probes for the human 
DNA and human male DNA assays are labeled with VIC® and FAM™ dyes, respectively. 
In addition, the kit contains an internal PCR control (IPC) assay similar in principle to 
that used in the other Quantifiler kits, but labeled with NED™ dye.
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Prepare the amplification kit reactions


1. Calculate the volume of each component needed to prepare the reactions, using 
the table below.


2. Prepare reagents. Include additional reactions in your calculations to provide 
excess volume for the loss that occurs during reagent transfers. Thaw the PCR 
Reaction Mix and the Primer Set, then vortex all reagent tubes, including the 
enzyme, for 3 seconds and centrifuge briefly before opening the tubes.


IMPORTANT! Thawing is required only during first use of the Primer Set and PCR 
Reaction Mix. After first use, these reagents are stored at 2 to 8°C and, therefore, 
they do not require subsequent thawing. Do not refreeze these reagents. 


3. Prepare the master mix: Pipette the required volumes of components into an 
appropriately sized polypropylene tube.


4. Vortex the master mix for 3 seconds, then centrifuge briefly. 


5. Dispense 15 µL of the master mix into each reaction well of a MicroAmp® Optical 
96-Well Reaction Plate or each MicroAmp® tube.


6. Prepare the DNA samples:


The final reaction volume (sample or control plus master mix) is 25 µL.


7. Seal the plate with MicroAmp® Clear Adhesive Film or MicroAmp® Optical 
Adhesive Film, or cap the tubes.


8. Centrifuge the tubes at 3000 rpm for about 20 seconds in a tabletop centrifuge 
(with plate holders if using 96-well plates). 


9. Amplify the samples in a GeneAmp® PCR System 9700 with the silver or 
gold-plated silver 96-well block or a Veriti® 96-Well Thermal Cycler.


Note: The Yfiler® Kit is not validated for use with the GeneAmp PCR System 
9700 with the aluminium 96-well block. Use of this thermal cycling platform may 
adversely affect performance of the Yfiler® Kit.


DNA sample Volume per reaction


AmpFlSTR® PCR Reaction Mix 9.2 µL


AmpFlSTR® Yfiler® Primer Set 5.0 µL


AmpliTaq Gold® DNA Polymerase 0.8 µL


DNA sample To prepare...


 Negative control Add 10 µL of low-TE buffer (10mM Tris, 0.1mM EDTA, pH 8.0).


 Test sample Dilute a portion of the test DNA sample with low-TE buffer so 
that 1.0 ng of total DNA is in a final volume of 10 µL. Add 10 µL 
of the diluted sample to the reaction mix.


 Positive control Add 10 µL of 007 control DNA (0.1 ng/µL).
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Perform PCR


1. Program the thermal cycling conditions: 
• When using the GeneAmp® PCR System 9700 with either 96-well silver or 


gold-plated silver block, select the 9600 Emulation Mode.
• When using the Veriti® 96-Well Thermal Cycler, refer to the following 


document for instructions on how to configure the Veriti instrument to run 
in the 9600 Emulation Mode: User Bulletin: Veriti® 96-Well Thermal Cycler 
AmpFlSTR® Kit Validation (Part  no.4440754).


2. Load the plate into the thermal cycler and close the heated cover.


IMPORTANT! If using the 9700 thermal cycler with silver or gold-plated silver 
block and adhesive clear film instead of caps to seal the plate wells, be sure to 
place a MicroAmp® compression pad (Part no. 4312639) on top of the plate to 
prevent evaporation during thermal cycling. The Veriti® Thermal Cycler does not 
require a compression pad.


3. Start the run.


4. On completion of the run, store the amplified DNA and protect from light.


IMPORTANT! Store the amplified products so that they are protected from light.


Initial 
incubation step


Denature Anneal Extend Final 
extension


Final hold


HOLD CYCLE (30) HOLD HOLD


95°C
11 min


94°C
1 min


61°C
1min


72°C
1min


60°C
80 min


4°C ∞


If you are storing the DNA... Then place at...


< 2 weeks 2 to 8°C


> 2 weeks –15 to –25°C
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Allelic ladder requirements


To accurately genotype samples, you must run an allelic ladder sample along with the 
unknown samples.


IMPORTANT! Variation in laboratory temperature can cause changes in fragment 
migration speed and sizing variation between both single- and multiple-capillary runs 
(with larger size variations seen between samples injected in multiple-capillary runs). 
We recommend the above frequency of allelic ladder injections, which should account 
for normal variation in run speed. However, during internal validation studies, verify 
the required allelic ladder injection frequency to ensure accurate genotyping of all 
samples in your laboratory environment.


Instrument Number of allelic 
ladders to run


One 
injection 
equals


Number of samples per 
allelic ladder(s)


3100-Avant or 3130 1 per 4 injections 4 samples 15 samples + 1 allelic ladder


3100 or 3130xl 1 per injection 16 samples 15 samples + 1 allelic ladder


3500 1 per 3 injections 8 samples 23 samples + 1 allelic ladder


3500xL 1 per injection 24 samples 23 samples + 1 allelic ladder


310 1 per 10 injections 1 sample 9 samples + 1 allelic ladder
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It is critical to genotype using an allelic ladder run under the same conditions as the 
samples because size values obtained for the same sample can differ between 
instrument platforms because of different polymer matrices and electrophoretic 
conditions.
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3100/3100-A
vant and


 3130/3130xl Instrum
ents


Section 3.1  3100/3100-Avant and 3130/3130xl 
instruments


Set up the 3100/3100-Avant or 3130/3130xl instrument for 
electrophoresis


Reagents and parts “Ordering Information” on page 105 lists the required materials not supplied with the 
AmpFlSTR® Yfiler® PCR Amplification Kit.


IMPORTANT! The fluorescent dyes attached to the primers are light sensitive. Protect 
the primer set, amplified DNA, allelic ladder, and size standard from light when not in 
use. Keep freeze-thaw cycles to a minimum.


Electrophoresis 
software setup and 
reference 
documents


The following table lists Data Collection Software and the run modules that can be 
used to analyze Yfiler® Kit PCR products. For details on the procedures, refer to the 
documents listed in the table.


Genetic 
Analyzer


Data 
Collection 
Software


Operating 
System Run modules and conditions References


Applied 
Biosystems® 
3130/3130xl


3.0 Windows® 
XP 


• HIDFragmentAnalysis36_POP4_1
Injection conditions: 
– 3130 = 3 kV/5 sec
– 3130xl = 3 kV/10 sec


• Dye Set G5


Applied Biosystems 3130/3130xl 
Genetic Analyzers Using Data 
Collection Software v3.0, Protocols for 
Processing AmpFlSTR® PCR 
Amplification Kit PCR Products User 
Bulletin (Pub no. 4363787)


3100† 2.0 Windows® 
2000 


• HIDFragmentAnalysis36_POP4_1
Injection condition: 3kV/10 sec


• Dye Set G5


3100/3100-Avant Genetic Analyzers 
Using Data Collection Software v2.0, 
Protocols for Processing AmpFlSTR® 
PCR Amplification Kit PCR Products 
User Bulletin (Pub no. 4350218)


1.1 Windows® 
NT


• GeneScan36vb_DyeSetG5Module
Injection condition: 3kV/10 sec


• GS600v2.0Analysis.gsp


3100/3100-Avant Genetic Analyzers 
Protocols for Processing AmpFlSTR® 
PCR Amplification Kit PCR Products 
User Bulletin (Pub no. 4332345)


3100-Avant 1.0 Windows® 
NT


• GeneScan36Avb_DyeSetG5Module
Injection condition: 3 kV/5sec


• GS600v2.0Analysis.gsp


3100/3100-Avant Genetic Analyzers 
Protocols for Processing AmpFlSTR® 
PCR Amplification Kit PCR Products 
User Bulletin (Pub no. 4332345)


† We conducted validation studies using these configurations.
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Prepare samples for electrophoresis on the 3100/3100-Avant or 
3130/3130xl instrument


Prepare the samples for electrophoresis immediately before loading.


1. Calculate the volume of Hi-Di™ Formamide and size standard needed to prepare 
the samples:


Note: Include additional samples in your calculations to provide excess volume 
for the loss that occurs during reagent transfers.


IMPORTANT! The volume of size standard indicated in the table is a suggested 
amount. Determine the appropriate amount of size standard based on your 
experiments and results.


2. Pipette the required volumes of components into an appropriately sized 
polypropylene tube.


3. Vortex the tube, then centrifuge briefly.


4. Into each well of a MicroAmp® Optical 96-Well Reaction Plate, add:
• 9 µL of the formamide:size standard mixture
• 1 µL of PCR product or allelic ladder


Note: For blank wells, add 10 µL of Hi-Di™ Formamide.


5. Seal the reaction plate with appropriate septa, then centrifuge the plate to ensure 
that the contents of each well are collected at the bottom.


6. Heat the reaction plate in a thermal cycler for 3 minutes at 95°C.


7. Immediately place the plate on ice for 3 minutes.


8. Prepare the plate assembly, then place on the autosampler.


9. Ensure that a plate record is completed and link the plate record to the plate.


10. Start the electrophoresis run.


Reagent Volume per 
reaction Reagent Volume per 


reaction


GeneScan™ 500 
LIZ® Size Standard


0.3 µL OR GeneScan™ 600 
LIZ® Size Standard 
v2.0


0.5 µL


Hi-Di™ Formamide 8.7 µL Hi-Di™ Formamide 8.5 µL
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3500/3500 xL Instrum
ents


Section 3.2  3500/3500xL Series instruments


Set up the 3500/3500xL instrument for electrophoresis


Reagents and parts “Ordering Information” on page 105 lists the required materials not supplied with the 
AmpFlSTR® Yfiler® PCR Amplification Kit.


IMPORTANT! The fluorescent dyes attached to the primers are light sensitive. Protect 
the primer set, amplified DNA, allelic ladder, and size standard from light when not in 
use. Keep freeze-thaw cycles to a minimum.


Electrophoresis 
software setup and 
reference 
documents


The following table lists Data Collection Software and the run modules that can be 
used to analyze Yfiler® Kit PCR products. For details on the procedures, refer to the 
documents listed in the table.


Prepare samples for electrophoresis on the 3500/3500xL 
instrument


Prepare the samples for electrophoresis immediately before loading.


1. Calculate the volume of Hi-Di™ Formamide and GeneScan™ 600 LIZ® Size 
Standard v2.0 needed to prepare the samples:


Note: Include additional samples in your calculations to provide excess volume 
for the loss that occurs during reagent transfers.


IMPORTANT! The volume of size standard indicated in the table is a suggested 
amount. Determine the appropriate amount of size standard based on your 
results and experiments.


Genetic 
Analyzer


Data 
Collection 
Software


Operating 
System Run modules and conditions References


Applied 
Biosystems® 
3500


3500 Data 
Collection 
Software 
v1.0


Windows® 
XP 


or


Windows 
Vista ®


• HID36_POP4
Injection conditions: 1.2kV/15 sec


• Dye Set G5


Applied Biosystems® 3500/3500xL 
Genetic Analyzer User Guide 
(Pub no. 4401661)


Applied Biosystems® 3500 and 
3500xL Genetic Analyzers Quick 
Reference Card (Pub no. 4401662)


Applied 
Biosystems® 
3500xL


• HID36_POP4
Injection conditions: 1.2kV/24 sec


• Dye Set G5


Reagent Volume per reaction 


GeneScan™ 600 LIZ® Size Standard v2.0 0.5 µL


Hi-Di™ Formamide 8.5 µL
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2. Pipette the required volumes of components into an appropriately sized 
polypropylene tube.


3. Vortex the tube, then centrifuge briefly.


4. Into each well of a MicroAmp® Optical 96-Well Reaction Plate, or each 
MicroAmp® optical strip tube, add:


• 9 µL of the formamide:size standard mixture
• 1 µL of PCR product or allelic ladder


Note: For blank wells, add 10 µL of Hi-Di™ Formamide.


5. Seal the reaction plate or strip tubes with the appropriate septa, then centrifuge to 
ensure that the contents of each well are collected at the bottom.


6. Heat the reaction plate or strip tubes in a thermal cycler for 3 minutes at 95°C.


7. Immediately put the plate or strip tubes on ice for 3 minutes.


8. Prepare the plate assembly, then place on the autosampler.


9. Ensure that a plate record is completed and link the plate record to the plate.


10. Start the electrophoresis run.
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310 Instrum
ents


Section 3.3  310 Instrument


Set up the 310 instrument for electrophoresis


Reagents and parts “Ordering Information” on page 105 lists the required materials not supplied with the 
AmpFlSTR® Yfiler® PCR Amplification Kit.


IMPORTANT! The fluorescent dyes attached to the primers are light sensitive. Protect 
the primer set, amplified DNA, allelic ladder, and size standard from light when not in 
use. Keep freeze-thaw cycles to a minimum.


Electrophoresis 
software setup and 
reference 
documents


The following table lists Data Collection Software and the run modules that can be 
used to analyze Yfiler® Kit PCR products. For details on the procedures, refer to the 
documents listed in the table.


Prepare samples for electrophoresis on the 310 instrument


Prepare the samples for electrophoresis immediately before loading.


1. Calculate the volume of Hi-Di™ Formamide and size standard needed to prepare 
the samples:


Note: Include additional samples in your calculations to provide excess volume 
for the loss that occurs during reagent transfers.


IMPORTANT! The volume of size standard indicated in the table is a suggested 
amount. Determine the appropriate amount of size standard based on your 
results and experiments.


Data 
Collection 
Software


Operating 
System Run modules and conditions References


3.1
or


3.0


Windows® 
XP
or


Windows® 
NT and 
Windows® 
2000


• GS STR POP4 (1mL) G5 v2.md5
Injection condition: 
15 kV/5 sec


310 Genetic Analyzer User’s Manual (Windows) 
(Pub no. 4317588)


310 Protocols for Processing AmpFlSTR® PCR 
Amplification Kit Products with Microsoft Windows 
NT Operating System: User Bulletin 
(Pub no. 4341742)


Reagent Volume per reaction


GeneScan™ 500 LIZ® Size Standard or


GeneScan™ 600 LIZ® Size Standard v2.0


0.75 µL


Hi-Di™ Formamide 24.5 µL
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2. Pipette the required volumes of components into an appropriately sized 
polypropylene tube.


3. Vortex the tube, then centrifuge briefly.


4. Into each 0.2 mL sample tube, add:
• 25 µL of the formamide:size standard mixture
• 1.5 µL of PCR product or allelic ladder


Note: For blank wells, add 25 µL of Hi-Di™ Formamide.


5. Seal the tubes with the appropriate septa, then briefly centrifuge to ensure that 
the contents of each tube are mixed and collected at the bottom.


6. Heat the tubes in a thermal cycler for 3 minutes at 95°C.


7. Immediately place the tubes on ice for 3 minutes.


8. Place the sample tray on the autosampler.


9. Ensure that an injection list is prepared.


10. Start the electrophoresis run.
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Section 4.1     GeneMapper® ID Software


Overview of GeneMapper® ID Software


GeneMapper® ID Software is an automated genotyping software for forensic 
casework, databasing, and paternity data analysis.


After electrophoresis, the data collection software stores information for each sample 
in a .fsa file. Using GeneMapper® ID Software v3.2.1 software, you can then analyze 
and interpret the data from the .fsa files.


Instruments Refer to “Instrument and software overview” on page 16 for a list of compatible 
instruments.
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Before you start When using GeneMapper® ID Software v3.2.1 to perform human identification (HID) 
analysis with AmpFlSTR® kits, be aware that:


• HID analysis requires at least one allelic ladder sample per run folder. Your 
laboratory can use multiple ladder samples in an analysis, provided individual 
laboratories conduct the appropriate validation studies.
For multiple ladder samples, the GeneMapper® ID Software calculates allelic bin 
offsets by using an average of all ladders that use the same panel within a run 
folder.


• Allelic ladder samples in an individual run folder are considered to be from a 
single run.
When the software imports multiple run folders into a project, only the ladder(s) 
within their respective run folders are used for calculating allelic bin offsets and 
subsequent genotyping.


• Allelic ladder samples must be labeled as “Allelic Ladder” in the Sample Type 
column in a project. Failure to apply this setting for ladder samples results in 
failed analysis.


• Injections containing the allelic ladder must be analyzed with the same analysis 
method and parameter values that are used for samples to ensure proper allele 
calling.


• Alleles that are not in the AmpFlSTR® Allelic Ladders do exist. Off-ladder (OL) 
alleles may contain full and/or partial repeat units. An off-ladder allele is an allele 
that occurs outside the ±0.5-nt bin window of any known allelic ladder allele or 
virtual bin.


Note: If a sample allele peak is called as an off-ladder allele, the sample result 
needs to be verified according to the laboratory’s protocol.


Set up GeneMapper® ID Software for data analysis


File names The file names shown in this section may differ from the file names you see when you 
download or import files. If you need help determining the correct files to use, contact 
your local Life Technologies Human Identification representative, or go to 
www.lifetechnologies.com/support Software, Patches & Updates GeneMapper® 
ID Software.


Before using the 
software for the 
first time


Before you can analyze sample (.fsa) files using GeneMapper® ID Software v3.2.1 for 
the first time, you need to:


• Import panels and bins into the Panel Manager, as explained in “Import panels 
and bins” on page 33.


• Create an analysis method, as explained in , “Create an analysis method” on page 
37.


• Create a size standard, as explained in “Create size standard” on page 42.
• Define custom views of analysis tables.


Refer to Chapter 1 of the GeneMapper® ID Software Versions 3.1 and 3.2 Human 
Identification Analysis Tutorial (Pub no. 4335523) for more information.


• Define custom views of plots.
Refer to Chapter 1 of the GeneMapper® ID Software Versions 3.1 and 3.2 Human 
Identification Analysis Tutorial (Pub no. 4335523) for more information.



www.lifetechnologies.com/support
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Import panels and 
bins


To import the Yfiler® panel and bin set into the GeneMapper® ID Software v3.2.1 
database:


1. Start the GeneMapper® ID Software, then log in with the appropriate user name 
and password.


IMPORTANT! If you need logon instructions, refer to page 2-7 of the GeneMapper® 
ID Software Version 3.1 Human Identification Analysis User Guide (Pub no. 4338775).


2. Select Tools Panel Manager.


3. Find, then open the folder containing the panels and bins:


a. Select Panel Manager in the navigation pane.


b. Select File Import Panels to open the Import Panels dialog box.


c. Navigate to, then open the x:\Applied Biosystems\GeneMapper\Panels 
folder, where x is the drive on which the GeneMapper® ID Software is 
installed.


4. Select AmpFLSTR_Yfiler_Panel_v2.txt, then click Import.


Note: Importing this file creates a new folder in the navigation pane of the Panel 
Manager, AmpFLSTR_Yfiler_Panel_v2. This folder contains the panels and 
associated markers.


Highlight this.
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5. Import AmpFLSTR_Yfiler_Bins_v2.txt:


a. Select the AmpFLSTR_Yfiler_Panel_v2 folder in the navigation pane.


b. Select File Import Bin Set to open the Import Bin Set dialog box.


c. Navigate to, then open the x:\Applied Biosystems\GeneMapper\Panels 
folder.


d. Select AmpFLSTR_Yfiler_Bins_v2.txt, then click Import.


Note: Importing this file associates the bin set with the panels in the 
AmpFLSTR_Yfiler_Panel_v2 folder.
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6. View the imported panels in the navigation pane:


a. Double-click the AmpFLSTR_Yfiler_Panel_v2 folder. 


b. Double-click the Yfiler_v2 folder to display the panel information in the 
right pane and the markers below it.


7. View the markers and display the Bin view in the navigation pane:


a. Select the AmpFLSTR_Yfiler_Panel_v2 folder to display its list of kits in the 
right pane.


b. Double-click the Yfiler_v2 folder to display its list of markers below it.
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c. Select B_DYS389II to display the Bin view for the marker in the right pane.


8. Click Apply, then OK to add the AmpFlSTR® panel and bin set to the 
GeneMapper® ID Software database.


IMPORTANT! If you close the Panel Manager without clicking OK, the panels and 
bins are not imported into the GeneMapper® ID Software database.
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Create an analysis 
method


The HID Advanced analysis method for the Yfiler® Kit uses the 
AmpFLSTR_Yfiler_Bins_v2 file described in step 5 on page 34. 


Use the following procedure to create a HID analysis method for the Yfiler® Kit.


1. Select Tools GeneMapper Manager to open the GeneMapper Manager.


2. Select the Analysis Methods tab, then click New to open the New Analysis 
Method dialog box.


3. Select HID and click OK to open the Analysis Method Editor with the General 
Tab selected. 


4. The figures below show the settings for each tab of the Analysis Method Editor. 
Configure settings as shown unless the instructions state otherwise.


Note: The Analysis Method Editor closes when you save your settings. To 
complete this step quickly, do not save the analysis method until you finish 
entering settings in all of the tabs.


5. After you enter settings in all tabs, click Save.







38 AmpFlSTR® Yfiler® PCR Amplification Kit User Guide


Chapter 4  Analyze Data
Set up GeneMapper® ID Software for data analysis4


General tab 
settings


In the Name field, either type the name as shown, or enter a name of your choosing. 
The Description and Instrument fields are optional.
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Allele tab settings


• In the Bin Set field, select the AmpFLSTR_Yfiler_Bins_v2 bin set imported 
previously and configure the stutter distance parameters as shown.


• GeneMapper® ID Software v3.2.1 allows you to specify four types of marker 
repeat motifs: tri, tetra, penta, and hexa. You can enter parameter values for each 
type of repeat in the appropriate column.


• Specify the stutter ratio:
– To apply the stutter ratios listed in the Allele tab for single-source data, 


deselect the “Use marker-specific stutter ratio if available” check box 
(selected by default). Perform appropriate internal validation studies to 
determine the appropriate filter setting to use.


Note: Applying global stutter ratios may reduce the editing required for 
single-source sample data.


– To apply the stutter ratios contained in the AmpFLSTR_Yfiler_Panel_v2.txt 
file, select the “Use marker-specific stutter ratio if available” check box 
(selected by default). Perform appropriate internal validation studies to 
determine the appropriate filter setting to use. 
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Peak Detector tab 
settings


IMPORTANT! Perform the appropriate internal validation studies to determine the 
peak amplitude thresholds for interpretation of Yfiler® Kit data.


Fields include:


• Peak amplitude thresholds – The software uses these parameters to specify the 
minimum peak height, in order to limit the number of detected peaks. Although 
GeneMapper® ID Software displays peaks that fall below the specified amplitude 
in electropherograms, the software does not label or determine the genotype of 
these peaks.


• Size calling method – The Yfiler® Kit has been validated using the Local 
Southern sizing method. Select alternative sizing methods only after performing 
the appropriate internal validation studies.


Perform 
internal 
validation 
studies to 
determine 
settings 
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Peak Quality tab 
settings


IMPORTANT! Perform the appropriate internal validation studies to determine the 
minimum heterozygous and homozygous minimum peak height thresholds and the 
minimum peak height ratio threshold for interpretation of Yfiler® Kit data.


Perform 
internal 
validation 
studies to 
determine 
settings 
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Quality Flags tab 
settings


IMPORTANT! The values shown are the software defaults and are the values we used 
during developmental validation. Perform the appropriate internal validation studies 
to determine the appropriate values for interpretation of Yfiler® Kit data.


Create size 
standard


The size standards for the Yfiler® Kit use the following size standard peaks in their 
definitions:


Note: The 250-nt peak in the GeneScan™ 500 LIZ® Size Standard is not included in the 
size standard definition. This peak can be used as an indicator of precision within a 
run.


Use the following procedure to create the appropriate size standard:


1. Select Tools GeneMapper Manager to open the GeneMapper Manager. 


GeneScan™ 500 LIZ® Size Standard peak 
sizes


GeneScan™ 600 LIZ® Size Standard v2.0 
peak sizes


75, 100, 139, 150, 160, 200, 300, 340, 350, 400, 
and 450


80, 100, 114, 120, 140, 160, 180, 200, 214, 220, 
240, 250, 260, 280, 300, 314, 320, 340, 360, 
380, 400, 414, 420, 440 and 460
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2. Select the Size Standards tab, click New, select the Basic or Advanced radio 
button, then click OK. 


3. Enter a name (for example, CE_G5_Yfiler_GS500 as shown below). In the Size 
Standard Dye field, select Orange. In the Size Standard Table, enter the sizes 
specified in on page 42. The example below is for the GeneScan™ 500 LIZ® Size 
Standard.
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Analyze and edit sample files with GeneMapper® ID Software


1. In the Project window, select File Add Samples to Project, then navigate to the 
disk or directory containing the sample files.


2. Apply analysis settings to the samples in the project.


Note: For more information about how the Size Caller works, refer to the 
GeneScan® Analysis Software for the Windows NT® Operating System Overview of the 
Analysis Parameters and Size Caller User Bulletin (Pub no. 4335617).


3. Click  (Analyze), enter a name for the project (in the Save Project dialog box), 
then click OK to start analysis.


• The status bar displays the progress of analysis:
– As a completion bar extending to the right with the percentage 


indicated
– With text messages on the left


Parameter Settings


Sample Type Select the sample type.


Analysis Method Yfiler_AnalysisMethod_v2 (or the name of the analysis method 
you created)


Panel Yfiler_v2


Size Standard CE_G5_Yfiler_GS500† (or the name of the size standard you 
created)


† The  Yfiler® Kit was originally validated using the GeneScan™ 500 LIZ® Size Standard. If you use the 
GeneScan™ 600 LIZ® Size Standard v2.0 as an alternative, perform the appropriate internal validation 
studies to support the use of this size standard with the Yfiler® Kit.
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• The table displays the row of the sample currently being analyzed in green 
(or red if analysis failed for the sample).


• The Genotypes tab becomes available after analysis (see the figure on the 
next page).
Project window after analysis


For more information about any of these tasks, refer to the GeneMapper® ID Software 
Version 3.1 Human Identification Analysis User Guide (Pub no. 4338775).


Examine and edit a project


You can display electropherogram plots from the Samples and Genotypes tabs of the 
Project window to examine the data. These procedures start with the Samples tab of 
the Project window (assuming the analysis is complete).
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For more information


For details about GeneMapper® ID Software features, allele filters, peak detection 
algorithms, and project editing, refer to:


• GeneMapper® ID Software Versions 3.1 and 3.2 Human Identification Analysis Tutorial 
(Pub no. 4335523)


• GeneMapper® ID Software Version 3.1 Human Identification Analysis User Guide (Pub 
no. 4338775)


• Installation Procedures and New Features for GeneMapper® ID Software Software 
Version v3.2 User Bulletin (Pub no. 4352543)
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Section 4.2  GeneMapper® ID-X Software


Overview of GeneMapper® ID-X Software


GeneMapper® ID-X Software is an automated genotyping software for forensic 
casework, databasing, and paternity data analysis.


After electrophoresis, the data collection software stores information for each sample 
in a .fsa file or a .hid file. Using GeneMapper® ID-X Software, you can then analyze 
and interpret the data from .fsa files (GeneMapper® ID-X Software v1.0.1 or higher) or 
.hid files (GeneMapper® ID-X Software v1.2 or higher).


Instruments Refer to “Instrument and software overview” on page 16 for a list of compatible 
instruments.


Before you start When using GeneMapper® ID-X Software v1.0.1 or higher to perform human 
identification (HID) analysis with AmpFlSTR® kits, be aware that:


• HID analysis requires at least one allelic ladder sample per run folder. Your 
laboratory can use multiple ladder samples in an analysis, provided individual 
laboratories conduct the appropriate validation studies.
For multiple ladder samples, the GeneMapper® ID-X Software calculates allelic 
bin offsets by using an average of all ladders that use the same panel within a run 
folder.


• Allelic ladder samples in an individual run folder are considered to be from a 
single run.
When the software imports multiple run folders into a project, only the ladder(s) 
within their respective run folders are used for calculating allelic bin offsets and 
subsequent genotyping.


• Allelic ladder samples must be labeled as “Allelic Ladder” in the Sample Type 
column in a project. Failure to apply this setting for ladder samples results in 
failed analysis.


• Injections containing the allelic ladder must be analyzed with the same analysis 
method and parameter values that are used for samples to ensure proper allele 
calling.


• Alleles that are not in the AmpFlSTR® Allelic Ladders do exist. Off-ladder (OL) 
alleles may contain full and/or partial repeat units. An off-ladder allele is an allele 
that occurs outside the ±0.5-nt bin window of any known allelic ladder allele or 
virtual bin.


Note: If a sample allele peak is called as an off-ladder allele, the sample result 
needs to be verified according to the laboratory’s protocol.
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Set up GeneMapper® ID-X Software for data analysis


Panel, bin, and 
stutter file version


The file names shown in this section may differ from the file names you see when you 
download or import files. If you need help determining the correct files to use, contact 
your local Life Technologies Human Identification representative, or go to 
www.lifetechnologies.com/support Software, Patches & Updates GeneMapper® 
ID-X Software.


The instructions and examples in this section refer to the latest version of panel, bin, 
and stutter file available at the time of publication.


Before using the 
software for the 
first time


Before you use GeneMapper® ID-X Software (v1.0.1 or higher for .fsa files, v1.2 or 
higher for .hid files) to analyze data for the first time, you must do the following:


1. Check the version of panel, bin, and stutter files installed with the GeneMapper® 
ID-X Software as explained in “Check panel, bin, and stutter file version” below.


2. Check www.lifetechnologies.com/support Software, Patches & 
Updates GeneMapper® ID-X Software to determine if newer files are available.


3. If updated files are available, download and import the files into the 
GeneMapper® ID-X Software, as explained in “Import panels, bins, and marker 
stutter” on page 50.


Note: When downloading new versions of analysis files, refer to the associated 
Read Me file for details of changes between software file versions. If you have 
validated previous file versions for data analysis, conduct the appropriate 
internal verification studies before using new file versions for operational 
analysis.


4. Create an analysis method, as explained in “Create an analysis method” on 
page 55.


5. Create a size standard, as explained in “Create size standard” on page 60.


6. Define custom views of analysis tables.
Refer to Chapter 1 of the GeneMapper® ID-X Software Version 1.0 Getting Started 
Guide (Pub no. 4375574) for more information.


7. Define custom views of plots.
Refer to Chapter 1 of the GeneMapper® ID-X Software Version 1.0 Getting Started 
Guide (Pub no. 4375574) for more information.


For more 
information


For quick set up instructions, refer to the GeneMapper® ID-X Software Version 1.0 Getting 
Started Guide (Pub no. 4375574).


For details about GeneMapper® ID-X Software features, refer to:


• GeneMapper® ID-X Software Version 1.0 Getting Started Guide (Pub no. 4375574)
• GeneMapper® ID-X Software Version 1.0 Quick Reference Guide (Pub no. 4375670)
• GeneMapper® ID-X Software Version 1.0 Reference Guide (Pub no. 4375671)



www.lifetechnologies.com/support

www.lifetechnologies.com/support
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Check panel, bin, 
and stutter file 
version


1. Start the GeneMapper® ID-X Software, then log in with the appropriate user 
name and password.


IMPORTANT! For logon instructions, refer to the GeneMapper® ID-X Software 
Version 1.0 Getting Started Guide (Pub no. 4375574).


2. Select Tools Panel Manager.


3. Check the version of files imported into the Panel Manager:


a. Select Panel Manager in the navigation pane.


b. Expand the Panel Manager folder and any sub-
folders to identify the analysis file version already 
installed for your kit choice.


4. Check the version of files available for import into the 
Panel Manager:


a. Select Panel Manager, then select File Import Panels to open the Import 
Panels dialog box.


b. Navigate to, then open the Panels folder and check the version of panel, bin, 
and stutter files installed.


5. If newer versions are available on the website, download and import as described 
below.


Import panels, 
bins, and marker 
stutter


To import the Yfiler® Kit panel, bin set, and marker stutter from our web site into the 
GeneMapper® ID-X Software database:


1. Download and open the file containing panels, bins, and marker stutter: 


a. Go to www.lifetechnologies.com/support Software, Patches & 
Updates GeneMapper® ID-X Software. Download the file AmpFLSTR 
Analysis Files GMIDX.


b. Unzip the file.


2. Start the GeneMapper® ID-X Software, then log in with the appropriate user 
name and password.


IMPORTANT! For logon instructions, refer to the GeneMapper® ID-X Software 
Version 1.0 Getting Started Guide (Pub no. 4375574).


3. Select Tools Panel Manager.


4. Find, then open the folder containing the panels, bins, and marker stutter:


a. Select Panel Manager in the navigation pane.


b. Select File Import Panels to open the Import 
Panels dialog box.


c. Navigate to, then open the AmpFLSTR Analysis 
Files GMIDX folder that you unzipped in step 1 
on page 50.



www.lifetechnologies.com/support
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5. Select AmpFLSTR_Panels_v2X (or the version you installed), then click Import.


Note: Importing this file creates a new folder in the navigation pane of the Panel 
Manager “AmpFLSTR_Panels_v2X”. This folder contains the panels and 
associated markers.


6. Import AmpFLSTR_Bins_v2X.txt:


a. Select the AmpFLSTR_Panels_v2X folder in the navigation pane. 


b. Select File Import Bin Set to open the Import Bin Set dialog box.


c. Navigate to, then open the AmpFLSTR Analysis Files GMIDX folder.
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d. Select AmpFLSTR_Bins_v2X.txt, then click Import.


Note: Importing this file associates the bin set with the panels in the 
AmpFLSTR_Panels_v2X folder.


7. View the imported panels in the navigation pane:


a. Double-click the AmpFLSTR_Panels_v2X folder.


b. Double-click the Yfiler_v1.1X folder to display the panel information in the 
right pane.
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8. Select and expand Yfiler_v1.1X in the navigation pane, then select B_DYS389II to 
display the Bin view for the marker in the right pane.


9. Import AmpFLSTR_Stutter_v2X:


a. Select the AmpFLSTR_Panels_v2X folder in the navigation panel. 


b. Select File Import Marker Stutter to open the Import Marker Stutter dialog 
box.


c. Navigate to, then open the AmpFLSTR Analysis Files GMIDX folder.
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d. Select AmpFLSTR_Stutter_v2X, then click Import.


Note: Importing this file associates the marker stutter ratio with the bin set 
in the AmpFLSTR_v2X folder.


10. View the imported marker stutters in the navigation pane:


a. Double-click the AmpFLSTR_Panels_v2X folder to display its list of kits in 
the right pane.


b. Double-click the Yfiler_v1.1X folder to display its list of markers below it.


c. Double-click Y_DYS392 to display the Stutter Ratio & Distance view for the 
marker in the right pane.


11. Click Apply, then OK to add the Yfiler® Kit panel, bin set, and marker stutter to 
the GeneMapper® ID-X Software database.


IMPORTANT! If you close the Panel Manager without clicking Apply, the panels, 
bin sets, and marker stutter will not be imported into the GeneMapper® ID-X 
Software database.
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Create an analysis 
method


Use the following procedure to create an analysis method for the Yfiler® Kit. 


IMPORTANT! Analysis methods are version-specific, so you must create an analysis 
method for each version of the software. For example, an analysis method created for 
GeneMapper® ID-X version 1.2 is not compatible with earlier versions of 
GeneMapper® ID-X Software or with GeneMapper® ID Software version 3.2.1. 


1. Select Tools GeneMapper® ID-X Manager to open the
GeneMapper® ID-X Manager.


2. Select the Analysis Methods tab, then click New to open the Analysis Method 
Editor with the General tab selected.


3. The figures below show the settings for each tab of the Analysis Method Editor. 
Configure the Analysis Method Editor tab settings as shown in the figures below, 
unless the instructions state otherwise.


Note: The Analysis Method Editor closes when you save your settings. To 
complete this step quickly, do not save the analysis method until you finish 
entering settings in all of the tabs.


4. After you enter settings in all tabs, click Save.
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General tab 
settings


In the Name field, either type the name as shown or enter a name of your choosing. In 
the Security Group field, select the Security Group appropriate to your software 
configuration from the dropdown list. The Description and Instrument fields are 
optional.
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Allele tab settings 


• In the Bin Set field, select the AmpFLSTR_Bins_v2X bin set.
• GeneMapper® ID-X Software v1.0.1 or higher allows you to specify 4 types of 


marker repeat motifs: tri, tetra, penta and hexa. You can enter parameter values 
for each type of repeat in the appropriate column. 


• Specify the stutter ratio:
– To apply the stutter ratios listed in the Allele tab for single-source data, 


deselect the “Use marker-specific stutter ratio if available” check box 
(selected by default). Perform appropriate internal validation studies to 
determine the appropriate filter setting to use.


Note: Applying global stutter ratios may reduce the editing required for 
single-source sample data.


– To apply the stutter ratios contained in the AmpFLSTR_Panels_v2X file, 
select the “Use marker-specific stutter ratio if available” check box (selected 
by default). Perform appropriate internal validation studies to determine the 
appropriate filter setting to use. 
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Peak Detector tab 
settings


IMPORTANT! Perform the appropriate internal validation studies to determine the 
appropriate peak amplitude thresholds for interpretation of Yfiler® Kit data.


Fields include:


• Peak amplitude thresholds – The software uses these parameters to specify the 
minimum peak height, in order to limit the number of detected peaks. Although 
GeneMapper® ID-X Software displays peaks that fall below the specified 
amplitude in electropherograms, the software does not label or determine the 
genotype of these peaks.


• Size calling method – The Yfiler® Kit has been validated using the Local 
Southern sizing method. Select alternative sizing methods only after performing 
the appropriate internal validation studies.


• Normalization – A Normalization checkbox is available on this tab in 
GeneMapper® ID-X Software v1.2 for use in conjunction with data run on the 
Applied Biosystems® 3500 Series Genetic Analyzers. Users of this version of 
software should perform laboratory evaluations to determine whether to use the 
Normalization feature for analysis of Yfiler® Kit data.


Perform 
internal 
validation 
studies to 
determine 
settings 
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Peak Quality tab 
settings


IMPORTANT! Perform the appropriate internal validation studies to determine the 
minimum heterozygous and homozygous minimum peak height thresholds, 
maximum peak height threshold and the minimum peak height ratio threshold for 
interpretation of Yfiler® Kit data.


Perform 
internal 
validation 
studies to 
determine 
settings 
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SQ & GQ tab 
settings


IMPORTANT! The values shown are the software defaults and are the values we used 
during developmental validation. Perform appropriate internal validation studies to 
determine the appropriate values to use.


Create size 
standard


The size standards for the Yfiler® Kit use the following size standard peaks in their 
definitions:


Note: The 250-nt peak in the GeneScan™ 500 LIZ® Size Standard is not included in the 
size standard definition. This peak can be used as an indicator of precision within a 
run.


Use the following procedure to create the appropriate size standard:


1. Select Tools GeneMapper Manager to open the GeneMapper Manager. 


GeneScan™ 500 LIZ® Size Standard peak 
sizes


GeneScan™ 600 LIZ® Size Standard v2.0 
peak sizes


75, 100, 139, 150, 160, 200, 300, 340, 350, 400, 
and 450


80, 100, 114, 120, 140, 160, 180, 200, 214, 220, 
240, 250, 260, 280, 300, 314, 320, 340, 360, 
380, 400, 414, 420, 440 and 460
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2. Select the Size Standards tab, click New, select the Basic or Advanced radio 
button, then click OK. 


3. Enter a name (for example, CE_G5_Yfiler_GS500 as shown below). In the Size 
Standard Dye field, select Orange. In the Size Standard Table, enter the sizes 
specified in on page 60. The example below is for the GeneScan™ 500 LIZ® Size 
Standard.
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Analyze and edit sample files with GeneMapper® ID-X Software


1. In the Project window, select File Add Samples to Project, then navigate to the 
disk or directory containing the sample files.


2. Apply analysis settings to the samples in the project. 


For more information about how the Size Caller works, or about size standards, 
refer to the GeneMapper® ID-X Software v1.2 Reference Guide (Pub no. 4426481A).


Parameter Settings


Sample Type Select the sample type.


Analysis Method Yfiler_AnalysisMethod_v2X (or the name of the analysis method 
you created)


Panel Yfiler_v1.1X


Size Standard CE_G5_Yfiler_GS500 (or the name of the size standard you created)
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3. Click  (Analyze), enter a name for the project (in the Save Project dialog box), 
then click OK to start analysis.


• The status bar displays the progress of analysis as a completion bar 
extending to the right with the percentage indicated.


• The table displays the row of the sample currently being analyzed in green 
(or red if analysis failed for the sample).


• The Analysis Summary tab is displayed and the Genotypes tab becomes 
available upon completion of the analysis.
Analysis summary window after analysis


Examine and edit a project


You can display electropherogram plots from the Samples and Genotypes tabs of the 
Project window to examine the data. These procedures start with the Analysis 
Summary tab of the Project window (assuming the analysis is complete).
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For more information


For more information, refer to:


• GeneMapper® ID-X Software Version 1.0 Getting Started Guide (Pub no. 4375574)
• GeneMapper® ID-X Software Version 1.0 Quick Reference Guide (Pub no. 4375670)
• GeneMapper® ID-X Software Version 1.0 Reference Guide (Pub no. 4375671)
• GeneMapper® ID-X Software Version 1.1(Mixture Analysis) Getting Started Guide 


(Pub no. 4396773)
• GeneMapper® ID-X Software Version 1.2 Reference Guide (Pub no. 4426481)
• GeneMapper® ID-X Software Version 1.2 Quick Reference Guide (Pub no. 4426482)
• GeneScan® Analysis Software for the Windows NT® Operating System Overview of the 


Analysis Parameters and Size Caller User Bulletin (Pub no. 4335617).
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Section 5.1  Developmental Validation


Overview


This chapter provides results of the developmental validation experiments we 
performed using the AmpFlSTR® Yfiler® PCR Amplification Kit.


Importance of 
validation


Validation of a DNA typing procedure for human identification applications is an 
evaluation of the procedure’s efficiency, reliability, and performance characteristics. By 
challenging the procedure with samples commonly encountered in forensic and 
parentage laboratories, the validation process uncovers attributes and limitations 
which are critical for sound data interpretation in casework (Sparkes, Kimpton, 
Watson et al., 1996; Sparkes, Kimpton, Gilbard et al., 1996; Wallin et al., 1998).


Experiment 
conditions


We performed experiments to evaluate the performance of the Yfiler® Kit according to 
the DNA Advisory Board (DAB) Quality Assurance Standards, effective October 1, 
1998 (DNA Advisory Board, 1998). The DAB standards describe the quality assurance 
requirements that a laboratory should follow to ensure the quality and integrity of the 
data and competency of the laboratory.


We performed additional studies according to the revised guidelines from the 
Scientific Working Group on DNA Analysis Methods (SWGDAM, July 10, 2003). This 
DNA methodology is not novel (Moretti et al., 2001; Frank et al., 2001; Wallin et al., 
2002; and Holt et al., 2001).


Based on these standards, we conducted experiments which comply with Standards 
1.0 and 2.0 and its associated subsections. Whereas this DNA methodology is not 
novel, Standard 8.1.2 and its related subsections have been addressed (Holt et al., 2001 
and Wallin et al., 2001). This chapter will discuss many of the experiments we 
performed and examples of the results we obtained. We used conditions that produced 
maximum PCR product yield and a window in which reproducible performance 
characteristics were met. These experiments, while not exhaustive, are appropriate for 
a manufacturer, in our opinion. Each laboratory using the Yfiler® Kit should perform 
appropriate validation studies.
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Developmental validation


SWGDAM Guideline 
1.2.1


“Developmental validation is the demonstration of the accuracy, precision, and reproducibility 
of a procedure by the manufacturer, technical organization, academic institution, government 
laboratory, or other party.” (SWGDAM, July 2003).


Critical reagent concentrations and reaction conditions (such as thermal cycling 
parameters, AmpliTaq Gold® DNA polymerase activation, cycle number) to produce 
reliable, locus-specific amplification and appropriate sensitivity have been 
determined. 


SWGDAM Guideline 
2.1.0.1


“The reaction conditions needed to provide the required degree of specificity and robustness 
must be determined. These include thermocycling parameters, the concentration of primers, 
magnesium chloride, DNA polymerase, and other critical reagents.” (SWGDAM, July 2003).


PCR components The concentration of each component of the  Yfiler® Kit was examined. The PCR 
components are Tris-HCl (pH 8.3), KCl, dNTPs, primers, AmpliTaq Gold® DNA 
Polymerase, MgCl2, bovine serum albumin, and sodium azide. The concentration for a 
particular component was established to be in the window that meets the reproducible 
performance characteristics of specificity and sensitivity (Figure 4). The performance 
of the multiplex is most robust within a ± 20% window of magnesium chloride.


Figure 4  A 1 ng amplification of male genomic DNA varying the MgCl2 concentration, analyzed 
on the 3100 Genetic Analyzer


Thermal cycler 
parameters


Thermal cycling parameters were established for amplification of the  Yfiler® Kit in the 
GeneAmp® PCR Systems 9600 and 9700. Thermal cycling times and temperatures of 
GeneAmp PCR systems were verified. Annealing and denaturation temperature 
windows were tested around each stipend to verify that a ±1.0°C window produced a 
specific PCR product with the desired sensitivity of at least 1 ng of AmpFlSTR® 
Control DNA 007.


+ 30%


+ 10%


Optimal


–10%


–20%


– 30%


+ 20%
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The effects of denaturation and annealing temperatures on the amplification of  Yfiler® 
Kit loci were examined using AmpFlSTR® Control DNA 007 and two DNA samples.


The denaturation temperatures tested were 92.5, 94, and 95.5°C, all for 1-minute hold 
times on the GeneAmp PCR System 9700. The annealing temperatures tested were 59, 
60, 61, 62, and 63°C (Figure 5), also for 1-minute hold times in the GeneAmp PCR 
System 9700 with the silver 96-well block. The PCR products were analyzed using the 
3100 Genetic Analyzer. 


No preferential amplification was observed in the denaturation temperature 
experiments. Of the tested annealing temperatures, 59, 60, and 61°C produced robust 
profiles. At 63°C, the yield of the majority of loci was significantly reduced. This 
should pose no problem with routine thermal cycler calibration and when following 
the recommended amplification protocol. Preferential amplification was not observed 
at standard annealing temperature of 61°C.


Figure 5  An amplification of 1 ng of genomic DNA, amplified while varying the annealing 
temperature, analyzed on the 3100 Genetic Analyzer


PCR cycle number The Yfiler® Kit reactions were amplified for 28, 29, 30, 31, and 32 cycles on the 
GeneAmp® PCR System 9700 using 1.0 ng of three DNA samples. As expected, PCR 
product increased with the number of cycles (Figure 6). A full profile was generated at 
28 cycles; off-scale data were collected for several allele peaks at 32 cycles. 


While none of the cycle numbers tested produced nonspecific peaks, 30 cycles was 
found to give optimal sensitivity when the amplified products were examined on 3100 
Genetic Analyzers. At 30 cycles, high ratios of female to male DNA amplify reliably 
and specifically following the conditions outlined in this user manual (Figure 18 on 
page 87). 


59°C


60°C


61°C


62°C


63°C
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Figure 6  An amplification of 1 ng of genomic DNA, amplified while varying the cycle number, 
analyzed on the 3100 Genetic Analyzer


Accuracy, precision, and reproducibility


SWGDAM Guideline 
2.9


“The extent to which a given set of measurements of the same sample agree with their mean and 
the extent to which these measurements match the actual values being measured should be 
determined.” (SWGDAM, July 2003).


Laser-induced fluorescence detection systems of length polymorphism at short 
tandem repeat loci is not a novel methodology (Holt et al., 2001 and Wallin et al., 2001). 
However, accuracy and reproducibility of  Yfiler® Kit profiles have been determined 
from various sample types.


Figure 7 illustrates the size differences that are typically observed between sample 
alleles and allelic ladder alleles on the 3100 Genetic Analyzer with POP-4® polymer. 
The x-axis in Figure 7 represents the nominal base pair sizes for the AmpFlSTR® 
Yfiler® Allelic Ladder, and the dashed lines parallel to the x-axis represent the ±0.5-bp 
windows. The y-axis is the deviation of each sample allele size from the corresponding 
allelic ladder allele size. All sample alleles are within 0.5 bp of a corresponding allele in 
an allelic ladder.


28


29


30


31


32


Cycle
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Figure 7  Size deviation of 78 samples analyzed on the 3100 Genetic Analyzer


Precision and size 
windows


Sizing precision allows for determination of accurate and reliable genotypes. Sizing 
precision was measured on the 3100 Genetic Analyzer. The recommended method for 
genotyping is to use a ±0.5-bp “window” around the size obtained for each allele in the 
AmpFlSTR® Yfiler® Allelic Ladder. A ±0.5-bp window allows for the detection and 
correct assignment of alleles. Any sample allele that sizes outside a window could be 
either of the following:


• An “off-ladder” allele, for example, an allele of a size that is not represented in the 
AmpFlSTR® Yfiler® Allelic Ladder


• An allele that does correspond to an allelic ladder allele, but whose size is just 
outside a window because of measurement error


The measurement error inherent in any sizing method can be defined by the degree of 
precision in sizing an allele multiple times. Precision is measured by calculating the 
standard deviation in the size values obtained for an allele that is run in several 
injections in one capillary run. Table 3 on page 71 indicates typical precision results 
obtained from the seven injections of the AmpFlSTR® Yfiler® Allelic Ladder analyzed 
on the 3100 Genetic Analyzer (47-cm capillary and POP-4® polymer). The size 
standard used was GeneScan™ 500 LIZ® Size Standard. These results were obtained 
within a set of injections on a single capillary.


As indicated above, sample alleles may occasionally size outside of the ±0.5-bp 
window for a respective allelic ladder allele because of measurement error. The 
frequency of such an occurrence is lowest in detection systems having the smallest 
standard deviations in sizing. Figure 7 illustrates the tight clustering of allele sizes 
obtained on the 3100 Genetic Analyzer, where the standard deviation in sizing is 
typically less than 0.15 bp. The instance of a sample allele sizing outside of the ±0.5-bp 
window because of measurement error is relatively rare when the standard deviation 
in sizing is approximately 0.15 bp or less (Smith, 1995).
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For sample alleles that do not size within a ±0.5-bp window, the PCR product must be 
rerun to distinguish between a true off-ladder allele vs. measurement error of a sample 
allele that corresponds with an allele in the allelic ladder. Repeat analysis, when 
necessary, provides an added level of confidence to the final allele assignment. 
GeneMapper® ID Software and GeneMapper® ID-X Software automatically flags 
sample alleles that do not size within the prescribed window around an allelic ladder 
allele.


It is important to note that while the precision within a set of capillary injections is very 
good, the determined allele sizes vary between platforms. Cross-platform sizing 
differences arise from a number of parameters, including type and concentration of 
polymer mixture, run temperature, and electrophoresis conditions. Variations in sizing 
can also be found between runs on the same instrument and between runs on different 
instruments because of these parameters. We strongly recommend that the allele sizes 
obtained be compared to the sizes obtained for known alleles in the AmpFlSTR® 
Yfiler® Allelic Ladder from the same run and then converted to genotypes. For more 
information on precision and genotyping, see Lazaruk et al., 1998 and Mansfield 
et al.,1998.


Table 3  Example of precision results of nine injections of the AmpFlSTR® Yfiler® Allelic Ladder 
run on the 3100 Genetic Analyzer


Allele Mean Standard Deviation


DYS456


13 104.51 0.05


14 108.31 0.05


15 112.16 0.04


16 116.04 0.04


17 119.90 0.05


18 123.82 0.05


DYS389I


10 142.87 0.04


11 147.28 0.04


12 151.80 0.06


13 156.43 0.07


14 160.66 0.05


15 164.81 0.07


DYS390


18 192.26 0.05


19 195.99 0.04


20 199.93 0.05


21 203.85 0.06


22 207.83 0.05


23 211.90 0.04


24 215.90 0.05


25 219.88 0.06
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26 223.84 0.06


27 227.80 0.07


DYS389II


24 253.05 0.05


25 257.17 0.06


26 261.19 0.07


27 265.38 0.08


28 269.42 0.08


29 273.36 0.06


30 277.63 0.07


31 281.76 0.09


32 285.78 0.07


33 289.93 0.05


34 293.94 0.06


DYS458


14 130.98 0.05


15 134.87 0.06


16 138.81 0.03


17 142.95 0.05


18 147.31 0.05


19 151.72 0.05


20 155.94 0.04


DYS19


10 176.06 0.07


11 179.98 0.05


12 183.84 0.05


13 187.76 0.03


14 191.64 0.05


15 195.49 0.05


16 199.32 0.05


17 203.20 0.06


18 207.09 0.07


19 211.02 0.06


DYS385 a/b


7 242.79 0.05


8 246.89 0.07


9 250.94 0.04


10 254.98 0.07


Allele Mean Standard Deviation
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11 259.04 0.08


12 263.08 0.06


13 267.24 0.05


14 271.38 0.06


15 275.47 0.10


16 279.56 0.08


17 283.70 0.07


18 287.79 0.05


19 292.06 0.06


20 296.19 0.07


21 300.42 0.06


22 305.06 0.12


23 309.50 0.07


24 313.99 0.10


25 318.39 0.05


DYS393


8 100.26 0.05


9 104.19 0.04


10 108.05 0.04


11 112.04 0.04


12 115.98 0.04


13 119.89 0.04


14 123.89 0.04


15 127.80 0.05


16 131.95 0.04


DYS391


7 150.88 0.08


8 155.27 0.06


9 159.67 0.06


10 163.83 0.05


11 167.94 0.07


12 172.00 0.07


13 176.03 0.06


DYS439


8 197.84 0.05


9 201.70 0.03


10 205.68 0.05


11 209.46 0.04


Allele Mean Standard Deviation
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12 213.47 0.03


13 217.41 0.03


14 221.42 0.05


15 225.17 0.04


DYS635 (Y GATA C4)


20 246.43 0.07


21 250.49 0.06


22 254.45 0.06


23 258.49 0.03


24 262.45 0.06


25 266.56 0.06


26 270.56 0.03


DYS392


7 291.38 0.05


8 294.39 0.07


9 297.44 0.06


10 300.30 0.06


11 303.91 0.07


12 307.44 0.07


13 310.64 0.08


14 313.74 0.07


15 317.12 0.11


16 320.45 0.08


17 323.54 0.09


18 326.79 0.10


Y GATA H4


8 122.01 0.06


9 125.98 0.06


10 129.97 0.07


11 134.01 0.04


12 138.09 0.03


13 142.37 0.05


DYS437


13 182.53 0.05


14 186.45 0.07


15 190.40 0.04


16 194.25 0.04


17 198.07 0.03


Allele Mean Standard Deviation
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DY438


8 223.69 0.06


9 228.68 0.06


10 233.63 0.07


11 238.59 0.06


12 243.63 0.05


13 248.66 0.05


DYS448


17 280.49 0.04


18 286.58 0.03


19 292.70 0.05


20 298.92 0.05


21 305.51 0.04


22 312.25 0.06


23 318.60 0.10


24 324.88 0.08


Allele Mean Standard Deviation
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Extra Peaks in the electropherogram


Causes of extra 
peaks


Peaks other than the target alleles may be detected on the electropherogram displays. 
Several causes for the appearance of extra peaks, including the stutter product (at the 
n–4 position), incomplete 3´ A nucleotide addition (at the n–1 position), artifacts, and 
mixed DNA samples (see “SWGDAM Guideline 2.8” on page 86).


Stutter products A stutter is a well-characterized PCR artifact that refers to the appearance of a minor 
peak one repeat unit smaller (or less frequently, one repeat larger) than the major STR 
product (Butler, 2001). Sequence analysis of stutter products at tetranucleotide STR loci 
has revealed that the stutter product is missing a single tetranucleotide core repeat unit 
relative to the main allele (Walsh et al., 1996). It has been reported that the DYS19 
tetranucleotide repeat locus displays the typical -4 bp stutter but also a -2 bp stutter 
(Prinz, et al., 2001; Gusmao, et al., 1999). The DYS392 trinucleotide repeat locus displays 
the typical -3 bp stutter but also a smaller +3 bp stutter. Sequence analysis of this +3 bp 
stutter revealed that the product contains an additional repeat unit relative to the true 
allele peak. 


The proportion of the stutter product relative to the main allele (stutter percent) is 
measured by dividing the height of the stutter peak by the height of the main allele 
peak. Such measurements have been made for amplified samples at the loci used in the  
Yfiler® Kit. All data were generated on the 3100 Genetic Analyzer.


Some of the general conclusions from these measurements and observations are as 
follows:


• For each Yfiler® Kit locus, the stutter percent generally increases with allele 
length, as shown in Figure 8 through Figure 11 on the following pages. Smaller 
alleles display a lower level of stutter relative to the longer alleles within each 
locus. This is reflected in Figure 8 through Figure 11, where minimal data points 
are plotted for some smaller alleles, as stutter could not be detected for many of 
these samples.


• Each allele within a locus displays percent stutter that is reproducible.
• The highest observed stutter percent for each locus is included as the filter in the 


GeneMapper® ID Software and the GeneMapper® ID-X Software. Peaks in the 
stutter position that are above the highest observed stutter percent will not be 
filtered. Peaks in the stutter position that have not been filtered and remain 
labeled can be further evaluated. For evaluation of mixed samples, see “Mixture 
studies” on page 86.


• The measurement of percent stutter may be unusually high for main peaks that 
are off-scale.
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Figure 8  Stutter percentages for the DYS456, DYS389I, DYS390 and DYS389II


Figure 9  Stutter percentages for the DYS458, DYS19 and DYS385 loci. The -4 bp and -2 bp 
stutter percentages for DYS19 are shown in blue and green, respectively
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Figure 10  Stutter percentages for the DYS393, DYS391, DYS439, DYS635, DYS392 loci. The 
DYS392 (-3 bp) and (+3 bp) stutter percentages are shown in blue and grey respectively.


Figure 11  Stutter percentages for the Y GATA H4, DYS437, DYS438 and DYS448 loci


Addition of 3´A AmpliTaq Gold® enzyme, like many other DNA polymerases, can catalyze the 
addition of a single nucleotide (predominately adenosine) to the 3´ ends of 
double-stranded PCR products (Clark, 1988; Magnuson et al.,1996). This non-template 
addition results in a PCR product that is one base pair longer than the actual target 
sequence, and the PCR product with the extra nucleotide is referred to as the “+A” 
form (Figure 12).
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The efficiency of “A addition” is related to the particular sequence of the DNA at the 3´ 
end of the PCR product. The  Yfiler® Kit includes two main design features that 
promote maximum A addition:


• The primer sequences have been optimized to encourage A addition.
• The final extension step is 60°C for 80 minutes.


This final extension step gives the AmpliTaq Gold® DNA Polymerase extra time to 
complete A addition to all double-stranded PCR product. STR systems that have not 
been optimized for maximum A addition may have “split peaks”, where each allele is 
represented by two peaks one base pair apart. 


Figure 12  Split peaks resulting from incomplete A nucleotide addition due to omission of the 
80-minute extension step


Lack of full A nucleotide addition may be observed in  Yfiler® Kit results when the 
amount of input DNA is greater than recommended protocols. This is because more 
time is needed for AmpliTaq Gold® DNA Polymerase to add the A nucleotide to all 
molecules as more PCR product is generated. Amplification of too much input DNA 
will also result in off-scale data.


Artifacts Artifacts, or anomalies, have been seen in data produced on genetic analyzers when 
using the  Yfiler® Kit. In amplified samples, artifacts in the non-calling region may 
appear in the green (88 bp), black (80 and 95 bp), and red (80 bp) dye. Low level 
artifacts in the calling region may or may not be reproducible. 


Figure 13 demonstrates reproducible artifacts while using the  Yfiler® Kit. Consider 
these artifacts when interpreting data.
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Figure 13  Examples of baseline noise and reproducible artifacts in data produced on the 3100 
Genetic Analyzer (Peak Amplitude Threshold set to 25 RFU to illustrate artifacts)


Genotyping may result in the detection of these artifacts as off-ladder alleles, or “OL 
Alleles”. 


Note: A high degree of magnification (y-axis) is used in this figure to illustrate these 
artifacts (data produced on capillary electrophoresis instrument platforms).


Characterization of loci


SWGDAM Guideline 
2.1


“The basic characteristics of a genetic marker must be determined and documented.” 
(SWGDAM, July 2003).


This section describes basic characteristics of the 17 loci that are amplified with the  
Yfiler® Kit. These loci have been extensively characterized by other laboratories 
(Gusmao et al., 1999; Butler et al., 2002; Gonzalez-Neira et al., 2001; Hall and Ballantyne, 
2003; Redd et al., 2002; Schoske et al., 2004).


Nature of the 
polymorphisms


DYS392 is a trinucleotide repeat, DYS438 is a pentanucleotide repeat and DYS448 is a 
hexanucleotide repeat. Their allele differences result from differences in the number of 
repeat units 3-bp, 5-bp and 6-bp respectively. The remaining  Yfiler® Kit loci are 
tetranucleotide short tandem repeat (STR) loci. The length differences among alleles of 
these particular loci result from differences in the number of 4-bp repeat units.


We have sequenced all the alleles in the AmpFlSTR® Yfiler® Allelic Ladder. In 
addition, other groups in the scientific community have sequenced alleles at some of 
these loci (Redd et al., 2002; www.cstl.nist.gov/biotech/strbase/y_strs.htm ). Among 
the various sources of sequence data on the  Yfiler® Kit loci, there is consensus on the 
repeat patterns and structure of the STRs.



www.cstl.nist.gov/biotech/strbase/y_strs.htm 

www.cstl.nist.gov/biotech/strbase/y_strs.htm 
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Inheritance The Centre d’Etude du Polymorphisme Humain (CEPH) has collected DNA from 
39 families of Utah Mormon, French Venezuelan, and Amish descent. These DNA sets 
have been extensively studied all over the world and are routinely used to characterize 
the mode of inheritance of various DNA loci. Each family set contains three 
generations, generally including four grandparents, two parents, and several 
offspring. Consequently, the CEPH family DNA sets are ideal for studying inheritance 
patterns (Begovich et al.,1992).


Three CEPH family DNA sets were examined. 1 ng of DNA from each sample was 
amplified using the  Yfiler® Kit and the Identifiler® Kit, followed by analysis using a 
3100 Genetic analyzer. The families examined included #1333 (9 offspring, 7 males), 
#1340 (7 offspring, 5 males), and #1345 (7 offspring, 5 males), representing 23 meiotic 
divisions. The Identifiler® Kit results confirmed that the loci are inherited according to 
Mendelian rules, as reported in the literature (Nakahori et al.,1991; Edwards et al.,1992; 
Kimpton et al.,1992; Mills et al.,1992; Sharma and Litt, 1992; Li et al.,1993; Straub et 
al.,1993). The  Yfiler® Kit results confirmed that the loci were inherited according to a 
Y-linked (father to son) transmission. In no case was the maternal grandfather’s Y-
haplotype found in the offspring. In family #1345, one son (1345-7356) had a DYS458-
18 allele while the rest of his male relatives had a DYS458-17 allele. In family #1340 one 
son (1340-7342) had a DYS458-16 allele while the rest of his male relatives had DYS458-
17. Calculation of a mutation rate based on this small population size would be 
inaccurate due to the small sample size. The samples were reamplified and reinjected 
to confirm the allele call.


Mapping The  Yfiler® Kit loci have been mapped and the chromosomal location on the 
Y-chromosome is known based on the nucleotide sequence of the Y-chromosome. The 
Genbank accession numbers for representative sequences are: DYS19 (X77751, 
AC017019), DYS385 (AC022486, Z93950), DYS389 (AC011289, AF140635), DYS390 
(AC011289), DYS391 (G09613, AC011302), DYS392 (G09867, AC06152), DYS393 
(G09601, AC06152), DYS437 (AC002992), DYS438 (AC002531), DYS439 (AC002992), 
DYS448 (AC025227.6), DYS456 (AC010106.2), DYS458 (AC010902.4), DYS635 (G42676, 
AC011751) and Y GATA C4 (G42673).


Species specificity


SWGDAM Guideline 
2.2


“For techniques designed to type human DNA, the potential to detect DNA from forensically 
relevant nonhuman species should be evaluated.” (SWGDAM, July 2003).


The  Yfiler® Kit provides the required degree of specificity such that it is specific to 
primates. Other species do not amplify for the loci tested.


Nonhuman Studies


Nonhuman DNA may be present in forensic casework samples. The  Yfiler® Kit 
provides the required degree of specificity for the species tested (Figure 14).
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Figure 14  Representative electropherograms from a species specificity study including positive 
and negative control


The following experiments were conducted to investigate interpretation of  Yfiler® Kit 
results from nonhuman DNA sources.


The extracted DNA samples were amplified in  Yfiler® Kit reactions and analyzed 
using the 3100 Genetic Analyzer.


• Primates – Gorilla, chimpanzee, orangutan, and macaque (1.0 ng each).
• Non-primates – Mouse, dog, pig, cat, horse, chicken and cow (10 ng each).
• Microorganisms – Candida albicans, Neisseria gonorrhoeae, Escherichia coli 0157:H7, 


Bacillus subtilis, Staphylococcus aureus, and Lactobacillus rhamnosus (5 ng each).


The chimpanzee and gorilla DNA samples produced partial profiles within the 
100–330 base pair region. 


The remaining species tested did not yield reproducible detectable products.


Chimp


Male 
control


Cat


Dog


Microbial 
pool


Negative 
control
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Sensitivity


SWGDAM Guideline 
2.3


“When appropriate, the range of DNA quantities able to produce reliable typing results should 
be determined.” (SWGDAM, July 2003).


Effect of DNA 
quantity on results 
and importance of 
quantitation


The amount of input DNA added to the  Yfiler® Kit should be between 0.5 and 1.0 ng 
(Figure 15 on page 84). The DNA sample should be quantitated prior to amplification 
using a system such as the Quantifiler® Human DNA Quantitation Kit 
(Part no. 4343895) or the Quantifiler® Y Human Male DNA Quantification Kit 
(Part no. 4343906). The final DNA concentration should be in the range of
0.05–0.10 ng/μL so that 0.05–0.10 ng of DNA will be added to the PCR reaction in a 
volume of 10 μL. If the sample contains degraded DNA, amplification of additional 
DNA may be beneficial.


If too much DNA is added to the PCR reaction, then the increased amount of PCR 
product that is generated can result in the following:


• Fluorescence intensity that exceeds the linear dynamic range for detection by the 
instrument (“off-scale” data).
Off-scale data is a problem for two reasons:


– Quantitation (peak height and area) for off-scale peaks is not accurate. For 
example, an allele peak that is off-scale can cause the corresponding stutter 
peak to appear higher in relative intensity, thus increasing the calculated 
percent stutter.


– Multicomponent analysis of off-scale data is not accurate, which results in 
poor spectral separation (“pull-up”).


• Incomplete A nucleotide addition.


The sample can be re-amplified using less DNA.


Individual laboratories may find it useful to determine an appropriate minimum peak 
height threshold based on their own results and instruments using low amounts of 
input DNA. 
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Figure 15  Effect of amplifying 1 ng, 500 pg, 250 pg, 125 pg and 62 pg of male control DNA 007. 
Data analyzed using the 3100 Genetic Analyzer


Note: The y-axis scale is magnified for the lower amounts of DNA.


Stability


SWGDAM Guideline 
2.4


“The ability to obtain results from DNA recovered from biological samples deposited on various 
substrates and subjected to various environmental and chemical insults has been extensively 
documented. In most instances, assessment of the effects of these factors on new forensic DNA 
procedures is not required. However, if substrates and/or environmental and/or chemical insults 
could potentially affect the analytical process, then the process should be evaluated using known 
samples to determine the effects of such factors.” (SWGDAM, July 2003).


Lack of 
amplification of 
some loci


As with any multi-locus system, the possibility exists that not every locus will amplify. 
This is most often observed when the DNA sample contains PCR inhibitors or when 
the DNA sample has been severely degraded. Valuable information may be obtained 
from partial profiles. 


Effect of inhibitors Heme compounds have been identified as PCR inhibitors in DNA samples extracted 
from bloodstains (DeFranchis et al.,1988; Akane et al., 1994). It is believed that the 
inhibitor is co-extracted and co-purified with the DNA and subsequently interferes 
with PCR by inhibiting polymerase activity.


To examine the effects of hematin on the amplification results obtained by the  Yfiler® 
Kit, DNA samples were amplified using the  Yfiler® Kit reagents (including the 
BSA-containing PCR reaction mix) in the presence of varying concentrations of 
purified hematin. The concentrations of hematin used were 0 μM, 10 μM, 12 μM, 
16 μM, 20 μM, and 24 μM. No preferential amplification was observed in the presence 
of increasing amounts of hematin.
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Figure 16  DNA amplified with the  Yfiler® Kit in the presence of varying concentrations of 
hematin: 0, 10 μM, 12 μM, 16 μM, 18 μM, 20 μM, and 24 μM, analyzed on the 3100 Genetic 
Analyzer


Degraded DNA As the average size of degraded DNA approaches the size of the target sequence, the 
amount of PCR product generated is reduced. This is due to the reduced number of 
intact templates in the size range necessary for amplification.


Degraded DNA was prepared to examine the potential for differential amplification of 
loci. High molecular weight DNA was incubated with the enzyme DNase I for varying 
amounts of time. The DNA was examined by agarose gel analysis to determine the 
average size of the DNA fragments at each time point. 


2 ng of degraded DNA (or 1 ng undegraded DNA) was amplified using the  Yfiler® 
Kit. As the DNA became increasingly degraded, the loci became undetectable 
according to size. Preferential amplification was not observed. The loci failed to 
robustly amplify in the order of decreasing size as the extent of degradation 
progressed (Figure 17).


0 μM


10 μM


12 μM


16 μM


20 μM


24 μM
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Figure 17  Multiplex amplification of DNA samples incubated with DNAse I (top panel = 1 ng of 
DNA with no DNAse I added; remaining panels = 2 ng of DNA incubated with DNAse I)


Mixture studies


SWGDAM Guideline 
2.8


“The ability to obtain reliable results from mixed source samples should be determined.” 
(SWGDAM, July 2003).


Evidence samples may contain DNA from more than one individual. The possibility of 
multiple contributors should be considered when interpreting the results. We 
recommend that individual laboratories assign a minimum peak height threshold 
based on validation experiments performed in each laboratory to avoid typing when 
stochastic effects are likely to interfere with accurate interpretation of mixtures. 


Male/female 
mixture studies


Evidence samples that contain body fluids and/or tissues originating from more than 
one individual are an integral component of forensic casework. Therefore it is essential 
to ensure that the DNA typing system is able to detect DNA mixtures. In the case of 
Y-STRs, the female DNA component is not amplified by the Y-chromosome specific 
primers. Male/female mixture studies were performed up to a ratio of 1:2000 using 
three different female DNAs. The amount of female DNA was kept constant at 500 ng 
and the amount of male control DNA was changed. The female DNA did not cause 
any interference with the interpretation of the male Y-STR profile as shown in 
Figure 18. 


Low level artifacts with female DNA have been occasionally observed in the black (136 
bp) and red (291 bp) dye. In general, these artifacts peaks will not affect interpretation 
due to their intensity. 


0 min


1 min


2 min


4 min


8 min


12 min
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Figure 18  Amplification of male Control DNA 007 in the presence of female DNA 9947A. Profiles 
shown in the panels from top to bottom: 500 pg of male DNA, 500 pg male DNA with 500 ng 
female DNA, 250 pg male DNA with 500 ng female DNA, 500 ng female DNA.


Male/male mixture 
studies


Forensic samples may contain body fluids or tissues originating from more than one 
male.


Mixtures of two male DNA samples were examined at various ratios (1:1 to 1:10). The 
total amount of genomic input DNA mixed at each ratio was 1 ng.


The samples were amplified in a GeneAmp® PCR System 9700 with the silver 96-well 
block and were electrophoresed and detected using an Applied Biosystems® 3100 
Genetic Analyzer. 


Table 4  Haplotypes of samples in Figure 19


0.5 ng 
male


1:1000


1:2000


500 ng 
female


Allele Sample A Sample B


DYS19 14 15


DYS385a 11 13


DYS385b 14 15


DYS389I 13 12


DYS389II 31 28


DYS390 24 23


DYS391 10 10


DYS392 13 11


DYS393 13 14


DYS437 15 16


DYS438 11 10


DYS439 12 13
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The results of 1-ng total male/male DNA mixture studies are shown in Figure 19. The 
limit of detection is when the minor component is present at approximately one-tenth 
of the concentration of the major component and a threshold of 50 RFU. The limit of 
detection for the minor component is influenced by the combination of genotypes in 
the mixture. 


Figure 19  Mixtures of two male DNA samples (A and B and A:B ratios) 1-ng input DNA. The 
alleles attributable to the minor component, even when the major component shares an allele, 
are highlighted.


Population data


SWGDAM Guideline 
2.7


“The distribution of genetic markers in populations should be determined in relevant 
population groups.” (SWGDAM, July 2003)


Overview To interpret the significance of a match between genetically typed samples, it is 
necessary to know the population distribution of alleles at each locus in question. If the 
genotype of the relevant evidence sample is different from the genotype of the 
suspect’s reference sample, then the suspect is “excluded” as the donor of the 
biological evidence tested. An exclusion is independent of the frequency of the two 
genotypes in the population.


DYS448 19 21


DYS456 17 15


DYS458 18 16


DYS635 23 22


Y GATA H4 12 12


Allele Sample A Sample B


Sample A


10:1


3:1


Sample B


1:1
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If the suspect and evidence samples have the same genotype, then the suspect is 
“included” as a possible source of the evidence sample. The probability that another, 
unrelated, individual would also match the evidence sample is estimated by the 
frequency of that genotype in the relevant population(s).


Population 
samples used in 
these studies


The  Yfiler® Kit was used to generate the population data provided in this section. 
Samples were collected from individuals throughout the United States with no 
geographical preference.


Gene diversity 
values


Table 5 shows the  Yfiler® Kit gene diversity in three populations, listed as 
percentages.


Table 5   Yfiler® Kit Gene Diversity values across three different U.S. populations


Gene diversity (D) =  where n = sample size, pi = allele frequency 
(Johnson et al., 2003).


Analyzing the 
population data


In addition to the alleles that were observed and recorded in the Life Technologies 
databases, other known alleles have been published or reported to us by other 
laboratories. Some of these alleles occur at a low frequency and include several 
microvariants (Furedi et al., 1999; Schoske et al., 2004).


Population Number of samples


African-American 333


U.S. Caucasian 254


U.S. Hispanic 175


Locus African-American 
(n = 333)


U.S. Caucasian
(n = 254)


U.S. Hispanic
(n = 175)


DYS458 0.755 0.808 0.77


DYS19 0.748 0.541 0.645


DYS385a/b 0.951 0.855 0.931


DYS393 0.619 0.412 0.507


DYS391 0.423 0.54 0.52


DYS439 0.629 0.663 0.665


DYS635 0.701 0.682 0.71


DYS392 0.419 0.615 0.671


Y GATA H4 0.599 0.604 0.575


DYS437 0.495 0.624 0.583


DYS438 0.528 0.622 0.712


DYS448 0.685 0.651 0.726
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Discriminatory capacity of haplotypes


Table 6 shows the discriminatory capacity (DC) and the number of unique haplotypes 
(UH) for each Y-STR marker combination listed. The discriminatory capacity was 
determined by dividing the number of different haplotypes by the number of samples 
in that population (Schoske et al., 2004). A unique haplotype is defined as one that 
occurs only once in a given population. The number of unique haplotypes is usually 
less than the number of different haplotypes in any given population.


Table 6  Discriminatory capacity and number of unique haplotypes for three U. S. populations


Mutation rate


Estimation of spontaneous or induced germline mutation at genetic loci may be 
achieved through comparison of the genotypes of offspring to those of their parents. 
From such comparisons the number of observed mutations are counted directly.


In previous studies, haplotypes of eight loci amplified by the  Yfiler® Kit were 
determined for a total of 4999 parent-son (Kayser and Sajantila, 2001). Fourteen 
mutations were identified and an overall average mutation rate was estimated at 
2.80 × 10-3. In two confirmed father/son pairs mutation at two Y-STRs were observed.


Additional studies need to be performed for other loci in order to estimate their 
average mutation rate.


Y-STR marker 
combination


African-American
(N=333)


U.S. Caucasian
(N-254)


U.S. Hispanics
(N=175)


DC (%) UH DC (%) UH DC (%) UH


“Minimal 
haplotype”†


† The “minimal haplotype” includes the markers DYS19, DYS385 a/b, DYS389 I/II, DYS390, DYS391, DYS392, 
DYS393.


84.6 249 74.8 162 85.1 136


“U.S. 
haplotype”‡


‡ The “U.S. haplotype” includes the minimal haplotype loci plus DYS438 and DYS439.


91.3 286 83.8 196 90.3 146


“U.S. haplotype 
+ DYS437”


91.9 286 85.8 202 91.4 148


“Yfiler 
haplotype”


99.1 327 98.8 248 98.3 169
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Section 5.2  Performance Validation After Buffer and 
Enzyme Component Replacement


Overview


As part of an ongoing program to exercise greater control over raw materials used in 
the AmpFlSTR® PCR Amplification Kits, manufacturing of the AmpliTaq Gold® 
enzyme and 10✕ PCR Buffer II (Tris-KCl buffer) components is transitioning from 
Roche Molecular Systems to Life Technologies. Manufacturing of both components by 
Life Technologies will be conducted according to the same specifications used 
previously by Roche. The in-house components are established raw materials in our 
next generation kits (for example, the NGM™, NGM SElect™ and Identifiler® Plus 
Kits).


Experiments


We performed studies to compare the performance of the Yfiler® Kit containing the in-
house components (updated kit) with the performance of the original kit, focusing on 
studies most relevant to forensic DNA testing (see SWGDAM Guidelines effective 
January 1, 2011). These studies, while not exhaustive, are in our opinion appropriate 
for a manufacturer. Each laboratory using the Yfiler® Kit should assess their own 
requirements for evaluation of kits.


Our studies compared the performance of two Roche-manufactured enzyme and 
buffer lots (Control mixes) with three new lots of buffer and two new lots of enzyme 
manufactured by Life Technologies (Test mixes). Studies were performed using Test 
mixes containing both the enzyme and buffer manufactured by Life Technologies.


Each of the five mixes listed above were used to conduct reproducibility, sensitivity, 
and inhibition studies. All amplifications were performed using a GeneAmp® PCR 
System 9700 with either silver or gold-plated silver block using the recommended 
amplification conditions and cycle number for the Yfiler® Kit. All data was run on an 
Applied Biosystems® 3130xl Genetic Analyzer running Data Collection Software v3.0 
and analyzed using GeneMapper® ID-X Software. Subsequent data analysis was 
performed using Minitab® Statistical Software. To minimize the effect of injection-to-
injection variation on result interpretation, peaks heights for all studies were 
normalized using an in-house, multicolor reference standard. 


Test 
Material Control A mix Control B mix Test A mix Test B mix Test C mix


Buffer Control Buffer 
Lot 1


Control Buffer 
Lot 2


Test Buffer 
Lot 1 


Test Buffer 
Lot 2


Test Buffer 
Lot 3 


Enzyme Control 
Enzyme 
Lot 1


Control 
Enzyme 
Lot 2


Test Enzyme 
Lot 1


Control 
Enzyme 
Lot 2


Test Enzyme 
Lot 2
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Reproducibility study


For the reproducibility study, 12 replicates of control DNA 007 at 1 ng input and three 
negative control replicates were amplified. The results were evaluated for intracolor 
balance, stutter percentage, and the presence, signal intensity, and location of artifacts.


Intracolor balance The Test mixes delivered lower intracolor balance results for the FAM™ dye channel 
(blue) but improved intracolor balance results for the NED™ dye channel (yellow) 
compared to the Control mixes. The levels of intracolor balance obtained for the Test 
and Control mixes all fall within the expected range of performance for the  Yfiler® Kit. 
(Figure 20).


Figure 20  Reproducibility study: intracolor balance


Stutter 
percentages


Stutter percentage results for each marker were comparable across all Test and Control 
mixes (Figure 21).
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Figure 21  Reproducibility study: mean stutter percentage


Artifacts Known artifacts observed showed the same morphology, signal intensity, and location 
in all Test and Control mixes and did not exceed 50 RFU (Figure 22). No new artifacts 
were observed in the Test mixes.


Figure 22  Reproducibility study: known artifacts (Y-scale 50 RFU)


VIC® dye labeled artifacts at ~75 and 115 bp


Control A


Test B


Test A


Test C


Control B


NED™ dye labeled artifact at ~88 bp


FAM™ dye labeled artifact at ~110 bp PET® dye labeled artifacts at ~210 bp


Control A


Test B


Test A


Test C


Control B


50 RFU
75–350 bp
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Sensitivity study


For the sensitivity study, dilution series of three genomic DNA samples were 
amplified: 1 ng (three replicates each), 0.5 ng, 0.25 ng, and 0.125 ng (four replicates 
each). The results were evaluated for mean referenced peak height, degree of linearity 
between input DNA concentration and peak height, level of allelic dropout at 125 pg, 
and genotype concordance.


Mean referenced 
peak height


Mean referenced peak height observations were consistent between all Test and 
Control mixes (Figure 23) demonstrating equivalent performance (Figure 24).


Figure 23  Sensitivity study: mean referenced peak heights three genomic DNA samples


Figure 24  Sensitivity study: representative electropherograms for Sample 2 amplified using 
125 pg input DNA (Y-scale 550 RFU)


Control A


Control B


Test B


Test A


Test C
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DNA concentration 
and peak height


The calculated slope and R2 values for each of the plotted curves were equivalent, 
showing comparable relationships between peak height and DNA input amount for 
the Test and Control mixes (Figure 25). 


Figure 25  Sensitivity study: linear regression plot of combined mean referenced peak height for 
three genomic DNA samples


Allelic dropout Allelic dropout was observed only for amplifications of 125 pg where dropout of a 
single allele was observed for different replicates of Test A Sample 3 (Figure 26 and 
Figure 27). These results can be explained by stochastic variation and sampling from 
dilute DNA solutions. Allelic dropout results can therefore be considered equivalent 
between Test and Control mixes. 


Figure 26  Sensitivity study: electropherogram of 125 pg Sample 3 amplified with Test A mix. One 
allele at the DYS635 locus in the NED™ dye (yellow) channel is below the analysis threshold of 
50 RFU. (Y-scale 300 RFU)
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Figure 27  Sensitivity study: electropherogram of 125 pg Sample 3 amplified with Test A mix. One 
allele at the DYS437 locus in the PET® (Red) dye channel is below the analysis threshold of 
50 RFU (Y-scale 500 RFU)
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Genotype 
concordance


Genotypes for Test and Control mixes were 100% concordant (Table 7).


Table 7  Sensitivity study: genotype concordance


Inhibition study


An inhibition series of 1 ng control DNA 007 (consisting of uninhibited control and 
Humic Acid at a final concentration of 12 ng/µL in replicates of five) was amplified 
using each of Test and Control mixes. The amount of each inhibitor tested was titrated 
to cause an approximate 50% reduction in overall peak height of the samples. Results 
were evaluated for mean referenced peak height, minimum referenced peak height, 
intracolor balance, and levels of allelic dropout.


Mean referenced 
peak height, 
minimum 
referenced peak 
height, and 
intracolor balance


Uninhibited Control DNA 007 Test and Control mixes displayed no significant 
difference in mean referenced peak height, minimum referenced peak height, and 
displayed the same changes in intracolor balance as described in the reproducibility 
study. For the Humic Acid-inhibited DNA, the Test Mixes containing both in-house 
components showed slightly better results for mean referenced peak height, minimum 
referenced peak height, and intracolor balance for the FAM™, PET®, and NED™ dye 


DNA Input Amount Reagent Mix Genotype Concordance


125 pg Test A 99%


Test B 100%


Test C 100%


Control A 100%


Control B 100%


250 pg Test A 100%


Test B 100%


Test C 100%


Control A 100%


Control B 100%


500 pg Test A 100%


Test B 100%


Test C 100%


Control A 100%


Control B 100%


1 ng Test A 100%


Test B 100%


Test C 100%


Control A 100%


Control B 100%
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channels compared to the Control Mixes or the Test Mix containing the in-house buffer 
and the enzyme purchased from Roche Molecular Systems. Results for the VIC® dye 
channel were more comparable across all Test and Control mixes (Figure 28, 29, and 
30).


Figure 28  Inhibition study: mean referenced peak height. Inhibitors: HA = Humic Acid, 
PRI = Pristine or Uninhibited DNA


Figure 29  Inhibition study: minimum referenced peak height. Inhibitors: HA = Humic Acid, 
PRI = Pristine or Uninhibited DNA
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Figure 30  Inhibition study: intracolor balance. (Y-axis intracolor balance percentage versus 
X-axis dye color. Inhibitors: HA = Humic Acid, PRI = Pristine or Uninhibited DNA


Representative electropherograms from the inhibition study are shown in Figure 31 
and 32.


Figure 31  Inhibition study: representative electropherograms using uninhibited Control DNA 
007 (Y-scale 4000 RFU)


Control A


Control B


Test B


Test A


Test C
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Figure 32  Inhibition study: representative electropherograms using Control DNA 007 inhibited 
with12 ng/μL Humic Acid (Y-scale 2500 RFU)


Allelic dropout No allelic dropout events were seen for any Test or Control mixes tested on 
uninhibited Control DNA 007 and Control DNA 007 inhibited with Humic Acid. 


Conclusions


Laboratories can expect to obtain equivalent quality profiles across a wide range of 
forensic samples when using the Yfiler® Kit containing the AmpliTaq Gold® enzyme 
and 10✕ PCR Buffer II manufactured by Life Technologies as compared to the original 
Yfiler® Kit containing AmpliTaq Gold® enzyme and 10✕ PCR Buffer II manufactured 
by Roche Molecular Systems.


Control A


Control B


Test B


Test A


Test C
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A   Troubleshooting


Follow the actions recommended in this appendix to troubleshoot problems that occur 
during analysis.


Table 8  Troubleshooting


Observation Possible causes Recommended actions


Faint or no signal from 
both the AmpFlSTR® 
Control DNA 007 and the 
DNA test samples at all 
loci


Incorrect volume or absence of PCR 
Master Mix or Yfiler® Primer Set


Repeat amplification.


No activation of AmpliTaq Gold® DNA 
Polymerase


Repeat amplification, making sure to hold reactions 
initially at 95°C for 11 minutes.


Master Mix not vortexed thoroughly 
before aliquoting


Vortex the Master Mix thoroughly.


Yfiler® Primer Set exposed to too 
much light


Store the Primer Set protected from light.


GeneAmp® PCR System malfunction Refer to the thermal cycler user’s manual and check 
instrument calibration.


Use of incorrect thermal cycling 
parameters


Check the protocol for correct thermal cycling 
parameters.


Tubes not seated tightly in the 
thermal cycler during amplification


Push reaction tubes firmly into contact with block 
after first cycle. Repeat test.


Wrong PCR reaction tube Use MicroAmp® Reaction Tubes with Caps for the 
GeneAmp® PCR System 9700.


MicroAmp® Base used with tray/
retainer set and tubes in GeneAmp® 
9700


Remove MicroAmp® Base from tray/retainer set and 
repeat test.


Insufficient PCR product 
electrokinetically injected


Prepare PCR product as described in Chapter 3, 
“Perform Electrophoresis” on page 23.


Degraded formamide Check the storage of formamide; do not thaw and 
refreeze multiple times. Try Hi-Di™ Formamide.
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Positive signal from 
AmpFlSTR® Control 
DNA 007 but partial or 
no signal from DNA test 
samples


Quantity of test DNA sample is below 
assay sensitivity


Quantitate DNA and add 1.0 ng of DNA. Repeat test.


Test sample contains high 
concentration of PCR inhibitor (for 
example, heme compounds, certain 
dyes)


Quantitate DNA and add minimum necessary 
volume. Repeat test.


Wash the sample in a Centricon®-100 centrifugal 
filter unit. Repeat test.


Test sample DNA is severely 
degraded


If possible, evaluate the quality of DNA sample by 
running an agarose gel. If DNA is degraded, 
reamplify with an increased amount of DNA or use 
the AmpFlSTR® MiniFiler™ Kit.


Dilution of test sample DNA in water 
or wrong buffer (for example, TE 
formula with incorrect EDTA 
concentration)


Redilute DNA using low-TE Buffer (with 0.1 mM 
EDTA).


More than one allele 
present at a locus 
(except for DYS385a/b)


Presence of exogenous DNA Use appropriate techniques to avoid introducing 
foreign DNA during laboratory handling.


Amplification of stutter product See “Stutter products” on page 76.


Mixed sample


Some but not all loci 
visible on 
electropherogram of 
DNA test samples


Test-sample DNA is severely 
degraded


If possible, evaluate the quality of DNA sample by 
running an agarose gel. If DNA is degraded, 
reamplify with an increased amount of DNA or use 
the AmpFlSTR® MiniFiler™ Kit.


Test sample contains high 
concentrations of a PCR inhibitor (for 
example, heme compounds, certain 
dyes)


Quantitate DNA and add minimum necessary 
volume. Repeat test.


Wash the sample in a Centricon®-100 centrifugal 
filter unit. Repeat test.


Poor peak height 
balance


Incorrect thermal cycler parameters Check the protocol for correct thermal cycler 
parameters.


GeneAmp® PCR System 9700 with 
Aluminum 96-Well block or third-
party thermal cyclers


Use GeneAmp® PCR System 9700 with silver or 
gold-plated silver blocks only, or the Veriti® 96-Well 
Thermal Cycler.


Observation Possible causes Recommended actions
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B   Ordering Information


Equipment and materials not included


Table 9 and Table 10 list required and optional equipment and materials not supplied 
with the Yfiler® Kit. Unless otherwise noted, many of the items are available from 
major laboratory suppliers (MLS).


Table 9  Equipment


Table 10  User-supplied materials


Equipment Source


3100/3100-Avant Genetic Analyzer Contact your local 
Life Technologies 
sales representative


Applied Biosystems® 3130/3130xl Genetic Analyzer


Applied Biosystems® 3500/3500xL Genetic Analyzer for Human Identification


Applied Biosystems® 310 Genetic Analyzer


GeneAmp® PCR System 9700 with the Silver 96-Well Block N8050001


GeneAmp® PCR System 9700 with the gold-plated silver 96-well block 4314878


Veriti® 96-Well Thermal Cycler 4375786


Silver 96-well sample block N8050251


Gold-plated silver 96-well sample block 4314443


Tabletop centrifuge with 96-well plate adapters (optional) MLS


Item† Source


AmpFlSTR® Yfiler® PCR Amplification Kit 4427368


3100 Analyzer materials


96-well plate septa 4315933


Reservoir septa 4315932


3100/3130xl Genetic Analyzer capillary array, 36-cm 4315931


POP-4® polymer for 3100/3100-Avant Genetic Analyzers 4316355


3100/3100-Avant Genetic Analyzer Autosampler Plate Kit, 96-well 4316471


GeneScan™ 500 LIZ® Size Standard


OR


GeneScan™ 600 LIZ® Size Standard v2.0


4322682


OR


4408399


Running Buffer, 10✕ 402824


Hi-Di™ Formamide 4311320
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DS-33 Matrix Standard Kit (Dye Set G5) 4345833


MicroAmp® Optical 96-well reaction plate N8010560


250-µL glass syringe (array-fill syringe) 4304470


5.0-mL glass syringe (polymer-reserve syringe) 628-3731


For a complete list of parts and accessories for the 3100/3100-Avant instrument, refer to Appendix B of the 3100 Genetic 
Analyzer and 3100-Avant Genetic Analyzer User Reference Guide (Pub no. 4335393).


3130xl Analyzer materials


96-well plate septa 4315933


Reservoir septa 4315932


3100/3130xl Genetic Analyzer capillary array, 36-cm 4315931


POP-4® polymer for 3130/3130xl Genetic Analyzers 4352755


3100/3100-Avant Genetic Analyzer Autosampler Plate Kit, 96-well 4316471


GeneScan™ 500 LIZ® Size Standard


OR


GeneScan™ 600 LIZ® Size Standard v2.0


4322682


OR


4408399


Running Buffer, 10✕ 402824


DS-33 Matrix Standard Kit (Dye Set G5) 4345833


MicroAmp® Optical 96-well reaction plate N8010560


Hi-Di™ Formamide 4311320


For a complete list of parts and accessories for the 3130/3130xl instrument, refer to Appendix A of the Applied 
Biosystems® 3130/3130xl Genetic Analyzers Maintenance, Troubleshooting, and Reference Guide (Pub no. 4352716).


3500/3500xL Analyzer materials


Anode buffer container (ABC) 4393927


Cathode buffer container (CBC) 4408256


POP-4® polymer (960 samples) for 3500/3500xL Genetic Analyzers 4393710


POP-4® polymer (384 samples) for 3500/3500xL Genetic Analyzers 4393715


Conditioning reagent 4393718


8-Capillary array, 36 cm for 3500 Genetic Analyzers 4404683


24-Capillary array, 36 cm for 3500xL Genetic Analyzers 4404687


96-well retainer & base set (Standard) 3500/3500xL Genetic Analyzers 4410228


8-Tube retainer & base set (Standard) for 3500/3500xL Genetic Analyzers 4410231


8-Strip Septa for 3500/3500xL Genetic Analyzers 4410701


96-Well Septa for 3500/3500xL Genetic Analyzers 4412614


Septa Cathode Buffer Container, 3500 series 4410715


GeneScan™ 600 LIZ® Size Standard v2.0 4408399


DS-33 Matrix Standard Kit (Dye Set G5) 4345833


For a complete list of parts and accessories for the 3500/3500xL instrument, refer to the Applied Biosystems® 3500/3500xL 
Genetic Analyzer User Guide (Pub no. 4401661)


Item† Source
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310 Analyzer materials


310 DNA Analyzer capillary array, 47-cm 402839


0.5 mL sample tray 5572


96-well tray adaptor (for 9700 thermal cycler trays) 4305051


GeneScan™ 500 LIZ® Size Standard


OR


GeneScan™ 600 LIZ® Size Standard v2.0


4322682


OR


4408399


Running Buffer, 10✕ 4335643


Genetic analyzer septa retainer clips for 96-tube sample tray 402866


Genetic analysis sample tubes (0.5-mL) 401957


Septa for 0.5-mL sample tubes 401956


DS-33 Matrix Standard Set (6-FAM™, VIC®, NED™, PET®, and LIZ® dyes) for 310/377 systems 4318159


MicroAmp® 8-tube strip, 0.2-mL N8010580


MicroAmp® 96-well base (holds 0.2-mL reaction tubes) N8010531


MicroAmp® 96-well full plate cover N8010550


MicroAmp® 96-well tray/retainer set 403081


POP-4® polymer for the 310 Genetic Analyzer 402838


For a complete list of parts and accessories for the 310 instrument, refer to Appendix B of the 310 Genetic Analyzer User 
Guide (Pub no. 4317588).


PCR Amplification


MicroAmp® 96-well tray N8010541


MicroAmp® reaction tube with cap, 0.2-mL N8010540


MicroAmp® 8-tube strip, 0.2-mL N8010580


MicroAmp® 8-cap strip N8010535


MicroAmp® 96-well tray/retainer set 403081


MicroAmp® 96-well base N8010531


MicroAmp® clear adhesive film 4306311


MicroAmp® optical adhesive film 4311971


MicroAmp® optical 96-well reaction plate N8010560


Other user-supplied materials


Hi-Di™ Formamide, 25-mL 4311320


Aerosol resistant pipette tips MLS


Microcentrifuge tubes MLS


Pipettors MLS


Tape, labeling MLS


Tube, 50-mL Falcon MLS


Tube decapper, autoclavable MLS


Deionized water, PCR grade MLS


Item† Source
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Tris-HCL, pH 8.0 MLS


EDTA, 0.5 M MLS


Vortex MLS


† For the Safety Data Sheet (SDS) of any chemical not distributed by Life Technologies, contact the chemical manufacturer. Before handling any 
chemicals, refer to the SDS provided by the manufacturer, and observe all relevant precautions.


Item† Source
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C   PCR Work Areas


■ Work area setup and lab design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  109


■ PCR setup work area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  109


■ Amplified DNA work area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  110


Work area setup and lab design


Many resources are available for the appropriate design of a PCR laboratory. If you are 
using the AmpFlSTR® Yfiler® PCR Amplification Kit for:


• Forensic DNA testing, refer to “Forensic Laboratories: Handbook for Facility 
Planning, Design, Construction and Moving,” National Institute of Justice, 1998)


• Parentage DNA testing, refer to the “Guidance for Standards for Parentage 
Relationship Testing Laboratories,” American Association of Blood Banks, 7th 
edition, 2004


The sensitivity of the Yfiler® Kit (and other PCR-based tests) enables amplification of 
minute quantities of DNA, necessitating precautions to avoid contamination of 
samples yet to be amplified (Kwok and Higuchi, 1989).


Also take care while handling and processing samples to prevent contamination by 
human DNA. Wear gloves at all times and change them frequently. Close sample tubes 
when not in use. Limit aerosol dispersal by handling sample tubes and reagents 
carefully.


Note: We do not intend these references for laboratory design to constitute all 
precautions and care necessary for using PCR technology.


PCR setup work area


IMPORTANT! These items should never leave the PCR Setup Work Area.


• Calculator
• Gloves, disposable
• Marker pen, permanent
• Microcentrifuge
• Microcentrifuge tubes, 1.5-mL, or 2.0-mL, or other appropriate clean tube (for 


Master Mix preparation)
• Microcentrifuge tube rack
• Pipette tips, sterile, disposable hydrophobic filter-plugged
• Pipettors
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• Tube decapper, autoclavable
• Vortex


Amplified DNA work area


IMPORTANT! Place the thermal cyclers in the Amplified DNA Work Area.


You can use the following systems:


• GeneAmp® PCR System 9700 with the Silver 96-Well Block
• GeneAmp® PCR System 9700 with the Gold-plated Silver 96-Well Block


IMPORTANT! The Yfiler® Kit is not validated for use with the GeneAmp® PCR 
System 9700 with the Aluminium 96-Well Block. Use of this thermal cycling 
platform may adversely affect performance of the Yfiler® Kit.


• Veriti® 96-Well Thermal Cycler
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D   Safety


WARNING! GENERAL SAFETY. Using this product in a manner not specified 
in the user documentation may result in personal injury or damage to the 
instrument or device. Ensure that anyone using this product has received 
instructions in general safety practices for laboratories and the safety 
information provided in this document.
• Before using an instrument or device, read and understand the safety 


information provided in the user documentation provided by the 
manufacturer of the instrument or device. 


• Before handling chemicals, read and understand all applicable Safety Data 
Sheets (SDSs) and use appropriate personal protective equipment (gloves, 
gowns, eye protection, etc). To obtain SDSs, see the “Documentation and 
Support” section in this document. 
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Chemical safety


WARNING! GENERAL CHEMICAL HANDLING. To minimize hazards, 
ensure laboratory personnel read and practice the general safety guidelines for 
chemical usage, storage, and waste provided below, and consult the relevant 
SDS for specific precautions and instructions:
• Read and understand the Safety Data Sheets (SDSs) provided by the 


chemical manufacturer before you store, handle, or work with any chemicals 
or hazardous materials. To obtain SDSs, see the “Documentation and 
Support” section in this document.


• Minimize contact with chemicals. Wear appropriate personal protective 
equipment when handling chemicals (for example, safety glasses, gloves, or 
protective clothing).


• Minimize the inhalation of chemicals. Do not leave chemical containers 
open. Use only with adequate ventilation (for example, fume hood).


• Check regularly for chemical leaks or spills. If a leak or spill occurs, follow 
the manufacturer's cleanup procedures as recommended in the SDS.


• Handle chemical wastes in a fume hood. 
• Ensure use of 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.)


• After emptying a waste container, seal it with the cap provided.
• Characterize (by analysis if necessary) the waste generated by the particular 


applications, reagents, and substrates used in your laboratory.
• Ensure that the 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


WARNING! Potential Biohazard. Depending on the samples used on this 
instrument, the surface may be considered a biohazard. Use appropriate 
decontamination methods when working with biohazards.
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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: 
In the U.S.:
• U.S. Department of Health and Human Services guidelines published in 


Biosafety in Microbiological and Biomedical Laboratories found at:
www.cdc.gov/biosafety


• Occupational Safety and Health Standards, Bloodborne Pathogens 
(29 CFR§1910.1030), found at: 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


In the EU:
Check local guidelines and legislation on biohazard and biosafety precaution 
and refer to the best practices published in the World Health Organization 
(WHO) Laboratory Biosafety Manual, third edition, found at: www.who.int/ 
csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/



http://www.cdc.gov/biosafety

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.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

http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/

http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/

http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/

http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/
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Documentation and Support


Related documentation


Document title  Part 
number


AmpFlSTR® Yfiler® PCR Amplification Kit: Human Identification: Application Note 040302


3100/3100-Avant Data Collection v2.0 User Guide 4347102


3100/3100-Avant Genetic Analyzers Using Data Collection Software v2.0 User Bulletin 4350218


3100 Genetic Analyzer User Manual (Data Collection v1.1) 4315834


3100/3100-Avant Genetic Analyzers Protocols for Processing AmpFlSTR® PCR Amplification Kit PCR Products 
User Bulletin


4332345


Applied Biosystems® 3130/3100xl Genetic Analyzers Using Data Collection Software v3.0 User Bulletin 4363787


Applied Biosystems® 3130/3130xl Genetic Analyzers Getting Started Guide 4352715


Applied Biosystems® 3130/3130xl Genetic Analyzers Maintenance, Troubleshooting, and Reference Guide 4352716


Applied Biosystems® 3130/3130xl Genetic Analyzers Quick Reference Card 4362825


Applied Biosystems® 3130/3130xl Genetic Analyzers AB Navigator Software Administrator Guide 4359472


Applied Biosystems® 3130/3100xl DNA Analyzers User Guide 4331468


Applied Biosystems® 3500/3500xL Genetic Analyzer Quick Reference Card 4401662


Applied Biosystems® 3500/3500xL Genetic Analyzer User Guide, Data Collection v1.0 4401661


Applied Biosystems® 3500/3500xL Genetic Analyzer User Bulletin: Solutions to issues related to software, data, 
hardware, and consumables 


Note: Additional user bulletins may be available at www.lifetechnologies.com


4445098


Applied Biosystems® 3730/3730xl Genetic Analyzer Getting Started Guide 4359476


GeneAmp® PCR System 9700 Base Module User’s Manual N805-0200


Veriti® 96-Well Thermal Cycler AmpFlSTR®Kit Validation User Bulletin 4440754


Quantifiler® Kits: Quantifiler® Human DNA Quantification Kit and Quantifiler® Y Human Male DNA 
Quantification Kit User’s Manual


4344790


PrepFiler® Forensic DNA Extraction Kit User Guide 4390932


GeneMapper® ID Software Version 3.1 Human Identification Analysis User Guide 4338775


GeneMapper® ID Software Versions 3.1 and 3.2 Human Identification Analysis Tutorial 4335523


Installation Procedures and New Features for GeneMapper® ID Software v3.2 User Bulletin 4352543


GeneMapper® ID-X Software Version 1.0 Getting Started Guide 4375574


GeneMapper® ID-X Software Version 1.0 Quick Reference Guide 4375670


GeneMapper® ID-X Software Version 1.0 Reference Guide 4375671


GeneMapper® ID-X Software Version 1.1 (Mixture Analysis) Getting Started Guide 4396773
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Documentation and Support
Obtain SDSs


Portable document format (PDF) versions of this guide and the documents listed above 
are available at www.lifetechnologies.com.


Note: To open the user documentation available from the our web site, use the Adobe® 
Acrobat® Reader® software available from www.adobe.com.


Obtain SDSs


Safety Data Sheets (SDSs) are available from www.lifetechnologies.com/sds.


Note: For the SDSs of chemicals not distributed by Life Technologies, contact the 
chemical manufacturer.


Obtain support


For HID support:


• In North America – Send an email to HIDTechSupport@lifetech.com, or call 
888-821-4443 option 1.


• Outside North America – Contact your local support office.


For the latest services and support information for all locations, go to:


 www.lifetechnologies.com


At the website, you can:


• Access worldwide telephone and fax numbers to contact Technical Support and 
Sales facilities


• Search through frequently asked questions (FAQs)
• Submit a question directly to Technical Support
• Search for user documents, SDSs, vector maps and sequences, application notes, 


formulations, handbooks, certificates of analysis, citations, and other product 
support documents


• Obtain information about customer training
• Download software updates and patches


GeneMapper® ID-X Software Version 1.1 (Mixture Analysis) Quick Reference Guide 4402094


GeneMapper® ID-X Software Version 1.2 Reference Guide 4426481


GeneMapper® ID-X Software Version 1.2 Quick Reference Guide 4426482


Document title  Part 
number
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Documentation and Support
Limited Product Warranty


 


Limited Product Warranty


Life Technologies and/or its affiliate(s) warrant their products as set forth in the Life 
Technologies' General Terms and Conditions of Sale found on Life Technologies’ 
website at www.lifetechnologies.com/termsandconditions. If you have any questions, 
please contact Life Technologies at www.lifetechnologies.com/support.
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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. 







 


 
Effective September 1, 2011                    12 of 98 pages      


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. 
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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? 
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 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.  







 


 
Effective September 1, 2011                    24 of 98 pages      


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 







 


 
Effective September 1, 2011                    29 of 98 pages      


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? 
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 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:  
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 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 







 


 
Effective September 1, 2011                    43 of 98 pages      


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. 
 







 


 
Effective September 1, 2011                    63 of 98 pages      


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.  
 







 


 
Effective September 1, 2011                    72 of 98 pages      


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 







 


 
Effective September 1, 2011                    91 of 98 pages      


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):              
 (Name)  (Signature) 


              
 (Name)  (Signature) 


              
 (Name)  (Signature) 
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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.  







 


 
Effective September 1, 2011                    9 of 96 pages      


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? 


 
 


 
 


 
 







 


 
Effective September 1, 2011                   32 of 96 pages      


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 
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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 
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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 







 


 
Effective September 1, 2011                   88 of 96 pages      


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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Not intended for any animal or human therapeutic or diagnostic use.
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DISCLAIMER
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NOTICE TO PURCHASER


The purchase of this product conveys to the purchaser the limited, non-transferable right to use the purchased amount of the product (a) to perform internal 
research for the sole benefit of the purchaser; and (b) for environmental testing, quality control/quality assurance testing, food and agricultural testing, 
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on obtaining additional rights, please contact outlicensing@lifetech.com or Out Licensing, Life Technologies, 5791 Van Allen Way, Carlsbad, California 92008.
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NOTICE TO PURCHASER: LIMITED USE LABEL LICENSE: Research Use Only


The purchase of this product conveys to the purchaser the limited, non-transferable right to use the purchased amount of the product only to perform internal 
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rights, please contact outlicensing@lifetech.com or Out Licensing, Life Technologies, 5791 Van Allen Way, Carlsbad, California 92008.
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About This Guide


CAUTION!  ABBREVIATED SAFETY ALERTS. Hazard symbols and hazard 
types specified in procedures may be abbreviated in this document. For the 
complete safety information, see the “Safety” appendix in this document.


IMPORTANT! Before using this product, read and understand the information in the 
“Safety” appendix in this document.


Revision history


Purpose


This user guide provides the following information about the AutoMate Express™ 
Instrument:


• Unpacking and installation
• Instrument verification instructions
• General operating instructions
• Testing and maintenance
• Troubleshooting
• Instrument details and specifications


For information on running a specific chemistry application on the instrument, refer to 
the user guide provided with the chemistry kit.


Revision Date Description


D August 2012 Incorporated references to the PrepSEQ® Express Nucleic Acid Extraction Kit.
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  Unpack and Install the AutoMate
Express™ Instrument


This chapter covers:


■ Unpack the instrument  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10
Remove the packaging. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10
Remove the protectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11


■ Verify the components shipped with the instrument . . . . . . . . . . . . . . . . . . . . . . .  12


■ Install the instrument . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13
Place the instrument. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13
Attach the power cord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14


■ Prepare the instrument for first use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15
Insert the protocol card, turn on the instrument,
and remove the packing peanuts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Clean and insert the instrument components  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16
Set the instrument date and time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18
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Chapter 1 Unpack and Install the AutoMate Express™ Instrument
Unpack the instrument1


Unpack the instrument


Remove the 
packaging


Note: The weight of the instrument is 55 kg (121 pounds).


1. Cut the plastic straps and the tape securing the outer box to the outer bottom.


2. Remove the top wooden board, then open the top of the box.


3. Remove the box containing the plastic disposables and instrument accessories.


4. Remove the cardboard separator.


5. Remove the shock absorbers from the four corners.


6. Remove the outer cardboard box by pulling up on the box.


7. Remove the wrapped instrument box from the outer bottom cardboard.


8. Remove the aluminum sheet wrapping the instrument box.


9. Remove the instrument from the inner cardboard box. The instrument is now in a 
plastic wrap without cover.


IMPORTANT! Handle the instrument carefully from this point to avoid any 
damage to the unit.


10. Remove the plastic sheet. 
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Chapter 1 Unpack and Install the AutoMate Express™ Instrument
Unpack the instrument 1 


Remove the 
protectors


1. Remove the adhesive tape on the door and on the 
card slot.


2. Push up the instrument door until the magnet 
holds it up.


3. Remove the Y axis shipping clamp by removing 
the three screws using a small Phillips head 
screwdriver.


Screws


Y axis 
shipping 
clamp
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Chapter 1 Unpack and Install the AutoMate Express™ Instrument
Verify the components shipped with the instrument1


Verify the components shipped with the instrument


Verify that you received all of the components listed below:


Components shipped with the AutoMate Express™ Instrument:


• AutoMate Express™ Instrument
• Power cord (for U.S./Canada/Taiwan/Japan, Europe, or U.K.)
• Cartridge rack
• Tip and tube rack
• Bottom tray
• Tips and tip holders (52 sets, for use in the “Axis test” on page 24)
• Empty reagent cartridges (13, for use in the “Axis test” on page 24). 


Note: Do not fill the empty reagent cartridges.


• Silicone grease
• D-rings (13)
• 6.3-A T (time-lag type) fuse
• 3.15-A T (time-lag type) fuse
• Barcode reader box, containing the following: 


– Gryphon GD4130 Barcode Reader
– USB cable (CAB-426 SH4043)


Components shipped separately:


• Protocol card
• Universal Power Cord Kit
• AutoMate Express™ Instrument User Guide
• (HID applications only) The AutoMate Express™ Install Kit (for use in the 


“Installation test” on page 29)
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Chapter 1 Unpack and Install the AutoMate Express™ Instrument
Install the instrument 1 


Install the instrument


Place the 
instrument


The surface on which you install the instrument must support 55 kg (121 pounds).


1. Place the AutoMate Express™ Instrument on a level laboratory bench with the 
power switch to the left and the AC inlet at the rear of the unit. 


2. Make sure there is clearance around the instrument as follows:
• 10 cm (4 inches) on the right and left side of the instrument to ensure proper 


ventilation of the unit. 
• Room at the back of the instrument to attach the power cord and access the 


fuses.
• Vertical clearance of 114.5 cm (45 inches) to allow Life Technologies service 


representatives to remove the instrument cover if necessary. 


Minimum width
71.1 cm (28 in.)


Minimum clearance height
114.5 cm (45 in.)


Instrument height
57.3 cm (22.5 in.)


Instrument width
50.8 cm (20 in.)


Power switch 
on left
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Chapter 1 Unpack and Install the AutoMate Express™ Instrument
Install the instrument1


Attach the power 
cord


1. Check the power cord supplied with the unit to ensure that the cord is compatible 
with the local socket format.


2. With the AC power switch in the Off position, attach the power cord to the AC 
inlet and then to the electrical outlet. Use only properly grounded AC outlets and 
power cords.


IMPORTANT! Do not start the AutoMate Express™ Instrument until a protocol 
card is inserted into the instrument as described in “Insert the protocol card, turn 
on the instrument, then remove the packing peanuts” on page 15.


Rear viewLeft side view


Power switch


Power cordComputer* Barcode 
reader*


* Not used with current system configuration


Fuse
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Chapter 1 Unpack and Install the AutoMate Express™ Instrument
Prepare the instrument for first use 1 


Prepare the instrument for first use


Insert the protocol 
card, turn on the 
instrument, then 
remove the 
packing peanuts


For guidelines on handling protocol cards, see “Protocol card” on page 64.


1. Confirm that the power switch is in the OFF position.


Note: If you insert the card while the instrument is on, the instrument does not 
recognize the card.


2. Open the card slot.


3. Insert the protocol card in the slot with the arrow pointing toward the instrument 
and the label facing left.


4. Push the card completely into the card slot, then close the card slot.


5. Power on the instrument. 
When the card is fully inserted in the correct orientation, the display briefly 
shows information including the instrument version, then shows the Main menu.


IMPORTANT! Do not remove or insert the protocol card while the instrument is 
powered on. Removing the card stops the run, and it may cause instrument data 
file loss. To remove the card, see “Insert or change the protocol card and power on 
the instrument” on page 34.
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Chapter 1 Unpack and Install the AutoMate Express™ Instrument
Prepare the instrument for first use1


6. Open the instrument door (push up the door). 


7. Remove the packing peanuts from the instrument.


Clean and insert 
the instrument 
components


Note: Do not move instrument components such as the platform, magnets, and 
syringes while the instrument is powered on.


1. Clean the cartridge rack, tip and tube rack, and bottom tray with a mild detergent 
before use (see “Clean and decontaminate the instrument” on page 48 for 
cleaning and maintenance of parts). 


2. Allow the parts to dry.


Note: If you have more than one AutoMate Express™ Instrument in your lab, label 
the racks so that you can identify the instrument to which the racks belong.


3. Insert the bottom tray as follows:


a. Power off the instrument.


b. Push the platform toward the back of the instrument. Holding the front edge 
of the tray, insert the tray into the instrument.


Push up
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Chapter 1 Unpack and Install the AutoMate Express™ Instrument
Prepare the instrument for first use 1 


4. Insert the cartridge rack into the instrument. 


WARNING! Do not touch the surface of the heat block. The temperature of 
the heat block can reach 95°C. Touching the block can cause burns.


5. Insert the tip and tube rack into the instrument with row E in the front.
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Chapter 1 Unpack and Install the AutoMate Express™ Instrument
Prepare the instrument for first use1


Set the instrument 
date and time


Before setting the date and time, insert the protocol card (see page 15), close the 
instrument door, and power on the instrument.


Set the date


1. From the Main menu, press 2 on the keypad (see “Digital display” on page 39) to 
display the Setup screen, press 1 to display the Setup/System screen, then press 1 
again to display the Setup/Sys/Date/Time screen.


2. Press 1 to display the Date screen.


The screen displays:
• Cur – CMN (current month), CD (current date), CYYY (current year)
• Set – SMN (set month), SD (set date), SYYY (set year)


To move the cursor from the current field to the first character in a field to the:
• Left, press Shift+ 


• Right, press Shift+


3. Press  to display the months starting with January or press  to display the 
months starting with December. When the correct month is displayed, press Shift 
+  to select the month and move the cursor to the SD field. 


4. Press  to add 1 day to the currently displayed date or press  to subtract 1 
day from the currently displayed date until the correct date is displayed, then 
press Shift +  to select the date and move the cursor to the SYYY field.
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5. Press  to add 1 to the currently displayed year. Press  to subtract 1 from the 
currently displayed year. The system lets you set the year between 2000 and 2040.


6. Press  to save the settings and display the Main menu.


Set the time


1. From the Main menu, press 2, 1, 1 to display the Date/Time screen. The 
instrument uses the 24-hour clock.


2. Press 2 to display the Time screen.


The screen displays:
• Cur – CH (current hour), CM (current minute), CS (current second)
• Set – SH (set hour), SM (set minute), SS (and set second)


To move the cursor from the current field to the first character in a field to the:
• Left, press Shift+ 


• Right, press Shift+


3. Press  to add 1 to the currently displayed hour or press  to subtract 1 from 
the currently displayed hour. When the correct hour is displayed, press Shift + 


 to select the hour and move the cursor to the SM field. 


4. Press  to add 1 to the currently displayed minute or press  to subtract 1 
from the currently displayed minute. When the correct minute is displayed, press 
Shift +  to select the minute and move the cursor to the SS field.


5. Press  to add 1 to the currently displayed second or press  to subtract 1 
from the currently displayed second.


6. Press  to save the settings and display the Main menu.
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  Verify Operation of the AutoMate
Express™ Instrument


This chapter covers procedures for verifying AutoMate Express™ Instrument operation 
after installation and before first use:


■ About instrument verification  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22


■ Before you begin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22


■ Axis test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24


■ Temperature test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27


■ Installation test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29







22 AutoMate Express™ Instrument User Guide


 


Chapter 2  Verify Operation of the AutoMate Express™ Instrument
About instrument verification2


About instrument verification


After you install and prepare the instrument as described in Chapter 1, “Unpack and 
Install the AutoMate Express™ Instrument” on page 9, perform three required tests in 
the following order:


1. Axis test (page 24) – Confirms that the axis settings are correct.


2. Temperature test (page 27) – Confirms that the heating block reaches the 
appropriate temperature.


3. Installation test (page 29) – Confirms that the instrument operates correctly 
during a run.


IMPORTANT! Perform the installation test if you use the instrument for HID 
applications (PrepFiler® Express and PrepFiler® Express BTA kits). This test does 
not apply if you use the instrument for bioprocess applications (PrepSEQ® Express 
kits).


IMPORTANT! If the instrument fails one or more tests, contact Life Technologies 
Technical Support (see “Obtaining support” on page 80). 


Before you begin


Insert the protocol card (shipped with the instrument), then power on the instrument 
as follows:


1. Confirm that the power switch is in the OFF position.


Note: If you insert the card while the instrument is on, the instrument does not 
recognize the card.


2. Open the card slot.
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3. Insert the protocol card in the slot with the arrow pointing toward the instrument 
and the label facing left. 


4. Push the card completely into the card slot, then close the card slot.


5. Power on the instrument. When the card is fully inserted in the correct 
orientation, the digital display briefly shows information including the 
instrument version, then shows the Main menu.


IMPORTANT! Do not remove or insert the protocol card while the instrument is 
powered on. Removing the card stops the run, and it may cause instrument data 
file loss. To remove the card, see “Insert or change the protocol card and power on 
the instrument” on page 34.
If you accidentally remove the protocol card during a run, power off the 
instrument immediately to minimize potential for instrument data loss.
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Axis test


Use the cartridges and tips shipped with instrument, and the tubes provided with the 
AutoMate Express™ Install Kit.


Note: Do not fill the empty reagent cartridges.


To perform the axis test:


1. Confirm that the protocol card is inserted and that the instrument powered on as 
described in “Before you begin” on page 22.


2. Open the instrument door (push up the door), then remove the tip and tube rack 
and the cartridge rack.


Push up
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3. Load 13 empty reagent cartridges into the cartridge rack by sliding each reagent 
cartridge along the groove in the direction of the arrow until the reagent cartridge 
clicks into place. Make sure that the notches in the cartridge align with the 
notches in the cartridge rack (see the following diagram).


Note: An incorrectly loaded cartridge rack may cause the instrument to stop 
during a run.


4. Insert the loaded cartridge rack into the instrument.


WARNING! Do not touch the surface of the heat block. The temperature of 
the heat block can reach 95°C. Touching the block can cause burns.


5. Using the plastics shipped with the instrument and with the AutoMate Express™ 
Install Kit, load the tip and tube rack in the following order:


a. Row S (fourth row): Load 13 sample tubes.


b. Row T2 (third row): Load 13 tips inserted into tip holders.


Correct


Slide cartridge until 
notches align and 


cartridge clicks into place
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c. Row T1 (second row): Load 13 tips inserted into tip holders.


d. Row E (first row): Load 13 elution tubes, with the caps open and secured as 
shown in the photo. 


6. Insert the loaded tip and tube rack into the instrument with row E in the front. 


7. Confirm that you have inserted the cartridge rack and tip and tube rack correctly, 
then close the instrument door.


8.  In the Main menu, press 3 to display the Tests menu. 
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9. In the Tests menu, press 1 to display the Axis test screen.


10. Press Start to begin the test. The duration of the test is ~3 minutes.


11. At the end of the test, note the following:
• If the screen displays ALL OK, no problem is detected.
• If an error screen with an error code is displayed, note the error code, then 


contact Life Technologies Technical Support.


Note: See “Error test” on page 47 for the error screen and “Instrument error 
codes” on page 58 for the list of error codes.


12. Press ESC to return to the Tests menu.


Note: You can leave the cartridge rack and tip and tube rack in the instrument 
during the next (Temperature) test.


Temperature test


Perform the temperature test after performing the axis text on page 24.


To perform the temperature test:


1. Confirm that the protocol card is inserted and that the instrument powered on as 
described in “Before you begin” on page 22.


2. From the Tests menu, press 2 to display the Temp test screen.


3. Use  to change the Set Temp to 60°C.


Note: The default temperature is 25°C.
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4. Use your own clock or timer; make note of the start time.


5. Press Start to run the test:
• The Now Temp value should reach the Set Temp value within 5 minutes
• Once the Set Temp value is reached, the Alarm value should change to 00 


If one or both of these values are not reached, contact Life Technologies Technical 
Support.


6. Press ESC to return to the Tests menu, then press ESC again to return to the Main 
menu.


IMPORTANT! When the Temperature test is complete, the Set Temp resets to 25°C. 
The temperature of the heater unit cools down at a rate of about 1°C per minute.







29AutoMate Express™ Instrument User Guide


 


Chapter 2  Verify Operation of the AutoMate Express™ Instrument
Installation test 2 


Installation test


IMPORTANT! Perform the installation test if you use the instrument for HID 
applications (PrepFiler® Express and PrepFiler® Express BTA kits). This test does not 
apply if you use the instrument for bioprocess applications (PrepSEQ® Express kits).


Perform the installation test after performing the axis test on page 24 and temperature 
test on page 27.


Use the cartridges, tips, and tubes provided with the AutoMate Express™ Install Kit 
(Part no. 4441350).


Before you begin Inspect the reagent cartridges. If precipitate forms in compartments 1 or 2 (lysis buffer 
and magnetic particle suspension), heat the cartridge in an incubator at 37°C for 30 
minutes or until the precipitate is no longer visible. Heat only those cartridges that you 
plan to use that day.


Perform the 
installation test


1. Confirm that the protocol card is inserted and that the instrument is powered on 
as described in “Before you begin” on page 22.


2. In the Main menu, press Start.


Note: Press  after following each on-screen prompt.


3. Open the instrument door (push up the door), then remove the tip and tube rack 
and the cartridge rack.


4. Mix the reagents and resuspend the magnetic particles in each cartridge:


a. Hold the cartridge foil-side up on a vortexer set to maximum speed, then 
pulse (approximately 3 seconds) 2–3 times.


b. Repeat step a with the cartridge foil side down, then repeat again with the 
cartridge on its side.


c. Confirm that the magnetic particles are resuspended; if not, repeat steps a 
and b.


Note: Vortexing may result in foam in compartment 1 (lysis buffer). The 
foam disperses within minutes and should not affect the assay performance. 


1 2 3 4 5 6 7 8 9 10 11 121 2 3 4 5 6 7 8 9 10 11 12
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5. Load 13 pre-filled cartridges into the cartridge rack by sliding each reagent 
cartridge along the groove in the direction of the arrow until the reagent cartridge 
clicks into place. Make sure that the notches in the cartridge align with the 
notches in the cartridge rack (see the diagram on page 25).


Note: An incorrectly loaded cartridge rack may cause the instrument to stop 
during a run.


6. Insert the loaded cartridge rack into the instrument. 


WARNING! Do not touch the surface of the heat block. The temperature of 
the heat block can reach 95°C. Touching the block can cause burns.


7. Using the plastics provided in the AutoMate Express™ Install Kit, load the tip and 
tube rack as described below:


a. Row S (fourth row): Load 13 sample tubes.


b. Row T2 (third row): Load 13 tips inserted into tip holders.


c. Row T1 (second row): Leave empty.


d. Row E (first row): Load 13 elution tubes, with the caps open and secured as 
shown in the photo. 


8. Pipet 200 µL of water into each sample tube (row S, positions 1–13). 


IMPORTANT! If the sample tubes do not contain liquid, extensive bubble 
formation may occur, clogging the tips. 


9. Insert the loaded tip and tube rack into the instrument with row E in the front. 


10. Confirm that you have inserted the cartridge rack and tip and tube rack correctly, 
then close the instrument door.
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11. Press , press 2 to select the PF Express BTA option, then press Start.
The screen shows the steps and the approximate run time remaining.


IMPORTANT! Do not open the door during a run. To pause or cancel the run, see 
“Pause or cancel a run” on page 41.


Note: If you lose power or the power cord is unplugged, the run stops. When the 
power resumes, the screen displays the Main menu. You cannot resume the run. If 
the tips are still on the syringe unit when the power resumes, return the tips to the 
original position as described in steps 3 through 5 of “Cancel a run” on page 41.


12. Observe the entire test run, and contact Life Technologies Technical Support if 
you observe processing problems such as:


• Tips not being picked up
• On-screen error messages
• Instrument crashes
• Any other instrument failure


13. At the end of the run (the instrument beeps briefly and the digital display shows 
“Finished Protocol”):


a. Press  to return to the Main menu, then open the instrument door.


b. Remove the tip and tube rack and the cartridge rack.


14. Contact Life Technologies Technical Support if you observe:
• Colored liquid in the eluate tubes (test eluate should be clear; color indicates 


a transfer of magnetic particles)
• Dark coloring or observable particles in any cartridge wells (indicates a 


transfer of magnetic particles)


Note: Some discoloration or particles may be visible in position 2 if the 
magnetic particles were not completely resuspended in step 4 on page 29. If 
you observe particles only in position 2, it is not necessary to contact 
Technical Support.


• Any liquid in the bottom tray (indicates leakage of reagents during run)


15. Close the instrument door, then power off the instrument.


16. Properly dispose of the used reagent cartridges, tips, and tubes.
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  Operate the AutoMate Express™


Instrument


This chapter covers general procedures for operating the instrument. See the user 
guide for the kit you are using for specific procedures to prepare and run samples on 
the AutoMate Express™ Instrument:


■ Important information about order of operations. . . . . . . . . . . . . . . . . . . . . . . . . .  34


■ Set up the AutoMate Express™ Instrument. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34
Insert or change the protocol card and power on the instrument. . . . . . . . . . . . .  34
Load and insert the cartridge rack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35
Load and insert the tip and tube rack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38


■ Use the front panel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38
Digital display. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39


■ Run the AutoMate Express™ Instrument. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40


■ Pause or cancel a run . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41
Pause a run  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41
Cancel a run. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41
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Important information about order of operations


To avoid significant problems such as data loss or run cancellation, always perform 
operations in the following order:


• Before you insert or remove a protocol card, power OFF the instrument 
• Before you power ON the instrument: 


– Insert the protocol card
– Close the instrument door


• If you need to pause the instrument during an extraction run, press Stop before 
you open the instrument door


• When you are not performing an extraction run or instrument test, you can open 
the instrument door with the power OFF or ON


• Do not move instrument components such as the platform, magnets, and syringes 
while the instrument is powered ON.


Set up the AutoMate Express™ Instrument


Before a run, follow these procedures to set up the instrument:


1. “Insert or change the protocol card and power on the instrument” on page 34.


2. “Load and insert the cartridge rack” on page 35.


3. “Load and insert the tip and tube rack” on page 38.


Insert or change 
the protocol card 
and power on the 
instrument


IMPORTANT! Do not remove or insert the protocol card while the instrument is 
powered on. Removing the card stops the run, and it may cause instrument data file 
loss. To remove the card, see step 3 on page 35.
If you accidentally remove the protocol card during a run, power off the instrument 
immediately to minimize potential for instrument data loss.


For guidelines on handling protocol cards, see “Protocol card” on page 64.


1. Confirm that the power switch is in the OFF position.


Note: If you insert the card while the instrument is on, the instrument does not 
recognize the card.
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2. Open the card slot.


3. To remove an installed card, push the button located below the card slot (see the 
photo below), then pull the card out of the slot. Place the card in the plastic cover 
in the box. Store the card protected from light. 


IMPORTANT! Do not remove the protocol card while the instrument is on.


4. Insert the appropriate protocol card in the slot with the arrow pointing toward the 
instrument and the label facing left.


5. Push the card completely into the card slot, then close the card slot.


6. Power on the instrument.
When the card is fully inserted in the correct orientation, the display briefly 
shows information including the instrument version, then displays the Main 
menu.


7. Press Start.


Load and insert the 
cartridge rack


Note: To ensure the best pipetting performance, use the cartridge rack and tip and 
tube rack shipped with the instrument; these racks are calibrated with the instrument 
at the factory. Before using other racks on a specific instrument, run the installation test 
(see “Perform the installation test” on page 29) to qualify the racks for use on that 
instrument. 


Wear gloves when you handle samples or load the cartridges, tips, and tubes in the 
rack.
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1. Open the instrument door (push up the door), then remove the tip and tube rack 
and the cartridge rack.


2. Prepare the reagent cartridges as described in the user guide for the kit you are 
using.


Note: Use only supported Life Technologies reagent cartridges. 


3. Load the reagent cartridges into the cartridge rack by sliding each reagent 
cartridge along the groove in the direction of the arrow until the reagent cartridge 
clicks into place. Make sure that the notches in the cartridge align with the 
notches in the cartridge rack.


Note: An incorrectly loaded cartridge rack may cause the instrument to stop 
during a run. 


Push up


Correct


Slide cartridge until 
notches align and 


cartridge clicks into place
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4. Insert the loaded cartridge rack into the instrument.


WARNING! Do not touch the surface of the heat block. The temperature of 
the heat block can reach 95°C. Touching the block can cause burns.
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Load and insert the 
tip and tube rack


IMPORTANT! Insert the cartridge rack before the tip and tube rack.


1. Load the tips and tubes into the tip and tube rack as described in the user guide 
for the kit you are using.


Note: If you are processing fewer than 13 samples, make sure to load the tips and 
tubes in the same positions as the reagent cartridges that are loaded in the 
cartridge rack.


2. Insert the loaded tip and tube rack into the instrument with row E in the front.


Use the front panel


The front panel (Figure 1) provides tools for operating the instrument and tools for the 
service engineer to maintain the instrument. The front panel contains:


• A digital display that shows the steps of the protocol that is in use
• Two LEDs: Green indicates the power is On, and blinking red indicates an error 


code
• The Keypad to enter parameters and operate the instrument: 


Key Description


0–9 To choose menu


ESC To previous menu


START To run or resume protocol


STOP To stop or pause protocol


Enter (to confirm or enter the next menu)


BS Backspace key to delete the last digit/character


SHIFT Shift + Up/Down arrow keys to move the cursor right or left 
during time/date setup







39AutoMate Express™ Instrument User Guide


 


Chapter 3 Operate the AutoMate Express™ Instrument
Use the front panel 3 


Figure 1  AutoMate Express™ Instrument – front panel 


Digital display The digital display consists of 4 lines of information and menu choices.


For the Main menu, Tests menu, and Manual menu:


• The first line shows the current menu name
• The second and third line show the executable commands for the current menu
• The fourth line describes the keys to use for executing the commands


For the protocols screen, the display provides current information on the protocol step 
and allows you to choose options.


Power LED
Message LED


Digital display


Keypad


Enter
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Run the AutoMate Express™ Instrument


1. Set up the instrument as described in the user guide for the kit you are using.


2. Confirm that you have loaded and inserted the cartridge rack and tip and tube 
rack correctly, then close the instrument door.


3. Press , follow the on-screen prompts, then select the script for the kit you are 
using.


4. Press Start.
The screen shows the steps and the approximate run time remaining.


IMPORTANT! Do not open the door during a protocol run. To pause or cancel the 
run, see “Pause or cancel a run” on page 41.


Note: If you lose power or the power cord is unplugged, the run stops. When the 
power resumes, the digital display shows the Main menu. You cannot resume the 
run. If the tips are still on the syringe unit when the power resumes, return the 
tips to the original positions as described in steps 3 through 5 of “Cancel a run” 
on page 41.


5. At the end of the run, the instrument beeps briefly. Follow the instructions in the 
user guide for the kit you are using to:


• Run additional scripts if necessary
• Remove and store samples
• Properly dispose of used reagent cartridges, tips, and tubes.


Note: No cooling period is required between runs.
To perform a new run using a different protocol card, power off the instrument, 
then change the protocol card.
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Pause or cancel a run


Pause a run 1. Press Stop to pause the run.
The display shows the following:


2. To resume the run after a pause, press Start.
The run continues from the last step before the pause.


Cancel a run 1. Press Stop to pause the run.
The display shows the following:


2. Press Stop again.
The instrument stops after the current step is completed. The screen returns to the 
Main menu.


3. Press 1 to go to the Manual screen.
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4. Move the axes to the original positions and/or return the tip to the origin as 
follows:


Note: When the run is interrupted, the axes and tip do not automatically return to 
the original positions. 


• If the tips need to be returned to the holders – Press 2 (Return Tip) to return 
the tips to the tip holders and move all axes to the original position.


• If the tips do not need to be returned to the holders – 
– Press 1 (ORG) to go to the ORG screen


– Move each individual axis to the origin by pressing 1, 2, 3, 4, 
respectively, or press 0 to return all axes to the origin.


5. Press ESC to return to Main menu.


You are now ready to a start a new run.







4
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  Test and Maintain the AutoMate
Express™ Instrument


This chapter covers instructions for performing tests to ensure the proper functioning 
of the instrument:


■ Maintenance schedule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44


■ Perform instrument tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44
When to perform. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44
Required materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45
Access the Tests menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45
Axis test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46
Temperature test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46
Version test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47
Error test. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47


■ Maintain the instrument . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48
Clean and decontaminate the instrument. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48
Maintain the D-rings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50
Replace the D-rings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51
Replace the fuse  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53
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Maintenance schedule 


Perform instrument tests 


When to perform


Schedule Procedure See


Daily Clean the piercing unit “Clean the piercing unit daily” on page 48


Daily or as 
needed


• Clean the platform 
surface (racks and 
bottom tray) 


• Clean the tip and tube 
rack 


• Clean the magnets


“Clean the instrument daily or as needed” 
on page 48


Every 2 weeks Maintain the D-rings “Maintain the D-rings” on page 50


Monthly Perform axis and 
temperature tests


“Perform instrument tests” on page 44


Annually Replace the D-rings “Replace the D-rings” on page 51


Planned maintenance Contact Life Technologies to schedule. See 
“Obtaining support” on page 80 for contact 
information.


For the latest services and support 
information for all locations, go to:


 www.lifetechnologies.com/support


Test Description When to perform


Axis Tests full range of motion in all axes. • During verification (see “Verify 
Operation of the AutoMate 
Express™ Instrument” on 
page 21)


• Monthly


Temp 
(Temperature)


Quick functional test of heater block. • During verification (see “Verify 
Operation of the AutoMate 
Express™ Instrument” on 
page 21)


• Monthly


Ver (Version) Displays the firmware version As needed


Error Displays the error code for the last 
error that occurred


As needed



http://www.lifetechnologies.com/support

http://www.lifetechnologies.com/support
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Required materials • Protocol card
• For the Axis test (items provided with the instrument):


– AutoMate Express™ Instrument tips and tip holders
– Empty reagent cartridges


Access the Tests 
menu


1. Confirm that the protocol card is inserted into the card slot as described in “Insert 
or change the protocol card and power on the instrument” on page 34.


2. Power on the instrument. The Main menu is displayed.


3. Press 3 to display the Tests screen.


4. Follow the instructions for the specific test that you want to perform:
• “Axis test” on page 46
• “Temperature test” on page 46
• “Version test” on page 47
• “Error test” on page 47







46 AutoMate Express™ Instrument User Guide


 


Chapter 4 Test and Maintain the AutoMate Express™ Instrument
Perform instrument tests4


Axis test 1. Press 1 from the Tests menu.
The Axis test screen is displayed.


2. Load 13 empty reagent cartridges (supplied with the instrument) into the 
cartridge rack. Insert the loaded rack into the instrument as described in “Load 
and insert the cartridge rack” on page 35.


3. Load the instrument tip and tube rack with tips and tubes as described on “Axis 
test” on page 24. Make sure to load tips with tip holders in rows T1 and T2.


4. Press Start to begin the test. The duration of the test is ~3 minutes.
During the Axis test, all well and hole positions are checked by moving tips on 
each position. At the end of the test, the screen displays ALL OK if no problem is 
detected. If a problem is detected, the error screen with the appropriate error code 
is displayed (see “Error test” on page 47 for the error screen and “Instrument 
error codes” on page 58 for the list of error codes).


5. Press ESC to return to the Tests menu.


Temperature test 1. Press 2 from the Tests menu (see “Access the Tests menu” on page 45).
The Temp test screen is displayed.


Note: The default temperature is 25°C.


2. Use  to change the Set Temp to 60°C.


3. Use your own clock or timer; make note of the start time.
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4. Press Start to run the test:
• The Now Temp value should reach the Set Temp value within 5 minutes
• Once the Set Temp value is reached, the Alarm value should change to 00 


If one or both of these values are not reached, contact Life Technologies Technical 
Support.


5. Press ESC to return to the Tests menu. Press ESC again to return to the Main 
menu.


IMPORTANT! When the Temp test is complete, the Set Temp resets to 25°C. The 
temperature of the heater unit cools down at a rate of about 1°C per minute.


Version test 1. Press 3 from the Tests menu (see “Access the Tests menu” on page 45).
The Ver (version) screen shows the firmware version. 


2. Press ESC to return to the Main menu.


Error test 1. Press 4 from the Tests menu (see “Access the Tests menu” on page 45).
The Error History screen shows the error code for the last error that occurred. See 
“Instrument error codes” on page 58 for a list of error codes.


2. Press ESC to return to the Main menu.
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Maintain the instrument


IMPORTANT! Do not perform repairs or service on the AutoMate Express™ Instrument 
other than the procedures in this section. For any other repairs and service, contact Life 
Technologies Technical Support (“Obtaining support” on page 80).


Clean and 
decontaminate the 
instrument


WARNING! Do not clean the instrument with acids, or bases (such as bleach). 
Acids and bases can react with the guanidine thiocyanate in the lysis buffer and 
generate toxic gas.


Clean the piercing unit daily


1. From the Main Menu, press 1 to display the Manual screen.


2. Press 3 (Clean), then press 1 to lower the piercing unit.


CAUTION! The tips of the piercing unit are sharp.


3. Wipe the tips with an alcohol wipe.


4. Press ESC to return the piercing unit to the original position.


Clean the instrument daily or as needed 


Clean the door panel, racks, bottom tray, and magnets daily or as needed as described 
below:


1. Clean the clear door panel with a wet laboratory wipe.


IMPORTANT! Do not clean the clear door panel with ethanol.


2. Clean the cartridge rack, tip and tube rack, and magnets with mild detergent, 
then rinse with deionized water. Allow the parts to dry before use. 
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3. Remove and clean the bottom tray:


a. Power off the instrument, then push the tray platform toward the back of the 
instrument.


IMPORTANT! Make sure that the instrument is powered off before moving 
the tray platform to the rear of the instrument.


b. Holding the front edge of the tray, remove the tray from the instrument.


c. Clean the tray with mild detergent, then rinse with deionized water.


d. Allow the tray to dry, then place the tray back properly in the bottom of the 
instrument before use.


Decontaminate the instrument as needed


WARNING! Do not decontaminate the instrument with acids, or bases (such as 
bleach). Acids and bases can react with the guanidine thiocyanate in the lysis 
buffer and generate toxic gas.


Decontaminate the instrument before moving, long-term storage, disposition, 
servicing by an engineer, or as needed:


• Clean the clear door panel with a wet laboratory wipe.


IMPORTANT! Do not clean the clear door panel with ethanol.


• Clean the metal bottom tray, cartridge rack, tip and tube rack, nozzles, piercing 
unit, and heater block by wiping with deionized water followed by 70% ethanol.
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Maintain the 
D-rings


Every two weeks, apply silicon grease (supplied with the instrument) to the nozzle D-
rings on the syringe unit to maintain proper attachment of the tips to the nozzles and 
prevent leakage:


Note: You can use any vacuum-type silicon grease.


1. Place some silicon grease on a gloved finger.


2. Apply the silicon grease on the surface of the D-rings 
attached to the nozzles. Do not put grease into the 
nozzles. If you accidentally put grease into a nozzle, 
remove the grease using a laboratory wipe or a dust-
free cloth. 


3. Wipe off any excess grease on the edges of the 
nozzles using a laboratory wipe or a dust-free cloth. 
Excess grease interferes with the operation of the 
instrument.


Nozzle


D-ring
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Replace the 
D-rings


Once a year, replace the nozzle D-rings to maintain proper attachment of the tips to the 
nozzles and prevent leakage. 


Note: One replacement set of 13 D-rings is included with the AutoMate Express™ 
Instrument. To obtain more D-rings, see “Accessories” on page 65.


Replace D-rings using D-ring tools


If you are using the D-ring removal and installation tools (Part no. 4457423), replace 
the D-rings as follows: 


1. Using the D-ring removal tool as shown below, press the D-ring from behind to 
create a loop in front. Grab the loop with pliers or a pipette tip, then stretch and 
remove the D-ring.


2. Using the D-ring installation tool, slip a new D-ring into the nozzle groove. Keep 
the flat inner surface of the D-ring in contact with the installation tool so that the 
D-ring does not roll. Ensure that the D-ring is placed properly on the nozzle to 
prevent leakage.
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Replace D-rings without using D-ring tools


If the D-ring removal and installation tools are not available, replace the D-rings as 
follows:


1. Using a small forceps or pliers, remove each D-ring from the nozzle by pulling 
out the D-ring and then sliding it from the nozzle.


2. Place some silicon grease on a gloved finger.


3. Apply the silicon grease to each nozzle.


4. Slide a new D-ring on to each greased nozzle. Ensure the D-ring is placed 
properly on the nozzle to prevent leakage.


5. Wipe off any excess grease on the edges of the nozzles using a laboratory wipe or 
a dust-free cloth. Excess grease interferes with the operation of the instrument.
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Replace the fuse Extra 3.15-A T (time-lag type)/250 V fuses are supplied with the AutoMate Express™ 
Instrument. 


WARNING! The 6.3-A T (time-lag type) fuse included with the AutoMate 
Express™ Instrument is for internal parts (CPU, motor driver, heater) of the 
instrument. Do not attempt to change the 6.3-A T fuse for these internal parts. If 
the 6.3-A T fuse needs replacement, contact Technical Support (“Obtaining 
support” on page 80).


WARNING! FIRE HAZARD. For continued protection against the risk of fire, 
replace fuses only with fuses of the same type and rating as those currently in 
the instrument.


To replace the 3.15 A fuse for the main power socket:


1. Power off the instrument and remove the power cord from the rear of the 
instrument.


2. Open the fuse compartment located on the rear of the instrument using a small 
flat-blade screwdriver to gently pry open the fuse compartment.


3. Pull the fuse holder out of the compartment and 
inspect the fuse. If the fuse is burned or there is a 
break in the fuse element, replace the 3.15 A fuse 
with the identical type fuse.


4. Place the fuse holder back into the compartment and 
snap the cover closed. 


Fuse


Fuses
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Troubleshoot instrument operation


For symptoms other than those listed in this section, contact Technical Support 
(“Obtaining support” on page 80).


Observation Possible Cause Suggested Solution


No power (the 
digital display is 
blank and the fan 
does not turn on 
when you power 
on)


AC power cord is not 
connected


Check AC power cord connections at both ends. Use the correct cords.


Fuse has blown Check the integrity of the fuse and replace it if necessary (“Replace the 
fuse” on page 53).


If the problem persists after connecting the correct power cord and 
replacing the fuse, contact Technical Support (“Obtaining support” on 
page 80).


The digital display 
is blank, but the fan 
turns on when you 
power on


Protocol card is not 
inserted correctly


Power off the instrument and re-insert the protocol card in the proper 
orientation into the card slot (see “Insert or change the protocol card 
and power on the instrument” on page 34). Insert it completely into the 
slot by manually pushing the card.


Protocol card was 
inserted when the 
instrument was powered 
on


Power off the instrument, then power on the instrument.


Error code 
displayed


-- See “Instrument error codes” on page 58.


Reagent 
cartridges, tips, or 
tubes are not 
inserted in the 
correct positions


-- Press Stop to pause the run. Open the door, add the missing items, then 
press Start to resume the run. Do not open the door without pausing 
the run. 
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Run stops after an 
initial start (you 
may also see an 
error code).


• Instrument door 
opened during the run


• Reagent cartridges, 
tips, or tubes 
incorrectly loaded in 
the rack


• Racks incorrectly 
loaded on the 
instrument


IMPORTANT! If you open the instrument door while the instrument is 
running, the run stops, and it cannot be restarted. If you need to open 
the instrument door during a run, first press Stop to pause the run, 
then open the door.


1. Follow the procedure in “Instrument error codes” on page 58.


2. Before starting a new run, make sure that the reagent cartridges, 
tips, and tubes are correctly loaded:
• Slide the reagent cartridges into the cartridge rack as described 


on “Load and insert the cartridge rack” on page 35.
• Load the cartridge rack before the tip and tube rack for proper 


positioning.
• Do not cap the tubes. 


3. If the instrument continues to stop during the run, contact Applied 
Biosystems Technical Support.


Bubbles formed 
during purification


Sample volume is lower 
than the recommended 
volume


Note: Some bubbles are 
produced during routine 
operation when using the 
recommended sample 
volume.


In future runs, use the sample volume recommended in the user guide 
for the kit you are using.


Long-term operation with lower-than-recommended sample volumes 
can lead to issues with liquid handling performance.


During run: No 
liquid in tip, or 
liquid in tip not 
moving


After run: No 
elution volume


No sample added to 
tube, leading to wet filter 
barrier on the tip and 
blockage of nozzles


Add samples to tubes, load new reagent cartridges, then perform the 
run again.


Sample volume is lower 
than the recommended 
volume, leading to wet 
filter barrier on the tip 
and blockage of nozzles


In future runs, use the recommended sample volume in the user guide 
for the kit you are using.


Long-term operation with lower-than-recommended sample volumes 
can lead to issues with liquid handling performance.


Buffer in the 
bottom tray


Motor movements are 
not smooth


Schedule preventive maintenance annually to ensure proper motor 
movements. 


Reagent cartridges, tips, 
or tubes incorrectly 
loaded in the rack


If you are processing fewer than 13 samples, make sure to load the tips 
and tubes in the same positions as the reagent cartridges that are 
loaded in the cartridge rack.


See below for leakage from tips.


Leakage from tips 
or uneven liquid 
handling between 
nozzles


D-Rings are not greased 
regularly or they need 
replacement


You can continue the run, but maintain the D-rings as scheduled 
(“Maintain the D-rings” on page 50) or replace the D-rings (“Maintain 
the D-rings” on page 50) to prevent leakage.


Observation Possible Cause Suggested Solution
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Blockage of tips In HID applications: Too 
much starting material 
causing clumps or 
aggregates


In bioprocess 
applications: Loose cell 
pellet


For HID applications:
• Contact Technical Support (“Obtaining support” on page 80).
• In future runs, use the sample volume recommended in the user 


guide for the kit you are using.


For bioprocess applications: 
• Contact Technical Support (“Obtaining support” on page 80).
• Before loading samples into the tip and tube rack, centrifuge the 


samples for 3 minutes at 1000 x g. After loading the centrifuged 
samples into the instrument, begin the run as soon as possible. 


Observation Possible Cause Suggested Solution
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Instrument error codes


If an extraction run is interrupted by an error, you cannot resume the interrupted run. 
Follow the procedure below to resolve the error before you start a new run.


If you observe an error code:


1. Make a note of the error code, including the line number. Common error codes 
are listed in Table 1.


2. Press ESC to return to the Main menu.


3. If there are tips attached to the nozzles, press 1 to select the Manual screen, then 
press 2 to return the tips to the original position (see step 4 on page 42 for details).


4. Power OFF the instrument, remove the protocol card, wait 5 minutes, insert the 
protocol card, then power on the instrument.


5. Run the axis test (see “Axis test” on page 46). 


6. If the axis test:
• Is successful, start a new extraction run. Use new samples and plastics where 


required.
• Is not successful, contact Technical Support (“Obtaining support” on page 


80).


Table 1  Error codes


Code Problem Code Problem


10 Failed return to origins, protocol cannot run 20 Z axis time out, protocol in run


11 Limit error, protocol can not run 21 P axis time out, protocol in run


12 Failed to return to Z Axis, protocol in run 22 M axis time out, protocol in run


13 Failed to return to P axis, protocol in run 23 Y axis time out, protocol in run


14 Failed to return to M axis, protocol in run 24 Open door in motion


15 Failed to return to Y axis, protocol in run 25 Abnormal input from bottom sensor in motion


16 Z axis limit error, protocol in run 26 Failed to initialize heating block


17 / 27 Failed to initialize motion control board


18 / 110 System error; (Assigned greater than 10)


19 Y axis end limit, protocol in run
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AutoMate Express™ Instrument features


The AutoMate Express™ Instrument:


• Performs simultaneous purification from up to 13 samples
• Minimizes the potential for cross contamination between samples
• Uses pre-programmed protocol cards that contain the extraction protocol, 


allowing hands-free extraction
• Provides consistent, reliable results due to the simultaneous rapid and accurate 


dispensing of reagents by 13 nozzles in the syringe unit
• Minimizes the potential carry-over of magnetic particles into the purified nucleic 


acid
• Includes built-in safety features 
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AutoMate Express™ Instrument description


The AutoMate Express™ Instrument (Figure 2) is a benchtop, automated nucleic acid 
purification instrument with an integrated magnetic and syringe unit capable of 
purifying nucleic acid from up to 13 samples. Each AutoMate Express™ Instrument 
consists of the magnetic and syringe unit, and a platform. A pre-programmed protocol 
card controls the purification parameters such as buffer volumes, mixing steps, and 
incubation time. The AutoMate Express™ Instrument is designed to run for 8 to 10 
hours continuously without any cooling period required between runs.


The AutoMate Express™ Instrument uses:


• Patented Magtration® (magnetic filtration) technology, which traps magnetic 
particles against the sidewall of the pipetting tip. This technology improves the 
washing of particles and nucleic acid recovery compared to other magnetic-based 
purification systems.


• A simple bind-wash-elute procedure to eliminate filtration and centrifugation 
steps from the nucleic acid isolation process. The purified nucleic acid is suitable 
for use in various downstream applications including quantitative PCR, STR 
(short-tandem repeat) analysis, SNP typing, sequence analysis, restriction enzyme 
digestion, and other applications.


Figure 2  AutoMate Express™ Instrument – front view


Door


Digital display


Protocol card slot
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Instrument interior Figure 3  Interior of the instrument


The interior parts are:


• Syringe unit – Contains 13 nozzles that simultaneously move in the Z-axis 
direction to aspirate and dispense the nucleic acid purification reagents.


• Magnetic Unit – Contains 13 magnets (neodymium iron boron type) that align 
with the instrument tips to simultaneously separate the magnetic particles from 
up to 13 samples during nucleic acid purification.


• Piercing unit (not shown) – Contains 13 piercing rods that move in Z-axis to 
pierce the foil on the reagent cartridges before the purification protocol begins.


• Heating Unit – Heats samples to up to 95°C.


WARNING! Do not touch the surface of the heat block. The temperature of 
the heat block may be very high (up to 95°C) and can cause burns.


Syringe unit 
and nozzles


Magnetic unit 


Heating unit 
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AutoMate Express™ Instrument requirements and specifications


Requirement  Specifications


Environmental conditions (operation, transport, and storage)


Required input power AC 100-240 V ±10%, 240 VA, 50/60 Hz 


Grounding is necessary.


Installation site Indoor use only


Altitude Up to 2000 meters


Operating conditions • 5 to 40°C
• 80% maximum relative humidity for temperatures up to 31°C decreasing linearly 


to 50% relative humidity at 40°C


Transient category Installation categories II


Main supply voltage fluctuations Up to ± 10 percent of nominal voltage


Pollution degree 2


Transport conditions • –20 to 50°C
• Minimum 15% relative humidity, maximum 75% (non-condensing)
• Environmental class 2K2 & 2M2 (IEC60721-3-2)


Storage conditions • 5 to 40°C
• Minimum 15% relative humidity, maximum 75% (non-condensing)
• Environmental class 1K2 & 1M2 (IEC60721-3-1)


Specifications


Instrument type Benchtop dispenser instrument with 13 nozzles


Sample processing 1–13 samples/run


Processing time Variable (see kit user guide)


Dispensing volume 5 to 1000 µL


Dispensing accuracy DN100N tips:
• 25 to 50 µL: Less than 5% (CV%)
• 50 to 1000 µL: Less than 2% (CV%)


Heat block temperature control† 30 to 80°C (at ambient ≈ 25°C)


Instrument dimensions 50.8 cm (20 inches) (w) × 55.9 cm (22 inches) (d) × 57.2 cm (22.5 inches) (h)


Weight 55 kg (121 pounds)


Built-in features Digital display, alarm, light LED
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Protocol card Flash, 512 KB memory card pre-programmed with the purification protocol that 
directs the volume of reagents used, mixing steps, and incubation time.


Store in the plastic cover, in its box, protected from light.


Handling:
• Do not drop or bend the card
• Do not wipe or clean the card using volatile chemicals such as alcohol or 


equivalent
• Do not expose the card to water or any solution


Bottom tray Stainless steel


42.672 cm (16.8 inches) (l) x 27.432 cm (10.8 inches) (w) x 0.635 cm (0.25 inches) (d).


Cartridge rack Stainless steel, aluminum alloy 


27.432 cm (10.8 inches) (l) x 13.9 cm (5.5 inches) (w) x 5.9 cm (2.3 inches) (d).


Note: The cartridge rack is designed to hold Life Technologies reagent cartridges 
only. Do not load reagent cartridges from other manufacturers on the AutoMate 
Express™ Instrument cartridge rack.


Reagent cartridges See the user guide for the kit you are using


Tip and tube rack Stainless steel


28.702 cm (11.3 inches) (l) x 10.16 cm (4 inches) (w) x 7.62 cm (3 inches) (d)
• Row 1 – E – hinged elution tubes
• Rows 2 and 3 – T1 and T2 – tips
• Row 4 S – sample tubes


Tips and holders • Tip – Polypropylene with filter barriers
• Tip holder – Polypropylene, 5 to 1000 µL, 9.906 cm (3.9 inches) (l) × 1.092 cm 


(0.43 inches) (d)


Barcode reader Reads most standard barcodes including UPC-A, EAN-13, Code 32, Code 39, and 
Code 128.


Built-in features Digital display, alarm, light LED


† The listed temperature is for the heating block and may not reflect the actual temperature of the sample/solution in a tube.


Requirement  Specifications
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Barcode reader specifications


Accessories


The following AutoMate Express™ Instrument accessories are available separately 
from Life Technologies.


For more information, go to www.lifetechnologies.com or contact Technical Support 
(“Obtaining support” on page 80).


Barcode reader specifications


Maximum scan rate 325 scans/sec


Maximum resolution 0.076 mm


Reading indicators Beep and a green spot on the code


Sensor CCD solid state


Illuminator LED array


Wavelength 630–670 nm


Reading angle Skew: ± 65°


Operating temperature 0 to 55°C


Weight ≈169 g


Product Part Number


AutoMate Express™ Tip and Tube Rack 4456842


AutoMate Express™ Cartridge Rack 4452767


D-ring Exchange Tools 4457423


D-rings, (set of 13) 4448950


AutoMate Express™ Install Kit 4441350


HID applications: PrepFiler® Express & 
PrepFiler® Express BTA Protocol Card


4445165


Bioprocess applications: PrepSEQ® 
Express Protocol Card


4467654



http://www.lifetechnologies.com

http://www.lifetechnologies.com





66 AutoMate Express™ Instrument User Guide


 


Appendix B About the AutoMate Express™ Instrument
Instrument Warranty InformationB


Instrument Warranty Information


Limited Product 
Warranty


Limited Warranty 


Life Technologies (LT) warrants that all standard components of its AutoMate 
Express™ Instrument will be free of defects in materials and workmanship for a period 
of one (1) year from the date the warranty period begins. LT will repair or replace, at its 
discretion, all defective components during this warranty period. Warranty repairs, at 
LT's option, may be performed at an LT repair center or on-site at Customer's location. 
If LT opts to perform warranty services at a repair center, customer must contact LT for 
instructions on handling and shipping the AutoMate Express™ Instrument to the 
designated LT repair center. Cost of shipping instrument from customer’s site to LT’s 
repair center and back to customer will be borne by LT.


After this warranty period, repairs and replacement components may be purchased 
from LT at its published rates. LT also provides service agreements for post-warranty 
coverage. LT reserves the right to use new, repaired, or refurbished instruments or 
components for warranty and post-warranty service agreement replacements. Repair 
or replacement of products or components that are under warranty does not extend 
the original warranty period. 


LT warrants that all optional accessories supplied with its AutoMate Express™ 
Instrument, such as peripherals and printers, will be free of defects in materials and 
workmanship for a period of ninety (90) days from the date the warranty begins. LT 
will repair or replace, at its discretion, defective accessories during this warranty 
period. After this warranty period, LT will pass on to the buyer, to the extent that it is 
permitted to do so, the warranty of the original manufacturer for such accessories. 


With the exception of consumable and maintenance items, replaceable products or 
components used on or in the instrument are themselves warranted to be free of 
defects in materials and workmanship for a period of ninety (90) days. 


LT warrants that chemicals and other consumable products will be free of defects in 
materials and workmanship when received by the buyer, but not thereafter, unless 
otherwise specified in documentation accompanying the product. 


LT warrants that for a period of ninety (90) days from the date the warranty period 
begins, the tapes, diskettes, or other media bearing the operating software of the 
product, if any, will be free of defects in materials and workmanship under normal 
use. If there is a defect in the media covered by the above warranty and the media is 
returned to LT within the ninety (90) day warranty period, LT will replace the 
defective media. 


LT does not warrant that the operation of the instrument or its operating software will 
be uninterrupted or error free. 


Warranty Period Effective Date


Any applicable warranty period under these sections begins on the earlier of the date 
of installation or ninety (90) days from the date of shipment for hardware and software 
installed by Life Technologies (LT) personnel. For all hardware and software installed 
by the buyer or anyone other than LT, and for all other products, the applicable 
warranty period begins the date the product is delivered to the buyer. 
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Warranty Claims


Warranty claims must be made within the applicable warranty period, or, for 
chemicals or other consumable products, within thirty (30) days after receipt by the 
buyer.


Warranty Exceptions


The above warranties do not apply to defects resulting from misuse, neglect, or 
accident, including without limitation: operation with incompatible solvents or 
samples in the system; operation outside of the environmental or use specifications or 
not in conformance with the instructions for the instrument system, software, or 
accessories; improper or inadequate maintenance by the user; installation of software 
or interfacing, or use in combination with software or products, not supplied or 
authorized by Life Technologies (LT); modification or repair of the product not 
authorized by LT, relocation or movement of the instrument by Customer or any third 
party not acting on behalf of LT; or intrusive activity, including without limitation 
computer viruses, hackers or other unauthorized interactions with instrument or 
software that detrimentally affects normal operations. Without limiting the above 
mentioned and for avoidance of doubt, computer hardware, monitors, accessories, 
software or other products not purchased from or supplied by LT (Non-LT Product”) 
are not covered under the foregoing warranty even if such Non-LT Product is integral 
to functional use of an LT product.


Warranty Limitations


THE FOREGOING PROVISIONS SET FORTH LIFE TECHNOLOGIES’ SOLE AND 
EXCLUSIVE REPRESENTATIONS, WARRANTIES, AND OBLIGATIONS WITH 
RESPECT TO ITS PRODUCTS, AND LIFE TECHNOLOGIES MAKES NO OTHER 
WARRANTY OF ANY KIND WHATSOEVER, EXPRESSED OR IMPLIED, 
INCLUDING WITHOUT LIMITATION, WARRANTIES OF MERCHANTABILITY 
AND FITNESS FOR A PARTICULAR PURPOSE, WHETHER ARISING FROM A 
STATUTE OR OTHERWISE IN LAW OR FROM A COURSE OF DEALING OR 
USAGE OF TRADE, ALL OF WHICH ARE EXPRESSLY DISCLAIMED.


THE REMEDIES PROVIDED HEREIN ARE THE BUYER'S SOLE AND EXCLUSIVE 
REMEDIES. WITHOUT LIMITING THE GENERALITY OF THE FOREGOING, IN NO 
EVENT SHALL LIFE TECHNOLOGIES BE LIABLE, WHETHER IN CONTRACT, 
TORT, WARRANTY, OR UNDER ANY STATUTE (INCLUDING WITHOUT 
LIMITATION, ANY TRADE PRACTICE, UNFAIR COMPETITION, OR OTHER 
STATUTE OF SIMILAR IMPORT) OR ON ANY OTHER BASIS, FOR DIRECT, 
INDIRECT, PUNITIVE, INCIDENTAL, MULTIPLE, CONSEQUENTIAL, OR SPECIAL 
DAMAGES SUSTAINED BY THE BUYER OR ANY OTHER PERSON OR ENTITY, 
WHETHER OR NOT FORESEEABLE AND WHETHER OR NOT LIFE 
TECHNOLOGIES IS ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, 
INCLUDING WITHOUT LIMITATION, DAMAGES ARISING FROM OR RELATED 
TO LOSS OF USE, LOSS OF DATA, FAILURE OR INTERRUPTION IN THE 
OPERATION OF ANY EQUIPMENT OR SOFTWARE, DELAY IN REPAIR OR 
REPLACEMENT, OR FOR LOSS OF REVENUE OR PROFITS, LOSS OF GOOD WILL, 
LOSS OF BUSINESS, OR OTHER FINANCIAL LOSS OR PERSONAL INJURY OR 
PROPERTY DAMAGE. 
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NO AGENT, EMPLOYEE, OR REPRESENTATIVE OF LIFE TECHNOLOGIES HAS 
ANY AUTHORITY TO MODIFY THE TERMS OF THIS LIMITED WARRANTY 
STATEMENT OR TO BIND LIFE TECHNOLOGIES TO ANY AFFIRMATION, 
REPRESENTATION, OR WARRANTY CONCERNING THE PRODUCT THAT IS 
NOT CONTAINED IN THIS LIMITED WARRANTY STATEMENT, AND ANY SUCH 
MODIFICATION, AFFIRMATION, REPRESENTATION, OR WARRANTY MADE BY 
ANY AGENT, EMPLOYEE, OR REPRESENTATIVE OF LIFE TECHNOLOGIES WILL 
NOT BE BINDING ON LIFE TECHNOLOGIES, UNLESS IN A WRITING SIGNED BY 
AN EXECUTIVE OFFICER OF LIFE TECHNOLOGIES. 


THIS WARRANTY IS LIMITED TO THE BUYER OF THE PRODUCT FROM LIFE 
TECHNOLOGIES AND IS NOT TRANSFERABLE. 


Some countries or jurisdictions limit the scope of or preclude limitations or exclusion 
of warranties, of liability, such as liability for gross negligence or wilful misconduct, or 
of remedies or damages, as or to the extent set forth above. In such countries and 
jurisdictions, the limitation or exclusion of warranties, liability, remedies or damages 
set forth above shall apply to the fullest extent permitted by law, and shall not apply to 
the extent prohibited by law. 


Damages, Claims, 
and Returns


Damages


If shipping damage to the product is discovered, contact the shipping carrier and 
request inspection by a local agent. Secure a written report of the findings to support 
any claim. Do not return damaged goods to Life Technologies (LT) without first 
securing an inspection report and contacting LT Technical Support for a Return 
Authorization (RA) number. 


Claims


After a damage inspection report is received by LT, LT will process the claim unless 
other instructions are provided. 


Returns


Do not return any material without prior notification and authorization. 


If for any reason it becomes necessary to return material to LT, contact LT Technical 
Support or your nearest LT subsidiary or distributor for a return authorization (RA) 
number and forwarding address. Place the RA number in a prominent location on the 
outside of the shipping container, and return the material to the address designated by 
the LT representative. 
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  Safety


WARNING! GENERAL SAFETY. Using this product in a manner not specified 
in the user documentation may result in personal injury or damage to the 
instrument or device. Ensure that anyone using this product has received 
instructions in general safety practices for laboratories and the safety 
information provided in this document.
· Before using an instrument or device, read and understand the safety 


information provided in the user documentation provided by the 
manufacturer of the instrument or device. 


· Before handling chemicals, read and understand all applicable Safety Data 
Sheets (SDSs) and use appropriate personal protective equipment (gloves, 
gowns, eye protection, etc). To obtain SDSs, see the “Documentation and 
Support” section in this document. 


This appendix covers: 


■ Instrumentation safety. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70
Symbols on instruments  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70
General instrument safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71
Physical hazard safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72
Electrical safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72
Workstation safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73
Safety and electromagnetic compatibility (EMC) standards . . . . . . . . . . . . . . . . .  74


■ Chemical safety. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75
Specific chemical handling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76


■ Biological hazard safety. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76


■ Safety alerts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77
Specific alerts for instrumentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77
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Instrumentation safety


Symbols on 
instruments


Safety labels on instruments


The following CAUTION, WARNING, and DANGER statements may be displayed on 
Life Technologies instruments in combination with the safety symbols described in the 
preceding section. 


Electrical
symbols on instruments


The following table describes the electrical symbols that may be displayed on Life 
Technologies instruments.


Hazard 
symbol English Français


CAUTION! Risk of danger. Consult 
the user guide for further safety 
information associated with this 
symbol.


ATTENTION! Risque de danger. Pour 
plus d'information au sujet des 
risques associes, consulter le manual 
d'utilisation.


CAUTION! Hot surface. ATTENTION! Surface brûlante.


DANGER! High voltage. DANGER! Haute tension.


CAUTION! Risk of electric shock. ATTENTION! Risque de choc 
electrique.


CAUTION! Risk of injury due to 
moving parts.


ATTENTION! Piece mobile. Risque de 
blessure.


CAUTION! Sharp points. ATTENTION! Angle tranchant.


Biohazard. DANGER! Biologique.


Symbol Description


Indicates the On position of the main power switch.


Indicates the Off position of the main power switch.


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.
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Environmental
symbols on instruments


The following symbol applies to all Life Technologies electrical and electronic products 
placed on the European market after August 13, 2005.


General 
instrument safety


WARNING! PHYSICAL INJURY HAZARD. Using the instrument in a manner 
not specified by Life Technologies may result in personal injury or damage to 
the instrument.


Moving and lifting the instrument


CAUTION! PHYSICAL INJURY HAZARD. 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.


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 Safety Data Sheets (SDSs). See “Obtaining 
SDSs” on page 80.


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.


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 Life Technologies Customer Service office for equipment 
pick-up and recycling. See www.lifetechnologies.com for a list of 
customer service offices in the European Union.


Symbol Description



http://www.lifetechnologies.com

http://www.lifetechnologies.com
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Cleaning or decontaminating the instrument


CAUTION! Using a cleaning or decontamination method other than that 
specified by the manufacturer may result in damage to the instrument.


Physical hazard 
safety


Moving parts


WARNING! PHYSICAL INJURY HAZARD. Moving parts can crush and cut. 
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.


Electrical safety WARNING! ELECTRICAL SHOCK HAZARD. Severe electrical shock can 
result from operating the AutoMate Express™ Instrument without its instrument 
panels in place. Do not remove instrument panels. High-voltage contacts are 
exposed when instrument panels are removed from the instrument.


Fuses


WARNING! FIRE HAZARD. Improper fuses or high-voltage supply can 
damage the instrument wiring system and cause a fire. Before turning on the 
instrument, verify that the fuses are properly installed and that the instrument 
voltage matches the power supply in your laboratory.


WARNING! FIRE HAZARD. For continued protection against the risk of fire, 
replace fuses only with fuses of the type and rating specified for 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.
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Overvoltage rating


The AutoMate Express™ Instrument has an installation (overvoltage) category of II, 
and is classified as portable equipment.


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 co
mpatibility (EMC) 
standards


This section provides information on:


• U.S. and Canadian safety standards
• Canadian EMC standard
• European safety and EMC standards
• Australian EMC Standards


U.S. and Canadian safety 
standards


The AutoMate Express™ Instrument 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 bar code scanner provided with the AutoMate Express™ Instrument is a class 1 
laser device. 


Canadian EMC standard


This instrument has been tested to and complies with ICES-001, Issue 3: “Industrial, 
Scientific, and Medical Radio Frequency Generators.”


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.”


EMC


This instrument meets European requirements for emission and immunity (EMC 
Directive 2004/108/EC). This instrument has been tested to and complies with standard 
EN 61326 (Group 1, Class A), “Electrical Equipment for Measurement, Control and 
Laboratory Use – EMC Requirements.”
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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


WARNING! GENERAL CHEMICAL HANDLING. To minimize hazards, 
ensure laboratory personnel read and practice the general safety guidelines for 
chemical usage, storage, and waste provided below, and consult the relevant 
SDS for specific precautions and instructions:
· Read and understand the Safety Data Sheets (SDSs) provided by the 


chemical manufacturer before you store, handle, or work with any chemicals 
or hazardous materials. To obtain SDSs, see the “Documentation and 
Support” section in this document.


· Minimize contact with chemicals. Wear appropriate personal protective 
equipment when handling chemicals (for example, safety glasses, gloves, or 
protective clothing).


· Minimize the inhalation of chemicals. Do not leave chemical containers 
open. Use only with adequate ventilation (for example, fume hood).


· Check regularly for chemical leaks or spills. If a leak or spill occurs, follow 
the manufacturer's cleanup procedures as recommended in the SDS.


· Handle chemical wastes in a fume hood. 
· Ensure use of 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.)


· After emptying a waste container, seal it with the cap provided.
· Characterize (by analysis if necessary) the waste generated by the particular 


applications, reagents, and substrates used in your laboratory.
· Ensure that the 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.


WARNING!  HAZARDOUS WASTE (from instruments). Waste produced by 
the instrument is potentially hazardous. Follow the guidelines noted in the 
preceding General Chemical Handling warning.


WARNING!  4L Reagent and Waste Bottle Safety. Four-liter reagent and waste 
bottles can crack and leak. Each 4-liter bottle should be secured in a low-density 
polyethylene safety container with the cover fastened and the handles locked in 
the upright position.
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Specific chemical 
handling


Biological hazard safety


WARNING! Potential Biohazard. Depending on the samples used on this 
instrument, the surface may be considered a biohazard. Use appropriate 
decontamination methods when working with biohazards.


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: 
In the U.S.:
· U.S. Department of Health and Human Services guidelines published in 


Biosafety in Microbiological and Biomedical Laboratories found at:
www.cdc.gov/biosafety


· Occupational Safety and Health Standards, Bloodborne Pathogens 
(29 CFR§1910.1030), found at: 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


In the EU:
Check local guidelines and legislation on biohazard and biosafety precaution 
and refer to the best practices published in the World Health Organization 
(WHO) Laboratory Biosafety Manual, third edition, found at: www.who.int/ 
csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/


CAS Chemical Phrase


593-84-0 Guanidine Isothiocyanate Contact with acids or bleach liberates toxic gases. 
DO NOT ADD acids or bleach to any liquid wastes 
containing this product.


50-01-1 Guanidine HCl Contact with acids or bleach liberates toxic gases. 
DO NOT ADD acids or bleach to any liquid wastes 
containing this product.



http://www.cdc.gov/biosafety

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.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

http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/

http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/

http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/

http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/
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Safety alerts


Specific alerts for 
instrumentation


WARNING! Do not touch the surface of the heat block. The temperature of the 
heat block may be very high (up to 95°C) and can cause burns.
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Documentation and Support


Related documentation


Portable document format (PDF) versions of this guide and the following related guide 
are available at www.lifetechnologies.com/support:


Note: To open the user documentation available at www.lifetechnologies.com/
support, use the Adobe® Acrobat® Reader® software available from www.adobe.com


Refer to the user guide for the kits you are using for additional information about 
using the instrument. 


Note: For additional documentation, see “Obtaining support” on page 80.


For additional information about the AutoMate Express™ Instrument and related 
applications, see:


• HID applications: www.lifetechnologies.com/support
• Bioprocess applications: www.lifetechnologies.com/automate 


Document Cat. no. Description


AutoMate Express™ 
Instrument Barcode 
Reader User Bulletin


4453801 Provides instructions for installing and using the 
optional barcode reader with the AutoMate 
Express™ Instrument.


Application Document Cat. no. Description


HID applications PrepFiler® Express and 
PrepFiler® Express BTA Forensic 
DNA Extraction Kits User Guide


4442699 Step-by-step instructions for using the 
PrepFiler® Express and PrepFiler® 
Express BTA Forensic DNA Extraction Kits 
for:
• Manual preparation of lysate from 


forensic samples
• Automated extraction and isolation of 


genomic DNA on the AutoMate 
Express™ Instrument


Bioprocess applications PrepSEQ® Express Nucleic Acid 
Extraction Kit User Guide


4466840 Step-by-step instructions for using the 
PrepSEQ® Express Nucleic Acid Extraction 
Kit for automated lysis, extraction, and 
isolation of nucleic acid from bioprocess 
samples on the AutoMate Express™ 
Instrument.



http://www.lifetechnologies.com/support

http://www.lifetechnologies.com/support

http://www.lifetechnologies.com/automate

http://www.lifetechnologies.com/support

http://www.lifetechnologies.com/support

http://www.lifetechnologies.com/support

http://www.lifetechnologies.com/support

http://www.lifetechnologies.com/automate

http://www.lifetechnologies.com/support

http://www.adobe.com

http://www.adobe.com

http://www.lifetechnologies.com/support
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Obtaining SDSs


Safety Data Sheets (SDSs) are available from www.lifetechnologies.com/support.


Note: For the SDSs of chemicals not distributed by Life Technologies, contact the 
chemical manufacturer.


Obtaining Certificates of Analysis


The Certificate of Analysis provides detailed quality control and product qualification 
information for each product. Certificates of Analysis are available on our website. Go 
to www.lifetechnologies.com/support and search for the Certificate of Analysis by 
product lot number, which is printed on the box.


Obtaining support


HID support • In North America – send an email to HIDTechSupport@lifetech.com, or call
888-821-4443 option 1.


• Outside North America – contact your local support office.


For the latest services and support information for all locations, go to:


www.lifetechnologies.com/support


At the website, you can:


• Access worldwide telephone and fax numbers to contact Technical Support and 
Sales facilities


• Search through frequently asked questions (FAQs)
• Submit a question directly to Technical Support (techsupport@lifetech.com)
• Search for user documents, SDSs, vector maps and sequences, application notes, 


formulations, handbooks, certificates of analysis, citations, and other product 
support documents


• Obtain information about customer training
• Download software updates and patches



http://www.lifetechnologies.com/support

http://www.lifetechnologies.com/support

http://www.lifetechnologies.com/support

http://www.lifetechnologies.com/support

mailto:HIDTechSupport@lifetech.com

mailto:HIDTechSupport@appliedbiosystems.com

mailto:HIDTechSupport@appliedbiosystems.com

http://www.lifetechnologies.com/support

http://www.lifetechnologies.com/support

mailto:techsupport@lifetech.com
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Bioprocess support For the latest services and support information for all locations, go to:


www.lifetechnologies.com/support


At the website, you can:


• Access worldwide telephone and fax numbers to contact Technical Support and 
Sales facilities


• Search through frequently asked questions (FAQs)
• Submit a question directly to Technical Support (techsupport@lifetech.com)
• Search for user documents, SDSs, vector maps and sequences, application notes, 


formulations, handbooks, certificates of analysis, citations, and other product 
support documents


• Obtain information about customer training
• Download software updates and patches


Limited Product Warranty


Life Technologies Corporation and/or its affiliate(s) warrant their products as set forth 
in the Life Technologies' General Terms and Conditions of Sale found on Life 
Technologies’ website at www.lifetechnologies.com/termsandconditions. If you have 
any questions, please contact Life Technologies at www.lifetechnologies.com/support.



http://www.lifetechnologies.com/support

http://www.lifetechnologies.com/support

mailto:techsupport@lifetech.com

goto:www.lifetechnologies.com/termsandconditions

goto:www.lifetechnologies.com/termsandconditions

http://www.lifetechnologies.com/termsandconditions

www.lifetechnologies.com/support

www.lifetechnologies.com/support

www.lifetechnologies.com/support

www.lifetechnologies.com/support

http://www.lifetechnologies.com/support

http://www.lifetechnologies.com/support
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Index


A
AutoMate Express™ Install Kit 29
AutoMate Express™ Instrument. See instrument
axis test 24, 46


B
barcode reader


components 12
specifications 65


biohazard safety 76
bubble formation, troubleshooting 56


C
card. See protocol card
cartridge rack


description 64
insert in instrument 37
load cartridges 35


cartridge. See reagent cartridge
cartridges


particles or liquid droplets in 29
Certificates of Analysis, obtaining 80
change protocol card 34
chemical safety 75
clean


instrument 48
piercing unit 48


clearance, for instrument installation 13
components shipped with instrument 12
cooling period, not required 40


D
date, set 18
decontaminate, instrument 49
digital display


description 39
troubleshooting 55


documentation, related 79


door, opening 34
D-rings


maintain 50
replace 51


E
electrical safety 72
electromagnetic compatibility standards. See EMC 


standards
elution volume, troubleshooting 56
EMC standards 74
environmental conditions 63
ergonomics, safety 73
error codes


display 47
list of 58
troubleshooting 55


error test 47


F
features of instrument 60
front panel 38
fuses, replace 53


H
hazard icons. See safety symbols, on instruments 70
hazard symbols. See safety symbols, on instruments
heating unit 62


I
insert protocol card 34
install the instrument 13
installation category 73
installation test 29
instrument


cancel run 41
clean 48
components shipped with 12
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continuous run time 61
date and time 18
decontaminate 49
description 61
display 39
error codes 58
features 60
front panel 38
order of operations 34
parts of 61
pause run 41
safety labels 70
specifications 63
start run 40
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		AutoMate Express™ Instrument User Guide

		Copyright page
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		About This Guide

		CAUTION!

		Revision history

		Purpose



		Chapter 1 Unpack and Install the AutoMate Express™ Instrument

		Unpack the instrument

		Remove the packaging

		1. Cut the plastic straps and the tape securing the outer box to the outer bottom.

		2. Remove the top wooden board, then open the top of the box.

		3. Remove the box containing the plastic disposables and instrument accessories.

		4. Remove the cardboard separator.

		5. Remove the shock absorbers from the four corners.

		6. Remove the outer cardboard box by pulling up on the box.

		7. Remove the wrapped instrument box from the outer bottom cardboard.

		8. Remove the aluminum sheet wrapping the instrument box.

		9. Remove the instrument from the inner cardboard box. The instrument is now in a plastic wrap without cover.

		10. Remove the plastic sheet.



		Remove the protectors

		1. Remove the adhesive tape on the door and on the card slot.

		2. Push up the instrument door until the magnet holds it up.

		3. Remove the Y axis shipping clamp by removing the three screws using a small Phillips head screwdriver.





		Verify the components shipped with the instrument

		Install the instrument

		Place the instrument

		1. Place the AutoMate Express™ Instrument on a level laboratory bench with the power switch to the left and the AC inlet at the rear of the unit.

		2. Make sure there is clearance around the instrument as follows:

		Minimum width

		71.1 cm (28 in.)



		Attach the power cord

		1. Check the power cord supplied with the unit to ensure that the cord is compatible with the local socket format.

		2. With the AC power switch in the Off position, attach the power cord to the AC inlet and then to the electrical outlet. Use only properly grounded AC outlets and power cords.





		Prepare the instrument for first use

		Insert the protocol card, turn on the instrument, then remove the packing peanuts

		1. Confirm that the power switch is in the OFF position.

		2. Open the card slot.

		3. Insert the protocol card in the slot with the arrow pointing toward the instrument and the label facing left.

		4. Push the card completely into the card slot, then close the card slot.

		5. Power on the instrument.

		6. Open the instrument door (push up the door).

		7. Remove the packing peanuts from the instrument.



		Clean and insert the instrument components

		1. Clean the cartridge rack, tip and tube rack, and bottom tray with a mild detergent before use (see “Clean and decontaminate the instrument” on page 48 for cleaning and maintenance of parts).

		2. Allow the parts to dry.

		3. Insert the bottom tray as follows:

		a. Power off the instrument.

		b. Push the platform toward the back of the instrument. Holding the front edge of the tray, insert the tray into the instrument.

		4. Insert the cartridge rack into the instrument.

		WARNING!



		5. Insert the tip and tube rack into the instrument with row E in the front.



		Set the instrument date and time

		Set the date

		1. From the Main menu, press 2 on the keypad (see “Digital display” on page 39) to display the Setup screen, press 1 to display the Setup/System screen, then press 1 again to display the Setup/Sys/Date/Time screen.

		2. Press 1 to display the Date screen.

		3. Press to display the months starting with January or press to display the months starting with December. When the correct month is displayed, press Shift + to select the month and move the cursor to the SD field.

		4. Press to add 1 day to the currently displayed date or press to subtract 1 day from the currently displayed date until the correct date is displayed, then press Shift + to select the date and move the cursor to the SYYY field.

		5. Press to add 1 to the currently displayed year. Press to subtract 1 from the currently displayed year. The system lets you set the year between 2000 and 2040.

		6. Press to save the settings and display the Main menu.



		Set the time

		1. From the Main menu, press 2, 1, 1 to display the Date/Time screen. The instrument uses the 24-hour clock.

		2. Press 2 to display the Time screen.

		3. Press to add 1 to the currently displayed hour or press to subtract 1 from the currently displayed hour. When the correct hour is displayed, press Shift + to select the hour and move the cursor to the SM field.

		4. Press to add 1 to the currently displayed minute or press to subtract 1 from the currently displayed minute. When the correct minute is displayed, press Shift + to select the minute and move the cursor to the SS field.

		5. Press to add 1 to the currently displayed second or press to subtract 1 from the currently displayed second.

		6. Press to save the settings and display the Main menu.









		Chapter 2 Verify Operation of the AutoMate Express™ Instrument

		About instrument verification

		1. Axis test (page 24) – Confirms that the axis settings are correct.

		2. Temperature test (page 27) – Confirms that the heating block reaches the appropriate temperature.

		3. Installation test (page 29) – Confirms that the instrument operates correctly during a run.



		Before you begin

		1. Confirm that the power switch is in the OFF position.

		2. Open the card slot.

		3. Insert the protocol card in the slot with the arrow pointing toward the instrument and the label facing left.

		4. Push the card completely into the card slot, then close the card slot.

		5. Power on the instrument. When the card is fully inserted in the correct orientation, the digital display briefly shows information including the instrument version, then shows the Main menu.



		Axis test

		1. Confirm that the protocol card is inserted and that the instrument powered on as described in “Before you begin” on page 22.

		2. Open the instrument door (push up the door), then remove the tip and tube rack and the cartridge rack.

		3. Load 13 empty reagent cartridges into the cartridge rack by sliding each reagent cartridge along the groove in the direction of the arrow until the reagent cartridge clicks into place. Make sure that the notches in the cartridge align with the not...

		4. Insert the loaded cartridge rack into the instrument.

		WARNING!



		5. Using the plastics shipped with the instrument and with the AutoMate Express™ Install Kit, load the tip and tube rack in the following order:

		a. Row S (fourth row): Load 13 sample tubes.

		b. Row T2 (third row): Load 13 tips inserted into tip holders.

		c. Row T1 (second row): Load 13 tips inserted into tip holders.

		d. Row E (first row): Load 13 elution tubes, with the caps open and secured as shown in the photo.

		6. Insert the loaded tip and tube rack into the instrument with row E in the front.

		7. Confirm that you have inserted the cartridge rack and tip and tube rack correctly, then close the instrument door.

		8. In the Main menu, press 3 to display the Tests menu.

		9. In the Tests menu, press 1 to display the Axis test screen.

		10. Press Start to begin the test. The duration of the test is ~3 minutes.

		11. At the end of the test, note the following:

		12. Press ESC to return to the Tests menu.



		Temperature test

		1. Confirm that the protocol card is inserted and that the instrument powered on as described in “Before you begin” on page 22.

		2. From the Tests menu, press 2 to display the Temp test screen.

		3. Use to change the Set Temp to 60°C.

		4. Use your own clock or timer; make note of the start time.

		5. Press Start to run the test:

		6. Press ESC to return to the Tests menu, then press ESC again to return to the Main menu.



		Installation test

		Before you begin

		Perform the installation test

		1. Confirm that the protocol card is inserted and that the instrument is powered on as described in “Before you begin” on page 22.

		2. In the Main menu, press Start.

		3. Open the instrument door (push up the door), then remove the tip and tube rack and the cartridge rack.

		4. Mix the reagents and resuspend the magnetic particles in each cartridge:

		a. Hold the cartridge foil-side up on a vortexer set to maximum speed, then pulse (approximately 3 seconds) 2–3 times.

		b. Repeat step a with the cartridge foil side down, then repeat again with the cartridge on its side.

		c. Confirm that the magnetic particles are resuspended; if not, repeat steps a and b.

		5. Load 13 pre-filled cartridges into the cartridge rack by sliding each reagent cartridge along the groove in the direction of the arrow until the reagent cartridge clicks into place. Make sure that the notches in the cartridge align with the notche...

		6. Insert the loaded cartridge rack into the instrument.

		WARNING!



		7. Using the plastics provided in the AutoMate Express™ Install Kit, load the tip and tube rack as described below:

		a. Row S (fourth row): Load 13 sample tubes.

		b. Row T2 (third row): Load 13 tips inserted into tip holders.

		c. Row T1 (second row): Leave empty.

		d. Row E (first row): Load 13 elution tubes, with the caps open and secured as shown in the photo.

		8. Pipet 200 µL of water into each sample tube (row S, positions 1–13).

		9. Insert the loaded tip and tube rack into the instrument with row E in the front.

		10. Confirm that you have inserted the cartridge rack and tip and tube rack correctly, then close the instrument door.

		11. Press , press 2 to select the PF Express BTA option, then press Start.

		12. Observe the entire test run, and contact Life Technologies Technical Support if you observe processing problems such as:

		13. At the end of the run (the instrument beeps briefly and the digital display shows “Finished Protocol”):

		a. Press to return to the Main menu, then open the instrument door.

		b. Remove the tip and tube rack and the cartridge rack.

		14. Contact Life Technologies Technical Support if you observe:

		15. Close the instrument door, then power off the instrument.

		16. Properly dispose of the used reagent cartridges, tips, and tubes.







		Chapter 3 Operate the AutoMate Express™ Instrument

		Important information about order of operations

		Set up the AutoMate Express™ Instrument

		1. “Insert or change the protocol card and power on the instrument” on page 34.

		2. “Load and insert the cartridge rack” on page 35.

		3. “Load and insert the tip and tube rack” on page 38.

		Insert or change the protocol card and power on the instrument

		1. Confirm that the power switch is in the OFF position.

		2. Open the card slot.

		3. To remove an installed card, push the button located below the card slot (see the photo below), then pull the card out of the slot. Place the card in the plastic cover in the box. Store the card protected from light.

		4. Insert the appropriate protocol card in the slot with the arrow pointing toward the instrument and the label facing left.

		5. Push the card completely into the card slot, then close the card slot.

		6. Power on the instrument.

		7. Press Start.



		Load and insert the cartridge rack

		1. Open the instrument door (push up the door), then remove the tip and tube rack and the cartridge rack.

		2. Prepare the reagent cartridges as described in the user guide for the kit you are using.

		3. Load the reagent cartridges into the cartridge rack by sliding each reagent cartridge along the groove in the direction of the arrow until the reagent cartridge clicks into place. Make sure that the notches in the cartridge align with the notches ...

		4. Insert the loaded cartridge rack into the instrument.

		WARNING!





		Load and insert the tip and tube rack

		1. Load the tips and tubes into the tip and tube rack as described in the user guide for the kit you are using.

		2. Insert the loaded tip and tube rack into the instrument with row E in the front.





		Use the front panel

		Figure 1 AutoMate Express™ Instrument – front panel

		Digital display



		Run the AutoMate Express™ Instrument

		1. Set up the instrument as described in the user guide for the kit you are using.

		2. Confirm that you have loaded and inserted the cartridge rack and tip and tube rack correctly, then close the instrument door.

		3. Press , follow the on-screen prompts, then select the script for the kit you are using.

		4. Press Start.

		5. At the end of the run, the instrument beeps briefly. Follow the instructions in the user guide for the kit you are using to:



		Pause or cancel a run

		Pause a run

		1. Press Stop to pause the run.

		2. To resume the run after a pause, press Start.



		Cancel a run

		1. Press Stop to pause the run.

		2. Press Stop again.

		3. Press 1 to go to the Manual screen.

		4. Move the axes to the original positions and/or return the tip to the origin as follows:

		5. Press ESC to return to Main menu.







		Chapter 4 Test and Maintain the AutoMate Express™ Instrument

		Maintenance schedule

		Perform instrument tests

		When to perform

		Required materials

		Access the Tests menu

		1. Confirm that the protocol card is inserted into the card slot as described in “Insert or change the protocol card and power on the instrument” on page 34.

		2. Power on the instrument. The Main menu is displayed.

		3. Press 3 to display the Tests screen.

		4. Follow the instructions for the specific test that you want to perform:



		Axis test

		1. Press 1 from the Tests menu.

		2. Load 13 empty reagent cartridges (supplied with the instrument) into the cartridge rack. Insert the loaded rack into the instrument as described in “Load and insert the cartridge rack” on page 35.

		3. Load the instrument tip and tube rack with tips and tubes as described on “Axis test” on page 24. Make sure to load tips with tip holders in rows T1 and T2.

		4. Press Start to begin the test. The duration of the test is ~3 minutes.

		5. Press ESC to return to the Tests menu.



		Temperature test

		1. Press 2 from the Tests menu (see “Access the Tests menu” on page 45).

		2. Use to change the Set Temp to 60°C.

		3. Use your own clock or timer; make note of the start time.

		4. Press Start to run the test:

		5. Press ESC to return to the Tests menu. Press ESC again to return to the Main menu.



		Version test

		1. Press 3 from the Tests menu (see “Access the Tests menu” on page 45).

		2. Press ESC to return to the Main menu.



		Error test

		1. Press 4 from the Tests menu (see “Access the Tests menu” on page 45).

		2. Press ESC to return to the Main menu.





		Maintain the instrument

		Clean and decontaminate the instrument

		WARNING!

		Clean the piercing unit daily

		1. From the Main Menu, press 1 to display the Manual screen.

		2. Press 3 (Clean), then press 1 to lower the piercing unit.

		CAUTION!



		3. Wipe the tips with an alcohol wipe.

		4. Press ESC to return the piercing unit to the original position.



		Clean the instrument daily or as needed

		1. Clean the clear door panel with a wet laboratory wipe.

		2. Clean the cartridge rack, tip and tube rack, and magnets with mild detergent, then rinse with deionized water. Allow the parts to dry before use.

		3. Remove and clean the bottom tray:

		a. Power off the instrument, then push the tray platform toward the back of the instrument.

		b. Holding the front edge of the tray, remove the tray from the instrument.

		c. Clean the tray with mild detergent, then rinse with deionized water.

		d. Allow the tray to dry, then place the tray back properly in the bottom of the instrument before use.



		Decontaminate the instrument as needed

		WARNING!





		Maintain the D-rings

		1. Place some silicon grease on a gloved finger.

		2. Apply the silicon grease on the surface of the D-rings attached to the nozzles. Do not put grease into the nozzles. If you accidentally put grease into a nozzle, remove the grease using a laboratory wipe or a dust- free cloth.

		3. Wipe off any excess grease on the edges of the nozzles using a laboratory wipe or a dust-free cloth. Excess grease interferes with the operation of the instrument.



		Replace the D-rings

		Replace D-rings using D-ring tools

		1. Using the D-ring removal tool as shown below, press the D-ring from behind to create a loop in front. Grab the loop with pliers or a pipette tip, then stretch and remove the D-ring.

		2. Using the D-ring installation tool, slip a new D-ring into the nozzle groove. Keep the flat inner surface of the D-ring in contact with the installation tool so that the D-ring does not roll. Ensure that the D-ring is placed properly on the nozzle...



		Replace D-rings without using D-ring tools

		1. Using a small forceps or pliers, remove each D-ring from the nozzle by pulling out the D-ring and then sliding it from the nozzle.

		2. Place some silicon grease on a gloved finger.

		3. Apply the silicon grease to each nozzle.

		4. Slide a new D-ring on to each greased nozzle. Ensure the D-ring is placed properly on the nozzle to prevent leakage.

		5. Wipe off any excess grease on the edges of the nozzles using a laboratory wipe or a dust-free cloth. Excess grease interferes with the operation of the instrument.





		Replace the fuse

		WARNING!

		WARNING!

		1. Power off the instrument and remove the power cord from the rear of the instrument.

		2. Open the fuse compartment located on the rear of the instrument using a small flat-blade screwdriver to gently pry open the fuse compartment.

		3. Pull the fuse holder out of the compartment and inspect the fuse. If the fuse is burned or there is a break in the fuse element, replace the 3.15 A fuse with the identical type fuse.

		4. Place the fuse holder back into the compartment and snap the cover closed.







		Appendix A Troubleshooting

		Troubleshoot instrument operation

		1. Follow the procedure in “Instrument error codes” on page 58.

		2. Before starting a new run, make sure that the reagent cartridges, tips, and tubes are correctly loaded:

		3. If the instrument continues to stop during the run, contact Applied Biosystems Technical Support.



		Instrument error codes

		1. Make a note of the error code, including the line number. Common error codes are listed in Table 1.

		2. Press ESC to return to the Main menu.

		3. If there are tips attached to the nozzles, press 1 to select the Manual screen, then press 2 to return the tips to the original position (see step 4 on page 42 for details).

		4. Power OFF the instrument, remove the protocol card, wait 5 minutes, insert the protocol card, then power on the instrument.

		5. Run the axis test (see “Axis test” on page 46).

		6. If the axis test:

		Table 1 Error codes
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		Environmental symbols on instruments
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		WARNING!

		Moving and lifting the instrument

		CAUTION!



		Operating the instrument

		Cleaning or decontaminating the instrument

		CAUTION!





		Physical hazard safety

		Moving parts

		WARNING!
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		WARNING!
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Instrument # or Name  


Master Mix Formulation 


Reagent Reagent Volume (µL) Number of Samples Final Volume (µL) 


Formamide 8.5   


GS 600-LIZ 0.5   





		Instrument  or Name: 

		Plate Name s: 

		Spectral Calibration Date: 

		Number of Samples85: 

		Final Volume L85: 

		Number of Samples05: 

		Final Volume L05: 

		Text1: 

		Text2: 

		Text3: 

		Text4: 

		Text5: 






		CASE #:

		

		ANALYST:

		



		DATE:

		

		PAGE #:

		











		Instrument # or Name

		Questioned

		[bookmark: Check1]|_|

		PrepFiler Express

		|_|



		

		Known

		[bookmark: Check2]|_|

		PrepFiler  Express BTA

		|_|



		

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10

		11

		12

		13



		Sample

Name

		

		

		

		

		

		

		

		

		

		

		

		

		



		Standard

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|



		Differential

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|



		

		

		

		

		



		Instrument # or Name

		Questioned

		|_|

		PrepFiler Express

		|_|



		

		Known

		|_|

		PrepFiler  Express BTA

		|_|



		

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10

		11

		12

		13



		Sample

Name

		

		

		

		

		

		

		

		

		

		

		

		

		



		Standard

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|



		Differential

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|



		

		

		

		

		



		Instrument # or Name

		Questioned

		|_|

		PrepFiler Express

		|_|



		

		Known

		|_|

		PrepFiler  Express BTA

		|_|



		

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10

		11

		12

		13



		Sample

Name

		

		

		

		

		

		

		

		

		

		

		

		

		



		Standard

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|



		Differential

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|

		|_|





AUTOMATE EXPRESS EXTRACTION SETUP WORKSHEET

		PrepFiler Express Master Mix Formulation



		Reagent

		Reagent Volume (µL)

		Number of Samples

		Final Volume (µL)

(N + ~10%)



		PrepFiler Lysis Buffer

		500

		

		



		DTT, 1.0M

		5

		

		



		PrepFiler  Express BTA Master Mix Formulation



		PrepFiler Lysis Buffer

		230

		

		



		DTT, 1.0M

		3

		

		



		ProK

		7

		

		





    *If table below is not filled in, no Master Mix was prepared; samples were pipetted individually.
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		CASE #:

		

		ANALYST:

		



		DATE:

		

		PAGE #:

		















		DNA REAGENT LOT NUMBER WORKSHEET



		Reagent

		Lot #

		Expiration

		Reagent

		Lot #

		Expiration



		AUTOMATE EXTRACTION/PURIFICATION

		ORGANIC EXTRACTION/PURIFICATION



		E Cell Digest Buffer

		

		

		H2O

		

		



		Proteinase K

		

		

		SA Reagents

		

		



		DTT (1.0M)

		

		

		Extraction Reagents

		

		



		Prepfiler Express Kit

		

		

		PCI

		

		



		Prepfiler Express BTA Kit

		

		

		TE -4

		

		



		QUANTITATION

		ADDITIONAL NOTES



		Quantifiler 

Human

		

		

		



		Standards (Human)

		

		

		



		Quantifiler 

Human Male

		

		

		



		Standards

 (Human Male)

		

		

		



		AMPLIFICATION & GENETIC ANALYSIS SETUP

		



		Identifiler Plus Kit

		

		

		



		YFiler Kit

		

		

		



		GENETIC ANALYSIS

		



		HiDi Formamide

		

		

		



		GS-600 (LIZ)

		

		

		



		Anode Buffer

		

		

		



		Cathode Buffer

		

		

		



		3500 POP-4
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		CASE #:

		

		ANALYST:

		



		DATE:

		

		PAGE #:

		









		NORMALIZATION WORKSHEET



		Sample

		Amplification Target (ng)

		Quantifiler Result (ng/µL)

		Per 10 µL volume

		Multiply

		Total Volume (µL)



		

		

		

		Sample

		TE–4

		

		Sample

		TE–4



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		





Additional Notes:
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		CASE #:

		

		ANALYST:

		



		DATE:

		

		PAGE #:

		











		ORGANIC DNA EXTRACTION WORKSHEET



		Sample Name

		Extraction Method

		Date / Time

		~Volume of             Extract  (L)



		Question

		Known

		Standard

		Differential

		Setup

		Extraction

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		





Additional Notes:
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		CASE #:

		

		ANALYST:

		



		DATE:

		

		PAGE #:

		







IDENTIFILER PLUS/Y-FILER PCR SETUP WORKSHEET



		Identifiler Plus Master Mix

		Reagent Volume (µL)

		Number of 

Reactions

		Final Volume (µL)

		Y-Filer Reaction Master Mix

		Reagent Volume (µL)

		Number of 

Reactions

		Final Volume (µL)



		Master Mix

		10

		

		

		Reaction Mix

		9.2

		

		



		Primer Set

		5.0

		

		

		Primer Set

		5.0

		

		



		

		

		

		

		Taq 

		0.8

		

		







		PCR Setup Time

		Questioned

		



		

		Known

		



		Thermal Cycler Asset:

		Lid:  

		Base: 







		Sample Name

		TE-4 

 (L)

		Sample 

(µL)



		Questioned

		Known

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		





Additional Notes: 
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		CASE #:

		

		ANALYST:

		



		DATE:
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QUANTIFILER REAL-TIME PCR SETUP WORKSHEET



		Human

		



		Male

		







		7500 Real-Time PCR Instrument

		



		SDS Data Analysis File Name

		







Quantifiler Master Mix Preparation:



		

Quantifiler Master Mix



		Reagent Volume 

per Sample (L)

		Number of Reactions  

		Final Volume (L)

		Final Volume per Tube (L)



		Primer Mix

		10.5

		

		

		



		PCR Reaction Mix

		12.5

		

		

		







Reaction Plate Setup of Samples:	



23 L Quantifiler master mix + 2 L sample/standard per well



7500 Real-Time PCR Well Positions:



    1           2           3           4           5            6            7           8           9          10          11         12

		A

		

		

		

		

		

		

		

		

		

		

		

		



		B

		

		

		

		

		

		

		

		

		

		

		

		



		C

		

		

		

		

		

		

		

		

		

		

		

		



		D

		

		

		

		

		

		

		

		

		

		

		

		



		E

		

		

		

		

		

		

		

		

		

		

		

		



		F

		

		

		

		

		

		

		

		

		

		

		

		



		G

		

		

		

		

		

		

		

		

		

		

		

		



		H

		

		

		

		

		

		

		

		

		

		

		

		







		Is the R2 value acceptable (>0.98)?

		YES

		



		

		NO
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OKLAHOMA STATE BUREAU OF INVESTIGATION 
CRIMINALISTICS SERVICES DIVISION  


FORENSIC BIOLOGY DISCIPLINE  


Organization and Management Structure 


QM_OrgChart 
Revision #5 


* State CODIS Administrator and Casework CODIS Administrator 
† Forensic Chemist trained as a serologist 
S = Serology Trained 
D = DNA Trained 
C = CODIS Trained 
No designation = not currently qualified 


Andrea Swiech 
CSD Laboratory Director 


Erin Henry 
CSD Quality Manager 


Criminalist Administrator 
Criminalist V 


J. Janice Joslin 
Forensic Biology Discipline 


Technical Manager 
Criminalist IV (S,D) 


Jim Stokes  
Criminalist Administrator  


Criminalist V 


Sara Ferrero 
FSC-SFBU 


Forensic Biology Supervisor 
Criminalist IV (S,D) 


Wendy Duke 
Criminalist III (S,D,C) 


Andrew Moreland 
Criminalist III (S,D) 


VACANT 
Criminalist I 


Ryan Porter 
FSC-FBU 


Forensic Biology Supervisor 
Criminalist IV (S,D) 


Grace Helms  
Criminalist III (S,D) 


Antje Stambaugh 
Criminalist III (S,D) 


Todd Lindsey 
Criminalist III (S,D) 


Tony Birchfield 
Criminalist III (S,D) 


Bill Christensen 
Criminalist III (S,D) 


Barbara Wells 
Criminalist III (S,D) 


Misty Birchfield 
Criminalist III (S,D) 


Beth Deen  
Criminalist III(S,D) 


Allison Taylor 
Technician 


Krysta Snyder 
Technician 


Joe Orcutt 
NERL- 


Forensic Biology Supervisor 
Criminalist IV (D) 


Kelly Taulbee† 
Criminalist III (S) 


JD Lindstrom 
Criminalist III (S,D) 


VACANT 
Criminalist I 


Lesley Katzilierakis 
FSC- 


CODIS Supervisor 
Criminalist IV (C) 


Karen Oyerly 
Criminalist III (C)* 


Rhonda Williams 
Criminalist III  (C) 


VACANT
Technician 


Kevin Kramer 
Criminalist Administrator 


Criminalist V 
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(405) 848-6724 
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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 
 


 





		Memorandum

		Deputy Director
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Preface


How to Use This Guide


Purpose of This
Guide


The GeneMapper® ID-X Software Version 1.0.1/1.1 Reference 
Guide:


• Provides reference information on sizing and genotyping.


• Describes the GeneMapper® ID-X Software quality value 
system and peak quality values (PQVs).


Audience This guide is intended for GeneMapper ID-X Software users who 
review and evaluate sizing and genotyping data.


Assumptions This guide assumes that you are familiar with analyzing data using 
the GeneMapper® ID-X Software.


Text Conventions This guide uses the following conventions: 


• Bold 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 analyzing, always prepare fresh matrix.


• A right arrow bracket ( ) 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.
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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.


Examples of the user attention words appear below:


Note: The size of the column affects the run time.


Note: The Calibrate function is also available in the Control 
Console.


IMPORTANT! To verify your client connection to the database, you 
need a valid Oracle user ID and password.


IMPORTANT! You must create a separate Sample Entry Spreadsheet 
for each 96-well plate.
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How to Obtain More Information


Related
Documentation


For more details, refer to the GeneMapper® ID-X Software v1.1 Help 
– Start the GeneMapper ID-X Software and press F1 or select 
Help Contents and Index. To access context-sensitive help in 
the software application, click  or Help, located on selected 
windows and dialog boxes.


The following related documents are and/or available as portable 
document format (.pdf) files on the documentation CD shipped with 
the software:


• GeneMapper® ID-X Software Version 1.0/1.1 Installation Guide 
– Describes how to install the software.


• GeneMapper® ID-X Software Version 1.0 Administrator's Guide


• GeneMapper® ID-X Software Version 1.0 Getting Started Guide 


• GeneMapper® ID-X Software Version 1.1 Getting Started 
Guide – Information on the Mixture Analysis tool


• GeneMapper® ID-X Software Version 1.1 Quick Reference 
Guide – Information on the Mixture Analysis tool


• GeneMapper® ID-X Software Version 1.0.1/1.1 Quick Reference 
Guide 


• GeneMapper® ID-X Software Version 1.0.1/1.1 Reference 
Guide 


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



mailto:techpubs@appliedbiosystems.com
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How to Obtain Support
For HID support, you can send an e-mail to 
HIDTechSupport@appliedbiosystems.com or call 888-821-4443, 
option 1. 


For HID support outside North America, contact your local support 
office.


For the latest services and support information for all locations, go to 
http://www.appliedbiosystems.com, then click Support. At the 
Support page, 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.



mailto:HIDTechSupport@appliedbiosystems.com

mailto:HIDTechSupport@appliedbiosystems.com

mailto:HIDTechSupport@appliedbiosystems.com

http://www.appliedbiosystems.com

http://www.appliedbiosystems.com
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Peak Detection, Sizing, Allelic
Ladder, and Sample Analysis


Algorithms
This chapter covers:


■ Allelic Ladder Requirements. . . . . . . . . . . . . . . . . . . . . . . . .2


■ Overview of the Peak Detection, Sizing, and Genotyping 
Process. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4


■ Peak Detection. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4


■ Sizing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .16


■ Allelic Ladder Genotyping . . . . . . . . . . . . . . . . . . . . . . . . .26


■ Sample Genotyping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .34
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Allelic Ladder Requirements
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Allelic Ladder Requirements


Allelic Ladder Run
Requirements


To accurately genotype samples, you must use an Allelic Ladder 
sample that has been run with the samples. For samples that are run 
on an: 


• ABI PRISM® 310 Genetic Analyzer – Run at least one allelic 
ladder for every 10 sample injections. 


• ABI PRISM® 3100 or Applied Biosystems 3130 series Genetic 
Analyzers – Run at least one allelic ladder for every set of 16 
samples. 


– 3130xl or 3100 Genetic Analyzers – One ladder per injection 
(one injection = 16 samples)


– 3130 or 3100-Avant™ Genetic Analyzers – One ladder for 
every four injections (one injection = 4 samples)


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 validation 
studies, verify the required allelic ladder injection frequency to 
ensure accurate genotyping of all samples in your laboratory 
environment.


It is critical to genotype using an allelic ladder that is run under the 
same conditions as the samples because:


• Size values that are obtained for the same sample can differ 
between instrument platforms because of different polymer 
matrices and electrophoretic conditions. 


• Slight procedural and reagent variations between single and 
multiple capillaries result in greater size variation than that 
found between samples injected in the same capillary in a single 
run.
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Allelic Ladder
Analysis


Requirements


• To accurately genotype samples, the GeneMapper® ID-X 
Software requires at least one allelic ladder sample per run 
folder. 


IMPORTANT! If a run folder contains multiple allelic ladder 
samples, the GeneMapper ID-X Software calculates bin offsets 
using an average of all ladders that use the same panel within a 
run folder (for more information, see “Bin Offsetting” on 
page 27).


• Allelic ladder samples must be identified as “Allelic Ladder” in 
the Sample Type column in a project. 


• Analyze the allelic ladder sample(s) using the same analysis 
method and parameters used for samples.
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Overview of the Peak Detection, Sizing, and 
Genotyping Process


Peak Detection
Parameters in the Analysis Method Peak Detector tab determine how 
the raw data arebaselined and smoothed, and how peaks are detected.


Peak Detection*:
• Baseline Window Size
• Smoothing
• Polynomial Degree and 


Peak Window Size
• Slope Threshold Peak 


Start and End


Sizing*:
• Size matching
• Size-calling curve 


generation
• Size calling
• Sizing quality 


assessment


Sample Genotyping:
• Allele calling and 


filtering
• Genotype and sample 


quality assessment


Allelic Ladder Genotyping:
• Allele matching
• Allelic ladder quality 


assessment
• Bin offsetting


*Sample peak detection and sizing is performed after allelic ladder genotyping.


Peak Detection:
• Baseline Window 


Size
• Smoothing
• Polynomial 


Degree and Peak 
Window Size


• Slope Threshold 
Peak Start and 
Peak End
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This section describes how these parameters work. For more 
information on these parameters, see the GeneMapper® ID-X 
Software Help.


IMPORTANT! This section provides examples of the effect of 
changing certain peak detection parameters. However, Applied 
Biosystems recommends using the default settings provided in the 
software unless otherwise noted in the user guide for a specific 
chemistry kit. If you change the default settings, you may require 
additional software verification.


Examining Peak
Definitions


To examine how GeneMapper® ID-X Software has defined a peak, 
select Plot Peak Positions in the Samples plot window. The peak 
positions (start, apex, end) are tick-marked in the electropherogram.
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Baseline Window Size
The Baseline Window size parameter controls baselining for a group 
of peaks.


The software determines a reference baseline value for each data 
point. In general, the software sets the reference baseline to be the 
lowest value that it detects in a specified window size (in data points) 
centered on each data point. 


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.


Guideline for
Using This
Parameter


The default setting of 51 is optimal for analysis of AmpFlSTR® kit 
data.


Choose a value that encompasses the width in data points of the 
peaks being detected while preserving a qualitatively smooth 
baseline.


The trade-off for a smoother baseline that touches all peaks is a 
reduction in peak height.


Effects of Varying
Baseline Window


Size


Figure 1 on page 7 shows a sample with different reference baselines 
(zero in the analyzed electropherogram) that result from different 
baseline window size settings:


• The red trace shows a baseline derived from an extreme baseline 
window size value of 2801. At this setting, the reference baseline 
does not touch all peaks and elevates peak heights. 


• The blue trace shows a baseline derived from the default value of 
51 data points.


Peak Detection:
• Baseline 


Window Size
• Smoothing
• Polynomial 


Degree and Peak 
Window Size


• Slope Threshold 
Peak Start and 
Peak End
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• The black trace shows a baseline that is derived from an extreme 
baseline window size value of 5 data points. At this setting, the 
reference baseline tracks the peaks, significantly reducing peak 
height.


Figure 1 Baseline Window example
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Smoothing
This parameter smooths the outline of peaks, and reduces the number 
of false peaks that are detected.


Smoothing is performed before peak detection and can be set to:


Figure 2 shows the effect of smoothing settings on a peak.


Figure 2 Smoothing example


Peak Detection:
• Baseline Window 


Size
• Smoothing
• Polynomial 


Degree and Peak 
Window Size


• Slope Threshold 
Peak Start and 
Peak End


Option Description


None Applies no smoothing. Select for slower runs with very 
broad peaks, or to avoid the detection of sharp edges.


Light Provides the best results for typical data. Light smoothing 
slightly reduces peak height.


Heavy Select for data with very sharp, narrow peaks of interest. 
Heavy smoothing can significantly reduce peak height.


No smoothing (black)


Light smoothing (green)


Heavy smoothing (red)
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Polynomial Degree and Peak Window Size
Polynomial Degree and Peak Window Size settings affect the peak 
detection sensitivity. You can adjust these parameters to detect a 
single base pair difference while minimizing the detection of 
shoulder effects and/or noise. 


The peak window size functions with the polynomial degree to set 
the sensitivity of peak detection. 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, the peak 
detector captures more of the peak structure in the electropherogram.


The peak window size sets the width (in data points) of the window 
to which the polynomial curve is fitted to data:


• Higher peak window size values smooth out the polynomial 
curve, which limits the structure being detected. 


• Smaller window size values capture more of the peak structure.


How to Use the Peak Detection Parameters


Use the table below to adjust the sensitivity of detection. 


Effects of Varying
the Polynomial


Degree


Figure 3 on page 10 shows peaks detected with a window size of 15 
data points and a polynomial curve of degree 2 (green), 3 (red), and 4 
(black). The diamonds represent a detected peak using the respective 
polynomial curves. 


Note that the smaller trailing peak is not detected using a degree of 2 
(green). As the peak detection window is applied to each data point 
across the displayed region, a polynomial curve of degree 2 could not 
be fitted to the underlying data to detect its structure.


Peak Detection:
• Baseline Window 


Size
• Smoothing
• Polynomial 


Degree and 
Peak Window 
Size


• Slope Threshold 
Peak Start and 
Peak End


Function Polynomial Degree 
Value


Window Size 
Value


Increase sensitivity Higher Lower


Decrease sensitivity Lower Higher
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Figure 3 Electropherogram showing peaks detected with three 
different polynomial degrees


Effects of
Increasing the


Window Size
Value


In Figure 4 on page 11 both polynomial curves have a degree of 3 
and the window size value was increased from 15 (red) to 31(black) 
data points. 


As the cubic polynomial is stretched to fit the data in the larger 
window size, the polynomial curve becomes smoother. Note that the 
structure of the smaller trailing peak is no longer detected as a 
distinct peak from the adjacent larger peak to the right.


Polynomial curve of degree 4
(black)


Polynomial curve of degree 3
(red)


Polynomial curve of degree 2
(green)
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Figure 4 Electropherogram showing the same peaks as in 
Figure 3 after increasing the window size value but keeping the 
polynomial degree the same


Optimizing Peak Detection Sensitivity – Example 1: 
Reducing Peak Window Size


Figure 5 on page 12 shows the initial electropherogram with two 
resolved alleles of known fragment lengths (they differ by one 
nucleotide) that are detected as a single peak. The analysis was 
performed using a polynomial degree of 3 and a peak window size of 
19 data points.


Window size value of 15 (red)


Window size value of 31 (black)


Peak Detection:
• Baseline Window 


Size
• Smoothing
• Polynomial 


Degree and 
Peak Window 
Size


• Slope Threshold 
Peak Start and 
Peak End
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Figure 5 Electropherogram showing two resolved alleles 
detected as a single peak


Effects of
Reducing


Figure 6 shows that both alleles are detected after reanalyzing with 
the polynomial degree set to 3 and the window size value decreased 
to 15 (from 19) data points.


Figure 6 Electropherogram showing the alleles detected as two 
peaks after decreasing the window size value
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Optimizing Peak Detection Sensitivity – Example 2: 
Extreme Settings


Figure 7 shows the result of an analysis using a peak window size 
value set to 10 and a polynomial degree set to 9. These extreme 
settings for peak detection caused several peaks to be split and 
detected as two separate peaks.


Figure 7 Electropherogram showing the result of an analysis 
using extreme setting for peak detection


Slope Thresholds for Peak Start/End Parameters
The Slope Threshold for Peak Start and Slope Threshold for Peak 
End parameters adjust the start and end points of a peak. 


The values assigned to these parameters can be used to better 
position the start and end points of an asymmetrical peak, or a poorly 
resolved shouldering peak to more accurately reflect the peak 
position and area. 


In general, from left to right, the slope of a peak increases from the 
baseline up to the apex. From the apex down to the baseline, the 
slope decreases negatively until it returns to zero at the baseline 
(Figure 8 on page 14).


Peak Detection:
• Baseline Window 


Size
• Smoothing
• Polynomial 


Degree and 
Peak Window 
Size


• Slope Threshold 
Peak Start and 
Peak End


Peak Detection:
• Baseline Window 


Size
• Smoothing
• Polynomial 


Degree and Peak 
Window Size


• Slope Threshold 
Peak Start and 
Peak End
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Figure 8 Peak slope


If either of the slope values you enter exceeds the slope of the peak 
being detected, the software overrides your value and reverts to zero. 


Guidelines for
Using These
Parameters


• For typical or symmetrical peaks, use a value of zero. 


• For asymmetrical peaks, select values other than zero to better 
reflect the beginning and end points.


• A value of zero does not affect the sizing accuracy or precision 
of an asymmetrical peak.


Using These
Parameters


Note: The size of a detected peak is the calculated apex between the 
start and end points of a peak. Peak size does not change based on 
start and end settings.


Baseline


Apex


0 0


Increasingly
positive slope


(+)


Increasingly
negative slope


(–)


To move the… Then… Example


Start point of a 
peak closer to its 
apex


Change the Slope Threshold for Peak 
Start value from zero to a positive 
number.


End point of a peak 
closer to its apex


Change the Slope Threshold for Peak 
End value to a more negative 
number.
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Slope Threshold Example – Asymmetrical Peak
Initial Electropherogram


Figure 9 shows the initial electropherogram analyzed with value of 
0 for Peak Start and Peak End. Note the asymmetrical peak with a 
noticeable tail on the right side.


Figure 9 Electropherogram showing an asymmetrical peak


Adjusting Slope
Threshold for


Peak End


After reanalysis with a value of –35.0 for the Slope Threshold for 
Peak End, the end point that defines the peak moves closer to its 
apex, thereby removing the tail (Figure 10). Note that the only 
change to tabular data is the area (peak size and height are 
unchanged).


.


Figure 10 Electropherogram showing the effect of changing the 
slope threshold for peak end


Peak Detection:
• Baseline Window
• Smoothing
• Polynomial 


Degree and Peak 
Window Size


• Slope Threshold 
Peak Start and 
Peak End
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Sizing
During sizing, the software:


• Performs size matching of the internal size standard in all 
samples against the size standard definition selected in the 
software.


• Generates a size-calling curve.


• Sizes DNA sample peaks.


• Assesses the sizing quality.


Size Matching
During size matching, the software matches the size standard 
fragments from the electropherogram to the list of fragment sizes in 
the size standard definition specified in the software. 


Size matching uses ratio matching, based on relative height and 
distance of neighboring peaks. It then derives quality values 
statistically by examining the similarity between the theoretical 
(from the size standard definition) and actual (observed) fragment 
patterns.


The software ignores anomalous peaks that do not match the 
expected patterns. The software constructs a best-fit curve using the 
data points of each size standard fragment detected. A comparison 
between the sizes calculated from the best-fit curve and the matched 
peaks from the size standard definition file using the array of 
numbers is performed. Size-matching (and subsequent size calling) 
fails if significant differences in peak patterns are found, if no match 
can be made based on the expected patterns, or if all peaks are not 
found.


Because the software uses ratio-matching (looks for the expected 
number of alleles and expected peak patterns instead of specific data 
points), it is not necessary to define new size-standard definitions 
due to migration shifts.


Figure 11 on page 17 illustrates the size matching and size-calling 
curve generation algorithm.


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment
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Figure 11 Size matching and size-calling curve generation
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Determines the expected peak spacing and height ratios 
Uses the list of sizes from the Size Standard definition file. 


Note: The values that are used are for example only and do not indicate typical size-standard values.


Evaluates peaks in the size standard data
Ignores peaks that do not meet expected pattern (dotted peak).


Plots the Size-calling curve
Uses peaks that meet expected pattern
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Size-Calling Curve Generation and Size Calling
To generate the size-calling curve, the software plots the actual data 
points of the size standard against the expected size of each size 
standard peak. The size-calling method determines how the 
size-calling curve is generated and used to size each sample.


During size matching and size calling:


• Two size-calling curves are generated for each sample:


– Black: A best-fit second order curve, regardless of the 
size-calling method that is selected.


– Red: A curve based on the size-calling method that is 
selected in the analysis method.


• The data points of non-size-standard peaks are plotted against 
the size-calling curve


• Peaks are sized according to the size-calling method that is 
selected in the analysis method


Size-calling methods are:


• Local Southern 


• Global Southern 


• Least Squares (2nd Order or 3rd Order)


• Cubic Spline Interpolation 


Sizing:
• Size matching
• Size-calling 


curve 
generation


• Size calling
• Sizing quality 
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Size Calling – Local Southern Method
The Local Southern method (Figure 12) determines the sizes of 
fragments by using the reciprocal relationship between fragment 
length and mobility, as described by E. M. Southern (1979). 


Figure 12 Local Southern method


IMPORTANT! Do not use the Local Southern size-calling method for 
AmpFlSTR® MiniFiler™ PCR Amplification Kit data. The Local 
Southern method requires two data points below the smallest 
fragment for accurate sizing. Because of the small size of amplicons 
generated using the MiniFiler™ kit, the GeneScan™500 LIZ® Size 
Standard 50 bp peak may be hidden by the primer peak, and allele 5 
in the D16S539 marker can size at <75 bp. Use the 3rd Order Least 
Squares size-calling method described on page 22.


Local Southern
Method Equation


The equation attempts to describe the reciprocal relationship 
between the mobility, m, and the length, L0, of the standard 
fragments.


L = [c/(m – m0)] + L0


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment
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How The Local
Southern Method


Works


This method, which is similar to the Cubic Spline method (page 24), 
uses the four fragments closest in size to the unknown fragment to 
determine a best-fit line value. Only the region of the size standard 
near the fragment of unknown length is analyzed. 


Note: Size estimates may be inaccurate if any of the standard 
fragments run anomalously.


In the Local Southern method (Figure 13):


1. The fitting constants of the curve are calculated for each group 
of three neighboring points on the standard. 


2. A curve is then created using three standard points (two points 
below and one point above the fragment), then a fragment size 
is determined.


3. Another curve is created using an additional set of three points 
(one point below and two points above the fragment), to assign 
another value.


4. The two curves are averaged to determine the unknown 
fragment length.


Figure 13 Local Southern method


To size call fragments between b and c:
• Fit curve through a, b, and c
• Fit curve through b, c, and d
• Average curves between b and c
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Size Calling – Global Southern Method
The Global Southern method (Figure 14) is similar to the Least 
Squares method (page 22) in that it compensates for standard 
fragments that may run anomalously. The method creates a best-fit 
line through all the available points, and then uses values on that line 
to calculate the fragment values.


Figure 14 Global Southern method


Global Southern
Method


Equations


How the Global
Southern Method


Works


All points in the standard are weighted equally, and the curve is not 
constrained to go through any specific point. The software can 
analyze a large range of fragment sizes with this method. For best 
results, use a standard that brackets all the fragments of interest.


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment


Equation Description


Attempts to describe the reciprocal 
relationship between the mobility, m, 
and the length, L0, of the standard 
fragments.


The fitting constants L0, m0, and c 
are calculated by a least-squares fit 
to minimize the left side quantity.


L c m m0–( )⁄[ ] L0+=


i Li c mi m0–( ) L0+( )⁄[ ]–{ }2∑
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Size Calling – Least Squares Method
Both Least Squares methods (2nd-Order and 3rd-Order) use 
regression analysis to build a best-fit size-calling curve. This curve:


• Produces the minimum additive distance from the curve to the 
plotted data points.


• Compensates for any fragments that may run anomalously. 


Consequently, this method typically results in the least amount of 
deviation for all the fragments, including the size standards and the 
samples.


Depending on whether you choose the 2nd- or 3rd-Order Least 
Squares Method in the Analysis Parameters dialog box, the resulting 
size curve is either a quadratic or a cubic function. The software uses 
the known standard fragments and the associated data points to 
produce a sizing curve based on Multiple Linear Regression.


Using 3rd Order
for MiniFiler™ Kit


Data


A 3rd-order curve (which uses a higher polynomial degree and 
captures more of the peak structure) provides the most flexibility 
when generating best-fit curves for sizing samples with anomalously 
migrating fragments.


Examples Figure 15 on page 23 and Figure 16 on page 24 show that in nearly 
all instances the mobility of an individual DNA fragment is 
coincident with the best curve fit of the entire data set. Stated 
differently, the mobility of most DNA fragments is strictly length 
dependent. This method automatically compensates for fragments 
that run anomalously.


To generate the Least Squares curve, the software:


• Plots the known fragment sizes (bp) versus data points.


• Generates a best-fit curve using regression analysis.


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment
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• Applies the following calculation to determine the size in data 
points of the unknown fragments:


Y = Ax3 + Bx2 +Cx + D


where:


Y = size (bp)


x = datapoint


A = First order coefficient


B = Second order coefficient


C = Third order coefficient


D = Zeroth Coefficient or constant


Figure 15 2nd-Order Least Squares size-calling curve 
(quadratic)
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Figure 16 3rd-Order Least Squares size-calling curve (cubic)


Size Calling – Cubic Spline Interpolation Method
The Cubic Spline method (Figure 17), which is similar to the Local 
Southern method (page 19), forces the sizing curve through all the 
known points of the selected size standard. Although this 
enforcement produces exact results for the values of the standards 
themselves, it does not compensate for standard fragments that may 
run anomalously.


Figure 17 Cubic Spline Interpolation method


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment
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Possible Local
Sizing Inaccuracy


Mobility of any DNA fragment can be affected by its sequence, and 
by secondary and tertiary structure formation. If any internal size 
standard fragment has anomalous mobility, the Cubic Spline method 
may exhibit local sizing inaccuracy. 


For example, assume that a standard fragment is close in molecular 
length to an unknown sample fragment. Assume further that the 
standard fragment runs anomalously. The Cubic Spline method 
assigns the official value to this standard fragment, even though it 
may be slightly incorrect. The size of the unknown fragment is then 
likely to be calculated incorrectly as well. 


Note: This method does not determine the degree of sizing accuracy 
error.


Sizing Quality Assessment
The last step in sizing is the sizing quality assessment. Sizing quality 
is discussed in “Sizing Quality Assessment” on page 43.


The software does not genotype samples with  sizing quality.


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment
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Allelic Ladder Genotyping
After sizing quality is determined, the following occur:


• Allele matching


• Allelic ladder quality assessment


• Bin offsetting


Allele Matching
During allele matching, the software assigns allele labels to allelic 
ladder peaks by matching peaks with the bins that are specified in the 
panel. The matching algorithm uses ratio-matching, based on relative 
distance and height of neighboring peaks. 


Figure 18 is an example of the blue dye plot in the AmpFlSTR® 
Identifiler® PCR Amplification Kit allelic ladder. 


Figure 18 Identifiler® kit allelic ladder blue dye


Allelic ladder 
genotyping:
• Allele matching
• Allelic ladder 


quality 
assessment


• Bin offsetting


Allelic ladder 
genotyping:
• Allele matching
• Allelic ladder 


quality 
assessment


• Bin offsetting


Markers specified in panel with color-coded headers that reflect Genotype Quality (GQ result)


Expected bins specified in panel (gray or pink indicators under each marker)


Peaks detected for each marker in the allelic ladder with allele assignments based on 
expected peak patterns
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Allelic Ladder Quality Assessment
After allele matching, allelic ladders are evaluated to determine 
whether they are used to create bin offsets, described on page 27. 


Allelic ladder quality assessment is discussed in “Allelic Ladder 
Quality Assessment” on page 45.


Bin Offsetting
Bin offsetting evaluates the alleles found in allelic ladder samples 
and adjusts bins before allele-calling. Marker ranges are also 
adjusted based on the bin offsets.


AmpFlSTR® Allelic Ladder and Bin Sets 


The allelic ladder for each AmpFlSTR® kit contains the most 
common alleles for each locus and is used to generate the reference 
sizes in the bin sets provided with the software.


Reference sizes consider:


• The actual size (bp) of DNA fragments.


• 3´ A nucleotide addition.


• Mobility shifts related to the non-nucleotide linkers in the 
allelic ladder. Non-nucleotide linkers enable reproducible 
positioning of the alleles to facilitate inter-locus spacing. 
(Grossman et al., 1994 and Baron et al., 1996)


Allelic ladder 
genotyping:
• Allele matching
• Allelic ladder 


quality 
assessment


• Bin offsetting


Allelic ladder 
genotyping:
• Allele matching
• Allelic ladder 


quality 
assessment


• Bin offsetting
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Physical and Virtual Bins


The bin set provides reference allele sizes for:


• Alleles physically present in the allelic ladder (physical bins). 


• Alleles that are not present in the allelic ladder (virtual bins), 
but have either been reported in STRbase 
(www.cstl.nist.gov/div831/strbase) or discovered during 
developmental validation of a particular chemistry at Applied 
Biosystems, and can be genotyped by reference to the alleles 
present in the ladder. 


Figure 19 illustrates a bin set with eight physical bins and six virtual 
bins.


Figure 19 Bin set with physical and virtual bins


Note: The GeneMapper® ID-X Software allows you to display 
virtual bins in pink. For information, see the GeneMapper® ID-X 
Software Help. 
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Physical bins at allelic ladder peak locations


Peaks that fall within virtual bins are 
not present in the allelic ladder
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How the Software
Calculates and


Applies Bin
Offsets


When analyzing allelic ladder samples, the GeneMapper® ID-X 
Software offsets the reference sizes defined in the bin set relative to 
the actual sizes obtained for the alleles in the allelic ladder.


To determine offsets, the software:


1. Performs an allelic ladder quality assessment (described on 
page 45).


2. Uses  CGQ allelic ladders with  SQ only.


CGQ is described on page 54. SQ is described on page 43.


3. Identifies the size of a physical allele in the allelic ladder. 
Virtual alleles are not used to calculate offsets.


If more than one allelic ladder sample is present in the run 
folder, determines the offset for each allele in each of the allelic 
ladder samples, then averages the offsets for the allele.


4. Offsets the corresponding bins for the physical alleles by the 
difference between the observed size for the allele in the run 
data and the reference size for the allele. 


5. Offsets the virtual bins. To offset the virtual bins, the software 
uses the offset from the closest physical bin or virtual bin to the 
left of the bin in question. If the first bin is a virtual bin, the 
software uses the offset from the first physical bin (counting 
from left to right). 
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6. Offsets the:


• Marker Range Min Size value by the calculated bin offset 
of the first physical bin of the allelic ladder in the marker. 


• Marker Range Max Size value by the calculated bin offset 
of the last physical bin of the allelic ladder in the marker. 


For more information, see “Displaying Offset Marker Margins” 
on page 33.


IMPORTANT! The software displays the reference marker 
range in two places: in the Samples plot status bar when you 
click the marker header above the plot and in the Panel 
Manager. To display the offset marker ranges, examine the value 
that is displayed in the Samples plot status bar when you click 
the red marker indicators on the x-axis of the Samples plot.


7. Repeats the process for each physical allele in all samples with a 
Sample Type of Allelic Ladder.


Example: One
Allelic Ladder Is


Present In a Run
Folder


A reference size in the bin set for an allele is 122 bp. The observed 
size is 119.56 bp. The offset value is calculated as 
119.56 – 122 = –2.44. The bin for this allele is shifted down 2.44 
base pairs to 119.56 (± 0.5 bp). 


Figure 20 on page 31 shows the reference size (bin) for allele 14 in 
the D3S1358 marker before analysis.
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Figure 20 Bin assignment before offsetting


Figure 21 on page 32 shows that after analysis of the allelic ladder 
sample, the bin is offset based on the observed size of the allele in 
the allelic ladder. 


Reference allele size (position of the bin) 122 ± 0.5 bp
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Figure 21 Bin assignment after offsetting


Example: More
Than One Allelic


Ladder Sample Is
Present In a Run


Folder


A reference size in the bin set for an allele is 122 bp. The observed 
size is 119.56 bp for one allelic ladder sample and 119.50 bp for 
another allelic ladder sample. The offset for the each allelic ladder 
sample is calculated (119.56 – 122 = –2.44) and 
(119.50 – 122 = −2.50). The software averages the two offsets 
[(–2.44 + –2.50)/2 = –2.47]. The bin for this allele is shifted down 
2.47 base pairs to 119.53 (± 0.5 bp). 


Example: How
Offsets Are


Applied To Virtual
Alleles


Virtual allele 11 in Figure 21 above uses the same offset value as 
allele 12. The sizes between these two alleles differ by 4 bp. 
Specifying a size for allele 11 that is 4 bp shorter than allele 12 is a 
reasonable estimate because alleles 11 and 12 differ by a single 
repeat unit (4 bp).


Offset bin 119 ± 0.5 bp
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Displaying Offset
Marker Margins


When bins are offset, marker margins are also offset. To display the 
shifted marker margins, click the red marker indicators in the 
Samples plot (Figure 22).


Figure 22 Displaying offset marker margins


Note: Reference marker margins that are defined in the panel are 
displayed when you click the marker header in the Samples plot and 
in the Panel Manager (Figure 23).


Figure 23 Original marker margins are displayed when you click 
the marker header in the Samples plot and in the Panel Manager


Click the red tick mark at 
marker start to display 
the offset marker start in 
the status bar


Original marker margins 
(not shifted)
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Sample Genotyping
After allelic ladders are detected and sized, sizing quality is 
determined, then allelic ladders are genotyped. 


After allelic ladders are genotyped, samples are detected, sized, 
sizing quality is determined, then samples are genotyped.


During genotyping of samples, the GeneMapper® ID-X Software: 


• Performs allele-calling and filtering.


• Assesses genotype quality.


• Assesses sample quality.


Allele Calling and Filtering of Samples
During allele calling of samples, the software:


• Labels allele peaks in unknown samples:


– Compares sizes of the unknown peaks to the offset bins.


– Assigns the relevant allele label if a peak falls within one of 
the defined bins. Figure 24 on page 35 is an example of a 14 
allele in D3S1358. 


– Assigns an OL (Off-Ladder) label if a peak falls outside of 
the defined bins.


• Applies filters to eliminate peaks from consideration as allele 
peaks:


– Allele Tab analysis method settings (Global Cut-off value, 
Minus A, Global Stutter, Amelogenin Cutoff, and Range 
Filter)


– Marker-specific stutter ratios if specified in the Analysis 
Method (Allele tab) and defined in the panel


Sample genotyping:
• Allele calling and 


filtering
• Genotype and 


sample and 
quality 
assessment


Sample genotyping:
• Allele calling 


and filtering
• Genotype and 


sample and 
quality 
assessment
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Figure 24 Allele calling


Notice the size of this allele is 119.73, which is within the shifted bin 
calculated previously (119.53 ± 0.5 bp, see Figure 21 on page 32). 
Therefore, this peak is labeled as a 14. 


Off Ladder (OL)
Allele Calls


If a peak falls outside one of the defined bins, the software labels it 
OL (Off Ladder). 


OL calls may be caused by:


• The presence of a microvariant allele at a particular locus


• Sample migration anomalies and artifacts


Allele Naming
Convention


Allele names are assigned based on the number of complete 
four-base-pair repeat-units and partial repeat-units:


• Complete four base pair repeat units are designated by an 
integer. 


• Variant alleles that contain a partial repeat are designated by a 
decimal followed by the number of bases in the partial repeat. 
For example:


Reference allele size (position of the bin) 119 ± 0.5 bp
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– An FGA 26.2 allele contains 26 complete repeat units and a 
partial repeat unit of two base pairs.


– A D21S11 allele 33.1 contains 33 complete repeat units and 
one nonconsensus base pair. 


– A D21S11 29.3 allele contains 29 complete repeat units and a 
partial 3-bp unit (Moller et al., 1995; Gill et al., 1997). 


Genotype and Sample Quality Assessment
To determine sample quality, the software:


• Applies user-defined and software-defined thresholds to 
generate marker-level quality value flags (described in “Marker-
Level Quality Assessment” on page 47) and sample-level 
quality value flags (described in “Sample-Level Quality 
Assessments” on page 53).


• Applies GQ weighting from  marker-level quality value flags 
to determine the Genotype quality (GQ) (described in 
“Genotype Quality Assessment” on page 51).


• Uses GQ to determine the sample-level CGQ composite 
genotyping quality assessment (described in “CGQ (samples)” 
on page 54).


Sample genotyping:
• Allele calling and 


filtering
• Genotype and 


sample and 
quality 
assessment
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GeneMapper® ID-X Software
Quality Value System


This chapter covers:


■ Overview of the Quality Value System . . . . . . . . . . . . . . . .38


■ Overview of the Quality Value System Checks and 
Assessments. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .40


■ Analysis Requirement Checks. . . . . . . . . . . . . . . . . . . . . . .41


■ Sizing Quality Assessment  . . . . . . . . . . . . . . . . . . . . . . . . .43


■ Allelic Ladder Quality Assessment. . . . . . . . . . . . . . . . . . .45


■ Marker-Level Quality Assessment  . . . . . . . . . . . . . . . . . . .47


■ Genotype Quality Assessment. . . . . . . . . . . . . . . . . . . . . . .51


■ Sample-Level Quality Assessments  . . . . . . . . . . . . . . . . . .53
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Overview of the Quality Value System
The GeneMapper® ID-X Software provides a quality value system 
and a set of streamlined data review tools and features that can be 
optimized and validated for use in both expert systems and 
traditional data analysis workflows.


The GeneMapper® ID-X Software quality value system:


• Assesses the quality of allelic ladders before analysis and does 
not consider low-quality allelic ladders for genotyping.


• Assesses the quality of data at the sample and marker level 
using process quality values (PQVs).


• Can be used in an optimized and validated expert system or 
traditional data analysis workflow to quickly identify data 
quality issues and aid in interpretation of samples that do not 
meet all thresholds.


• Can be used in an optimized and validated expert system 
workflow to quickly segregate samples that require manual 
review from those that do not.


The PQV results of the quality assessment are displayed as 
color-coded flags:   . The color of the flag depends on 
software-specified thresholds or user-defined thresholds set in the 
analysis method. 


Optimizing and
Validating an


Expert System


Before using any software as an expert system, optimize and validate 
the thresholds for each AmpFlSTR kit and instrument platform 
combination by processing a variety of samples that challenge each 
of the quality flags. 


IMPORTANT! Different kit/instrument combinations may require 
different thresholds. 
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Displaying
Numeric SQ and


GQ Values


By default, the GeneMapper ID-X Software displays Pass , 
Check- , or Low Quality  for Sizing Quality (SQ) and 
Genotyping Quality (GQ) to represent the numeric score of the 
assessment. 


For example, the Sizing Quality (SQ) yields a value between 1 and 0. 
Based on the SQ threshold settings of the SQ & GQ Settings tab, the 
software displays Pass , Check- , or Low Quality  to indicate 
the SQ result.


You can alternatively display numeric values for SQ and GQ.


To display numeric values for SQ and GQ:


1. Select File Project Options, then select the Analysis tab.


2. In the Quality Metrics Display settings, select Numbers. 


3. Click OK to apply the settings.


Sizing Quality Representation Samples Table Example


Symbols 
(default)


Numbers
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Overview of the Quality Value System Checks and 
Assessments


The GeneMapper ID-X Software quality value system performs the 
following checks and assessments:


• Analysis requirements checks:


Before analysis starts, identifies any conditions that may 
prevent analysis or cause unexpected results. If one or more 
analysis requirements are not met, the ARNM (Analysis 
Requirements Not Met) PQV is set to . If Project Options 
are set accordingly, the Analysis Requirements Summary is 
also displayed (described in GeneMapper® ID-X Software 
Help).


• Allelic ladder genotyping:


– Sizing quality assessment – Evaluates the quality of the size 
standard profile in each allelic ladder.


– Allelic ladder quality assessment – Evaluates allelic ladder 
quality. Also determines if an allelic ladder is used for 
creating bin offsets. If the software finds one or more allelic 
ladders that do not meet sizing and genotyping requirements 
and Project Options are set accordingly, the Allelic Ladder 
Analysis Summary is displayed (described in GeneMapper® 
ID-X Software Help).


– Marker-level quality assessment – Evaluates labeled peaks 
within each marker. The SPK and OS PQVs contribute to the 
allelic ladder GQ assessment if spikes and/or off-scale 
fluorescence signals are present in the allelic ladder (and the 
Allelic Ladder GQ Weighting for Spikes and Off-scale is set 
to 1[on]. Other PQVs do not affect allelic ladder GQ.


– Sample-level quality assessment – Evaluates the quality of 
the entire sample. 


• Sample genotyping:


– Sizing quality assessment – Evaluates the quality of the size 
standard profile in each sample.


– Marker-level quality assessment – Evaluates labeled peaks 
within each marker. Contributes to the genotype quality 
assessment.
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– Sample-level quality assessment – Evaluates the quality of 
the entire sample.


• Genotype quality assessment – Evaluates the quality of each 
marker in a sample. Contributes to the overall composite 
genotype quality assessment.


Analysis Requirement Checks
The analysis requirements checks are performed before data analysis 
starts. If one or more analysis requirement checks is , analysis 
may not occur, or may not give the expected results (for example, 
analyzing without a size standard or allelic ladder affects sizing 
quality or genotyping quality).


Note: The SFNF, MNF, and SNF flags are included in the ARNM 
flag described on page 42. To conserve space, display only the 
ARNM column in the Samples table.


Analysis requirements checks that are displayed in the Samples table before analysis starts


Acronym Full Name Function/Rule(s) Flag


SFNF Sample File 
Not Found


Indicates if the software finds the 
sample (.fsa) files in the original location 
from which they were added to the 
project. 


Select Edit Define New Sample File 
Path to re-associate the samples file 
with the project.


Sample file found


Sample file not 
found


MNF Matrix Not 
Found


Indicates if the software finds in the 
database the matrix file that is 
associated with the sample.


Matrix file found


Matrix file not found


SNF Size Standard 
Not Found


Indicates if the software finds in the 
database the size standard definition 
associated with the sample.


Size standard 
definition found


Size standard 
definition not found
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Analysis requirements checks that are displayed in the Analysis Requirements Summary 
after analysis starts


Acronym Full Name Function/Rule(s) Flag Indicator


ARNM Analysis 
Requirement 
Not Met


Indicates if all analysis requirements are 
met. These requirement checks are 
performed when analysis is started, 
before actual analysis begins:


• Sample File Not Found
• Analysis Method Not Selected
• Analysis Method Not Found In The 


Database
• Panel Not Selected
• Panel Not Found in the Database
• Binset Not Selected
• Binset In Analysis Method does not 


match Binset selected in the Panel 
Manager


• Size Standard Not Selected
• Size Standard Not Found In 


Database 
• Size Standard Dye Color Is Not 


Present In The Sample Dye Set
• Matrix Not Selected
• Matrix Not Found or Contains Invalid 


Data
• No Allelic Ladder Selected In Run 


Folder
• GMID V3.x Analysis Method Selected
• Basic Or Classic Size Standard 


Selected
• SNP Panel Selected


Note: The ARNM PQV includes the 
SFNF, MNF, and SNF PQVs described 
on the previous page. To conserve 
space, display only the ARNM column in 
the Samples table.


All analysis 
requirements are 
met.


One or more 
analysis 
requirements are not 
met. 
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Sizing Quality Assessment
The quality value system evaluates the quality of the size standard 
profile within each sample (SQ) and allows you to flag size 
standards with poor peak resolution. You can adjust the ranges that 
correspond to the Pass , Check , and Low Quality  ranges in 
the analysis method (SQ & GQ Settings).


Sizing Quality that is displayed in theSamples Table after analysis is complete


Acronym Full Name Function/Rule(s) Flag Indicator


SQ Sizing 
Quality


Evaluates the similarity between the 
fragment pattern for the size standard 
dye that is 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) as described in 
“Sizing” on page 16, then applies the 
broad peak weighting that is specified in 
the analysis method. 


Weighting


The Broad Peak (BD) threshold and SQ 
Broad Peak weighting that is specified 
in the analysis method affect the SQ. To 
determine the final SQ value, the 
software:


• Evaluates peak widths in the sample 
in the dye color that is specified in 
the size standard definition. 


• If the width of any peak in the sizing 
range exceeds the broad peak 
threshold, applies the SQ weighting:
Interim SQ ∞ (1 − SQ weighting)


SQ is within the 
user-defined Passing 
range


(Default = 0.75 to 1.0) 


SQ is between the 
user-defined Passing 
range and the Low 
Quality range


(Default = 0.26 to 
0.74) 


SQ is within the 
user-defined Low 
Quality range


(Default = 0.0 to 0.25) 
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SQ 
(continued)


Sizing 
Quality


Example


A size standard peak exceeds BD 
threshold, has an Interim SQ = 0.8, and 
SQ weighting = 0.5. The final SQ is:


SQ = 0.8 × (1 − 0.5) = 0.4


Based on the default SQ range, this SQ 
is .


Note: Broad Peak (BD) threshold and 
SQ Broad Peak weighting are 
user-defined.


Note: The GeneMapper® ID-X 
Software does not genotype samples 
with  SQ. 


Sizing Quality that is displayed in theSamples Table after analysis is complete


Acronym Full Name Function/Rule(s) Flag Indicator
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Allelic Ladder Quality Assessment
The quality value system performs an allelic ladder quality 
assessment to determine if a ladder is used in genotyping (to create 
bin offsets, described on page 27). 


Allelic ladder quality is reported per marker by the GQ (Genotyping 
Quality is described on page 51) and per sample by the CGQ 
(Genotyping Quality is described on page 54).


Quality Rules Allelic ladder samples are analyzed before all other samples. An 
allelic ladder sample must have a  SQ and a  CGQ to be used 
for creating bin offsets. For an allelic ladder to have a  CGQ, all 
the markers within the allelic ladder must pass the following rules:


Rule Description


1 All ladder alleles specified in the panel used to analyze are detected.


2 In each marker, the peak height ratio of the first and second peak is greater than 50%.


This rule eliminates allelic ladders if the stutter peak before the first true allele peak is labeled 
as an allele.


3 No spikes are detected above 20% (default) of the highest allele peak in the same dye color 
within the extended marker range.


Note: Spike detection for Allelic Ladders is performed within each extended marker range 
(no gaps are present between markers; the end point of each marker is extended past the 
marker definition in the panel to the beginning of the next marker). 


Note: The Allelic Ladder Spike Cut-off value is user-definable in the Peak Quality tab of the 
analysis method.


4 The peak height ratio between the lowest and highest peak is equal to or greater than 15%.


5 In each marker, the base pair spacing between any two ladder alleles specified in the panel 
used to analyze is within the expected range.


6 No off-scale (OS) fluorescent signal is detected within each extended marker range.


Note: The Allelic Ladder GQ Weighting for Off-scale is user-definable.
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Effect on GQ Allelic ladder quality rules are evaluated at the marker level and 
affect GQ results.


If any of the rules do not pass, the GQ (described on page 51) for the 
allelic ladder marker is set to .


Note: If rule 3 does not pass and the Allelic Ladder GQ Weighting 
for Spikes is set to 0 (off in the SQ&GQ Settings tab in the analysis 
method), the GQ for the allelic ladder marker is set to , even if 
spikes are present.


Other than SPK, no other individual marker-level PQV flags 
(described on page 47) affect the GQ of allelic ladder samples. 
Therefore, they do not affect the allelic ladders used for genotyping.
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Marker-Level Quality Assessment
Marker-level quality assessment indicates the quality of each marker 
in a sample. 


Marker-level quality assessment evaluates only labeled peaks within 
a defined marker size range defined in the panel and can be weighted 
to contribute to the calculation of the GQ (Genotype Quality).


Note: Gray PQVs (  ) indicate that at least one label in the 
marker was edited or the GQ was overridden.


Marker-level quality flags that are displayed in the Genotypes table after analysis 
completes


Acronym Full Name Function/Rule(s) Flag Indicator


OS Off-scale Indicates if any fluorescence signal 
exceeds the detection threshold of the 
instrument. 


Note: The detection limit varies on 
different instruments. The OS quality 
flag indicates if the CCD camera is 
saturated at any data point within the 
analysis range. It is not based on an 
absolute RFU value (peak height). 


No fluorescence 
signal exceeds the 
detection limit of the 
instrument.


One or more 
fluorescence signals 
exceed the 
detection limit of the 
instrument.


BIN Out of Bin 
Allele


Indicates if labeled peaks do not fall 
inside bins. These peaks are labeled 
with OL (off ladder). For information of 
bin offsetting, see page 29.


No labeled peaks 
are detected outside 
an offset bin.


One or more labeled 
peaks are detected 
outside an offset 
bin.
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PHR Peak Height 
Ratio


Indicates if the peak height ratio 
between the lowest and highest peak is 
less than the Min Peak Height Ratio 
defined in the analysis method. 


The peak height 
ratio calculated 
between the lowest 
and highest peaks is 
equal to or greater 
than the Min Peak 
Height Ratio 
threshold.


The peak height 
ratio calculated 
between the lowest 
and highest peaks is 
less than the Min 
Peak Height Ratio 
threshold. 


N/A Only one peak is 
labeled.


MPH Max Peak 
Height


Indicates if any peak heights (RFU) 
exceed the Max Peak Height (RFU) 
value set in the analysis method.


No peaks exceed 
the Max Peak 
Height (RFU) value 
(all peak heights are 
less than or equal to 
the threshold).


One or more peaks 
exceed the Max 
Peak Height (RFU) 
value.


N/A No peaks are 
detected or all 
peaks are off-scale 
(OS).


LPH Low Peak 
Height


Indicates if any peak heights (RFU) are 
below the following thresholds set in the 
analysis method:


• Homozygous Min Peak Height
• Heterozygous Min Peak Height


All detected peak 
heights are equal to 
or greater than the 
thresholds.


One or more peak 
heights are below 
the thresholds. 


Marker-level quality flags that are displayed in the Genotypes table after analysis 
completes (continued)


Acronym Full Name Function/Rule(s) Flag Indicator
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AN Allele Number Indicates if the software detects:


• No alleles
or 


• More than the Max Expected Alleles 
set in the analysis method (Peak 
Quality tab)
or


• No X allele in Amelogenin


At least one allele 
and not more than 
the Max Expected 
Alleles are detected 
or X allele for 
Amelogenin is 
detected.


No alleles, more 
than the Max 
Expected Alleles, or 
no X allele for 
Amelogenin is 
detected.


BD Broad Peak Indicates if the width of any peak 
exceeds the Max Peak Width (half 
height in basepairs) defined in the 
analysis method (Peak Quality tab).


Broad peaks may be a result of dye 
artifacts or poor resolution. Peaks with 
poor resolution:


• May be caused by electrophoresis 
issues


• May not be true DNA peaks


No peaks exceed 
the Max Peak Width 
threshold.


One or more peaks 
exceed the Max 
Peak Width 
threshold.


CC Control 
Concordance


Indicates if a positive, custom, or 
negative control produces the expected 
profile. 


The expected profile is obtained from:


• Positive Control – The Control Alleles 
in the panel used for analysis.


• Custom Control – The profile 
associated with the Profile ID in the 
Profile Manager. 


• Negative Control – No peaks 
expected.


Applies only to Sample Type = Positive 
Control or Negative Control.


Weighting of the CC PQV is 
non-editable and set to 1.0.


Positive or Custom 
Control – Expected 
profile is detected.


Negative Control – 
No peaks are 
detected.


Positive or Custom 
Control – Expected 
profile is not 
detected.


Negative Control – 
Peaks are detected.


N/A Sample Type = 
Sample or Allelic 
Ladder


Marker-level quality flags that are displayed in the Genotypes table after analysis 
completes (continued)


Acronym Full Name Function/Rule(s) Flag Indicator
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SPK Spike • Allelic Ladders – Indicates if spikes 
are detected within each extended 
marker range (no gaps are present 
between markers, the end point of 
each marker is extended past the 
marker definition in the panel to the 
beginning of the next marker). 


• Samples – Indicates if spikes are 
detected within a marker size range. 


The software uses a proprietary 
algorithm that detects spikes based on 
the peak morphology. 


No spikes are 
detected within the 
range.


One or more spikes 
are detected within 
the range.


OVL Overlapping 
Alleles


Indicates if a labeled peak (allele or 
artifact) is within the size ranges of two 
neighboring markers. 


Applies only if you modify the default 
marker size ranges to overlap one 
another. 


No labeled peaks 
are detected within 
overlapping marker 
size ranges.


One or more labeled 
peaks are detected 
within overlapping 
marker size ranges.


Marker-level quality flags that are displayed in the Genotypes table after analysis 
completes (continued)


Acronym Full Name Function/Rule(s) Flag Indicator
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Genotype Quality Assessment
For samples, the quality value system assigns the genotype quality 
(GQ) for each marker based on the individual marker quality flags. 


For allelic ladders, the quality value system assigns a GQ for each 
marker based on the allelic ladder quality requirements, as described 
in “Allelic Ladder Quality Assessment” on page 45. 


The GQ is used to determine the CGQ. 


For samples, you can adjust the ranges that correspond to the Pass 
, Check , and Low Quality  ranges in the analysis method 


(SQ & GQ Settings).


Genotype Quality that is displayed in the Genotypes table after analysis 
completes


Acronym Full Name Function/Rule(s) Flag Indicator


GQ 
(samples)


Genotype 
Quality


Indicates the genotype quality of the marker in the 
sample. The genotype quality for a sample marker 
is determined based on the presence of labeled 
peaks detected (after filtering) and the GQ 
weighting specified in the analysis method (SQ & 
GQ Settings tab):


• If no labeled peaks are detected (and the 
sample is not a negative control), the GQ is set 
to 0. 


• If one or more labeled peaks are detected, the 
GQ is initially set to 1 with a final value 
determined by the GQ weighting of individual 
marker-level quality values as specified in the 
analysis method using the formula:


GQ = 1 ✕ [(1 – weight of flag 1) ✕ (1 – weight 
of flag 2) ✕ (1 – weight of flag n)]
where: 
weight of flag 1 through weight of flag n 
represent the GQ weight for the following 
PQVs (applied only if the PQV is ): OS, 
BIN, PHR, LPH, AN, BD, CC, SPK, and OVL. 


GQ is within the 
Passing range


(Default = 0.75 to 
1.0) 


GQ is between the 
Passing range and 
Low Quality range


(Default = 0.26 to 
0.74) 


GQ is within the 
Low Quality range


(Default = 0.0 to 
0.25) 


or SQ for the 
sample is .
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GQ 
(continued)


(samples)


Genotype 
Quality


Weighting


The weighting of individual flags affects the GQ. 
The CC weight is defined by the software at a 
value of 1.0. If CC is , GQ is set to 0 ( ). All 
other PQVs apply user-defined weights:


• 1: If a PQV is triggered, it sets the GQ value to 
.


• > 0 <1: If a PQV is triggered, it reduces the GQ 
value according to the formula on the pervious 
page. The higher the value, the greater the 
effect on GQ.


• 0: No effect on the GQ calculation.
Example


A marker contains a  LPH and  OS flag, all 
other flags are . The GQ weight for LPH and 
OS are set to 0.3.


GQ = 1 x [(1 – 0.3) x (1 – 0.3)]
GQ = 1 x 0.49
GQ = 0.49


GQ


(allelic 
ladders)


Genotype 
Quality


Indicates the genotype quality of the marker in the 
allelic ladder. The genotype quality for an allelic 
ladder marker is determined using system-defined 
quality rules (described on page 45) to ensure:


• All expected peaks are present.
• Peak height ratio of the first and second peak 


is greater than 50%.
• No spikes are present in the extended marker 


range (within or between markers).
• The peak height ratio between the lowest and 


highest peak is equal to or greater than 15%.


IMPORTANT! If the Allelic Ladder GQ Weighting 
for Spikes is set to 0 (off) (SQ&GQ Settings tab in 
the analysis method), the GQ may be , even if 
spikes are present in the allelic ladder.


All allelic ladder 
quality 
requirements are 
met.


One or more allelic 
ladder quality 
requirements are 
not met


or SQ for the 
sample is .


Genotype Quality that is displayed in the Genotypes table after analysis 
completes (continued)


Acronym Full Name Function/Rule(s) Flag Indicator
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Sample-Level Quality Assessments
Sample-level quality assessment indicates the quality of the entire 
sample. Samples are grouped in the Analysis Summary based on the 
status of sample-level PQVs.


Note: Gray PQVs (   ) indicate that a marker in the sample 
was edited.


Sample-Level Quality Flags that are displayed in the Samples table after analysis 
completes


Acronym Full Name Function/Rule(s) Flag


SOS Sample 
Off-scale


Indicates if any fluorescence signal 
within the analysis range exceeds the 
detection threshold of the instrument. 


Note: The detection limit varies on 
different instruments. The OS quality 
flag indicates if the CCD camera is 
saturated at any data point within the 
analysis range. It is not based on an 
absolute RFU value (peak height). 


No fluorescence 
signal within the 
analysis range 
exceeds the 
detection limit of the 
instrument.


One or more 
fluorescence signals 
within the analysis 
range exceed the 
detection limit of the 
instrument.


MIX Mixed Source Indicates a potential mixed source 
sample. A sample is considered a 
potential mixture if it meets either of the 
following conditions:


• Condition 1: Two or more markers 
contain three or more called alleles
or


• Condition 2: 
– One or more markers contain 


three or more called alleles
and


– Another two or more markers 
have  PHR (peak height ratio, 
described on page 48)


Neither condition is 
met.


Either or both 
conditions are met, 
potential mixture.


N/A Sample Type = 
Allelic Ladder
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OMR Outside 
Marker Range


Indicates if labeled peaks are detected 
between two marker size ranges defined 
in the panel. Does not indicate if labeled 
peaks are detected before the first 
marker or after the last marker.


Note: The default marker size ranges 
for neighboring markers do not overlap, 
but microvariants can fall between two 
marker size ranges. 


No labeled peaks 
are detected 
between marker size 
ranges.


One or more labeled 
peaks are detected 
between marker size 
ranges.


SSPK Sample Spike • Allelic Ladders – Indicates if spikes 
are detected within the sizing range.


• Samples – Indicates if spikes are 
detected within or between two 
defined marker size ranges. Does not 
indicate if spikes are detected before 
the first marker or after the last 
marker. 


The software uses a proprietary 
algorithm that detects spikes based on 
the peak morphology. 


No spikes are 
detected within the 
range.


One or more spikes 
are detected within 
the range.


CGQ 
(samples)


Composite 
Genotype 
Quality


Overall sample genotype quality 
indicator. Considers the individual 
marker GQ (Genotype Quality) values.


All individual marker 
GQ values are .


One or more 
individual marker 
GQ values are .


One or more 
individual marker 
GQ values are .


Manually overridden 
(see the 
GeneMapper® ID-X 
Software Help for 
information).


Sample-Level Quality Flags that are displayed in the Samples table after analysis 
completes (continued)


Acronym Full Name Function/Rule(s) Flag
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CGQ 
(allelic 
ladders)


Composite 
Genotype 
Quality


Allelic ladder quality indicator. Considers 
the allelic ladder quality assessment 
(see page 45). Other than SPK, does not 
consider individual marker GQ 
(Genotype Quality) values.


Note: Allelic ladder samples with  
CGQ are not used to create bin offsets. 
For more information, see page 29.


IMPORTANT! If the Allelic Ladder GQ 
Weighting for Spikes is set to 0 (off) 
(SQ&GQ Settings tab in the analysis 
method), the CGQ may be , even if 
spikes are present in the allelic ladder.


All allelic ladder 
quality requirements 
are met for every 
marker.


One or more allelic 
ladder quality 
requirements are not 
met for one or more 
markers.


Manually overridden 
(see the 
GeneMapper® ID-X 
Software Help for 
information).


Sample-Level Quality Flags that are displayed in the Samples table after analysis 
completes (continued)


Acronym Full Name Function/Rule(s) Flag







Chapter 2 GeneMapper® ID-X Software Quality Value System
Sample-Level Quality Assessments


GeneMapper® ID-X Software Version 1.0.1/1.1 Reference Guide56







Appendix A


57GeneMapper® ID-X Software Version 1.0.1/1.1 Reference Guide


Troubleshooting


Complete the following form before contacting Applied Biosystems 
Technical Support.


Software Issues


Does the computer and operating system meet the required computer specifications? 
List any potential discrepancies.


Problem description:


Did you receive any error messages or alerts? If so, what did they say (if possible, take screen 
captures)? At what point did these errors/alerts occur?


Is the problem reproducible?
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Steps taken prior to encountering or to reproduce the problem:


1.


2.


3.


4.


5.
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peak window size 9
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USER BULLETIN


 


GeneMapper® ID-X Software Version 1.4
Pub. No. 4477684 Rev. B


SUBJECT: New Features, Installation Procedures, and Software 
Verification Testing


■ Purpose of this user bulletin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1


■ New features and changes in GeneMapper® ID-X Software Version 1.4. . . . . . . .  2


■ Compatibility with earlier versions of software  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4


■ Documentation and support. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4


■ Computer requirements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12


■ Procedures to perform before installation: Windows® XP Operating 
System (OS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13


■ Procedures to perform before installation: Windows® 7 Operating 
System (OS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20


■ Installing GeneMapper® ID-X Software v1.4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28


■ Procedures to perform after installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34


■ Troubleshooting  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36


■ Software verification testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45


Purpose of this user bulletin


This user bulletin:


• Describes the new features of the GeneMapper® ID-X Software Version 1.4.
• Provides instructions for installing GeneMapper® ID-X Software Version 1.4.
• Provides troubleshooting information for the installation.
• Contains software verification testing information. 
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New features and changes in GeneMapper® ID-X Software Version 1.4 


New features and changes in GeneMapper® ID-X Software 
Version 1.4


Overview of new 
features


GeneMapper® ID-X Software Version 1.4 expands upon the functionality provided in 
Version 1.3 as described below.


• Support for the GlobalFiler™ or GlobalFiler™ Express PCR Amplification Kits:
– Data generated with the GlobalFiler™ Express Kit and the J6 dye set can be 


analyzed in GeneMapper® ID-X Software. See “New features” on page 6.
– The following analysis files are provided:


– Y-marker analysis. In addition to the ability to analyze autosomal STR and Y-
STR data separately, GeneMapper® ID-X Software Version 1.4 can analyze 
autosomal and Y-STR markers in one multiplexed sample. A new marker-
level PQV, Amelogenin Cross Check (ACC), has been added and the Allele 
Number (AN) PQV has been enhanced to evaluate the quality of Y markers 


Files automatically 
installed and 


imported into the 
software


Comments


GeneScan™ 600 LIZ® 
size standards


• GS600_LIZ+Normalization_(60–460)
• GS600_LIZ_(60–460)


Panels, bins, table 
settings


Updated for the GlobalFiler™ Express Kit


Plot settings Updated for the GlobalFiler™ Express Kit


IMPORTANT! The 6-dye plot setting starts at 75 bp. 
However, the smallest markers in the GlobalFiler™ 
Express Kit and low molecular weight microvariant 
alleles may fall below 75 bp. Therefore, you may want to 
decrease the starting size range (for example, to 60 bp) 
to ensure all alleles are displayed in plots.


Files automatically 
installed Comments


Stutter settings Updated for the GlobalFiler™ Express Kit


Stutter files must be imported into the software before 
use.
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designated for analysis in the Panel Manager. Y markers designated in the 
Panel Manager are excluded from the Mixture Analysis and Statistical 
Calculations performed in the Mixture Analysis Tool. See “Y-marker analysis 
overview” on page 6.
By default, the software designates two loci in the GlobalFiler™ panel, 
DYS391 and the Y Indel, as Y markers, and processes all other loci as 
autosomal.


• Spike detection disable/enable. Spike detection functionality has been enhanced 
to allow you to disable spike detection for samples and controls. The disable/
enable spike detection for allelic ladders functionality introduced in v1.1.1 
remains unchanged. See “Disable spike detection for samples and controls” on 
page 6.


Issues addressed 
in GeneMapper® 
ID-X Software v1.4


• Oracle installation errors: The issues with installation of GeneMapper® ID-X 
Software v1.3 that caused ORA-12528 and ORA-12541 Oracle errors have been 
mitigated. If you observe these errors, see “Troubleshooting” on page 36.


• Define New Sample Path function: The Edit Define New Sample Path 
function in the Sample Info view is used if sample files are moved from their 
original location. This function now supports .hid files.


• JFS Population Database update: An update was made to the STR_JFS_Database 
and the STR_JFS_D2_D19 Database. The first allele designation for the D8S1179 
marker was updated in the African American population from >9 to <9.
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Compatibility with earlier versions of software 


Compatibility with earlier versions of software


GeneMapper® ID-X 
Software


All data objects listed below can be imported from any earlier version of 
GeneMapper® ID-X Software or from GeneMapper® ID Software v3.2.x. All original 
values are retained. Values for new functions are set to defaults (for example, Sample 
Spike Detection is enabled). 


Table sort order: Data in tables is sorted based on dye color, then fragment size. If you 
analyze data using overlapping loci that are configured differently in different panel 
and bin files (as you may when comparing exported results between 5-dye and 6-dye 
data, for example), the sort order may vary.


Data Collection 
Software 


GeneMapper® ID-X Software v1.4 can process data from:


• .fsa data files generated on 31xx Series and 310 Genetic Analyzers or 37xx Series 
DNA Analyzers


• .hid data files generated on 3500 Series Genetic Analyzers


Documentation and support


Related 
documentation


• For more information on features, updates, and known issues for GeneMapper® 
ID-X Software v1.4, see the following:


– GeneMapper® ID-X Software Version 1.4 Release Notes (Part no. 4477874) located 
in <drive>:\AppliedBiosystems\GeneMapperID-X\Docs, where <drive> is 
the drive on which you installed the GeneMapper® ID-X Software.


– GeneMapper® ID-X Software Help – Start the GeneMapper® ID-X Software 
and press F1 or select Help Contents and Index. To access context-
sensitive help in the software application, click  or Help, located on 
selected windows and dialog boxes.


• Related product documentation is also available in Adobe® Acrobat® format 
(.pdf), including: 


– GeneMapper® ID-X Software v1.0 Administrator's Guide (Pub. no. 4376327)
– GeneMapper® ID-X Software v1.0 Getting Started Guide (Pub. no. 4375574)
– GeneMapper® ID-X Software v1.1 Getting Started Guide: Mixture Analysis Tool 


(Pub. no. 4396773)
– GeneMapper® ID-X Software v1.1 Quick Reference Card: Mixture Analysis Tool 


(Pub. no. 4402094)
– GeneMapper® ID-X Software v1.2 Installation Guide (Pub. no. 4425023)
– GeneMapper® ID-X Software v1.2 Reference Guide (Pub. no. 4426481)


Project Report settings


Analysis method Panel, bins, and stutter


Size standard Genotype profiles for profile comparison†


† Not applicable for GeneMapper® ID-X Software v1.0.1 or GeneMapper® ID Software v3.2.x.


Table settings Mixture Analysis analysis Method†


Plot settings Known reference profiles for Mixture Analysis†


Matrix Audit map configuration†
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– GeneMapper® ID-X Software v1.2 Quick Reference Card (Pub. no. 4426482)
– GeneMapper® ID-X Software v1.3 User Bulletin (Pub. no. 4470483)
– Applied Biosystems® 3500 Series Genetic Analyzer Data Collection Software v2 


User Guide (Pub. no. 4476988)
– Applied Biosystems® 3130 Series Genetic Analyzer Data Collection Software v4 


Getting Started Guide (Pub. no. 4477796)
– Applied Biosystems® 3730 Series DNA Analyzer Data Collection Software v4 


Getting Started Guide (Pub. no. 4478016)
To open the documentation, use the Adobe® Acrobat® Reader® software 
available from:


www.adobe.com
• For details on analysis method settings to use, refer to the user guide provided 


with the STR kit you are using.


Obtaining support For HID support:


• In the United States and Canada – send an email to 
HIDTechSupport@lifetech.com, or call 888-821-4443 option 1.


• Outside the United States and Canada – contact your local support office.


For the latest services and support information for all locations, go to:


www.lifetechnologies.com/support


At the web site, you can:


• Access worldwide telephone and fax numbers to contact Technical Support and 
Sales facilities.


• Search through frequently asked questions (FAQs).
• Submit a question directly to Technical Support.
• Search for user documents, Safety Data Sheets (SDSs), vector maps and 


sequences, application notes, formulations, handbooks, certificates of analysis, 
citations, and other product support documents.


• Download .pdf documents.
• Obtain information about customer training.
• Download software updates and patches.



http://www.appliedbiosystems.com

mailto:HIDTechSupport@lifetech.com

http://www.lifetechnologies.com/support

http://www.lifetechnologies.com/support

http://www.appliedbiosystems.com
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New features  


New features 


Six-dye fragment 
analysis


GlobalFiler™ Kit Series use the J6 dye set listed in the following table. All software 
fields that display genotypes include the purple dye (P).


Note: Six-dye fragment analysis is not supported on 3100 Series or 310 genetic 
analyzers.


Disable spike 
detection for 
samples and 
controls


Spike detection functionality has been enhanced to allow you to disable spike 
detection for samples and controls. The disable/enable spike detection for allelic 
ladders functionality introduced in GeneMapper® ID-X Software v1.1.1 remains 
unchanged. 


If enabled, the software examines samples and controls and updates the SSPK and SPK 
PQVs according to the table below.


If disabled, SSPK (Sample Spike) and SPK (Marker Spike) PQVs are set to N/A for 
sample, positive control, and negative control samples. 


Y-marker analysis 
overview


The following functionality was added or modified in GeneMapper® ID-X Software 
v1.4 to support the analysis of samples that contain both Y and autosomal STRs:


• Y-marker check box added to the Panel Manager
• New Amelogenin Cross Check PQV (ACC)
• Modified Allele Number PQV (AN)
• Modified Mixture Analysis functionality
• Modified Duplicate Homozygous Allele Label functionality


Dye Color


6-FAM™ Blue


VIC® Green


NED™ Yellow


TAZ™ Red


SID™ Purple


LIZ® Orange (reserved for size standard)


Flag Indicator Description


Pass No spikes are detected within the range.


Check   One or more spikes are detected within the range.


NA PQV does not apply.


 or At least one label in the marker was edited or the GQ was overridden.



../4383590G GMIDXv1.4 OLH/4383509G.mtr/GM IDX v1.4 Help/Plots_and_Plot_Settings/Editing_Allele_Labels.htm

../4383590G GMIDXv1.4 OLH/4383509G.mtr/GM IDX v1.4 Help/Plots_and_Plot_Settings/Overriding_the_Genotype_Quality_(GQ)_PQV_Flag.htm
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Y-marker check 
box added to the 
Panel Manager


Panel Manager


The Panel Manager (Tools Panel Manager) includes a Y-Marker check box for each 
locus, which allows you to specify any marker as a Y-marker.


This checkbox is used by the software to apply Y-marker handling rules for the ACC 
PQV, AN PQV, Mixture Analysis tool, and the Duplicate Homozygous Allele Label 
functions (described in more detail in sections that follow).


By default, the panel for the GlobalFiler™ Kits includes DYS391 and the Y Indel 
selected as Y markers, and processes all other loci as autosomal. However, any locus in 
any AmpFlSTR® kit can be designated as a Y marker. 


Figure 1  Panel for the GlobalFiler™ Express Kit with DYS391 and Y Indel selected as Y markers
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New features  


Using the new Y marker functions with the AmpFlSTR® Yfiler® PCR Amplification 
Kit


The Y marker checkbox in the Panel Manager is unselected by default in the Yfiler 
panel provided with the software. To use the new Y marker functions, select the 
Y marker checkbox for each Yfiler® Kit locus in the Panel Manager. 


The ACC PQV is applied only to samples that contain both the Amelogenin marker 
and 1 or more Y markers and designated in the Panel Manager. For example, Yfiler® 
Kit samples do not contain the Amelogenin marker, and therefore will not be subject to 
the ACC PQV.


New Amelogenin 
Cross Check PQV 
(ACC)


The new Amelogenin Cross Check PQV (ACC) is a marker-level PQV that is applied to 
samples containing the Amelogenin marker and Y markers that have been designated 
in the Panel Manager as described above. It indicates if Amelogenin and Y marker 
results are concordant. The same flag is displayed for Amelogenin and all designated 
Y markers. When viewing a sample, the Quality Value Details (QVD) panel in the 
Genotypes plot displays a description for a  ACC value.


The ACC result is a composite result that begins with the analysis of the Amelogenin 
marker, before considering Y-marker results. Therefore, the ACC PQV will be flagged 
as  (for both Amelogenin and any Y markers that have been selected in the Panel 
Manager) if:


• The Amelogenin marker contains more than two alleles.
• The Amelogenin marker contains one or more OL alleles. 


Table 1 on page 9 shows the possible ACC results for the GlobalFiler™ Express Kit. The 
ACC is marked as  only if both Y markers also contain at least one called allele.


Flag Indicator Description


Pass Sample or positive control contains the amelogenin marker and one or 
more Y markers, and amelogenin and all Y marker results are 
concordant.


Check   Amelogenin and one or more Y marker results are not concordant:
• Amelogenin genotype is not X, X or X,Y (for example it is  X,OL, OL,OL, 


or Y only - no X allele detected).
• Amelogenin genotype  is X or X,X but one or more Y markers contain 


called alleles.
• Amelogenin genotype  is X,Y  and one or more Y markers do not 


contain called alleles.


Note: Peaks identified and labeled by the software as spikes are not 
considered in the ACC PQV.


NA • Negative control.
• Allelic Ladder.
• Sample or positive control that does not contain both the Amelogenin 


marker and at least one Y marker selected in the Panel Manager (for 
example, samples generated with the AmpFlSTR® Yfiler® PCR 
Amplification Kit, which does not contain Amelogenin).


 or At least one label in either the amelogenin or Y marker(s) was edited 
or the GQ was overridden.



../4383590G GMIDXv1.4 OLH/4383509G.mtr/GM IDX v1.4 Help/Plots_and_Plot_Settings/Editing_Allele_Labels.htm

../4383590G GMIDXv1.4 OLH/4383509G.mtr/GM IDX v1.4 Help/Plots_and_Plot_Settings/Editing_Allele_Labels.htm

../4383590G GMIDXv1.4 OLH/4383509G.mtr/GM IDX v1.4 Help/Plots_and_Plot_Settings/Overriding_the_Genotype_Quality_(GQ)_PQV_Flag.htm
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Table 1  ACC results for the GlobalFiler™ Express Kit


The ACC can be used to determine a sample Genotype Quality (GQ) value by setting 
weighting in the Analysis Method SQ & GQ Settings tab.


Note: The values shown in the figure are for example only. Perform internal validation 
studies to determine the appropriate setting to use for your analysis.


Number of alleles detected


Amelogenin† X, Y


Number of alleles detected


Amelogenin X, X


DYS391 result Y-Indel result
ACC 


result
DYS391 result Y-Indel result


ACC 


result


1 or more 1 or more Pass 1 or more 1 or more Check  


1 or more Not present Check   1 or more Not present Check  


Not present 1 or more Check   Not present 1 or more Check  


Not present Not present Check   Not present Not present Pass 


† Spikes in the Amelogenin marker are not considered.
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New features  


Modified Allele 
Number PQV (AN)


The Allele Number PQV (AN) is a marker-level PQV that indicates if the software 
detects the expected number of alleles within a marker size range. The functionality of 
this PQV has been enhanced to define a separate threshold for Y markers (designated 
in the Panel Manager) in addition to autosomal markers:


In the Analysis Method Peak Quality tab, the AN threshold can be set separately for 
autosomal markers/Amelogenin and Y markers (designated in the Panel Manager).


Note: The values shown in the figure are for example only. Perform internal validation 
studies to determine the appropriate setting to use for your analysis.


Note: The DYS385 marker in the Yfiler® Kit may include two alleles. If this marker is 
designated as a Y marker in the Panel Manager and the default Y marker AN threshold 
of 1 is used, AN will be  if two alleles are detected.


Flag Indicator Description


Pass At least one allele and not more than the Max Expected Alleles are 
detected for the marker, or the X allele is detected for the Amelogenin 
marker.


Check   • More than the  Max Expected Alleles are detected for any markers 
specified as Y markers in the Panel Manager.


• More than the Max Expected Alleles are detected  for Autosomal/
Amelogenin markers.


• No alleles are detected for autosomal or amelogenin markers.
• No X allele is detected in Amelogenin.


 or At least one label in the marker was edited or the GQ was overridden.



../4383590G GMIDXv1.4 OLH/4383509G.mtr/GM IDX v1.4 Help/Analysis_Methods/Analysis_Method_Editor___Peak_Quality_Tab.htm#Allele_Number

javascript:BSSCPopup('../Glossary/Autosomal_marker.htm');

javascript:BSSCPopup('../Glossary/Autosomal_marker.htm');

javascript:BSSCPopup('../Glossary/Amelogenin_marker.htm');

../4383590G GMIDXv1.4 OLH/4383509G.mtr/GM IDX v1.4 Help/Analysis_Methods/Analysis_Method_Editor___Peak_Quality_Tab.htm#Allele_Number

../4383590G GMIDXv1.4 OLH/4383509G.mtr/GM IDX v1.4 Help/Analysis_Methods/Analysis_Method_Editor___Peak_Quality_Tab.htm#Allele_Number

javascript:BSSCPopup('../Glossary/Y_marker.htm');

../4383590G GMIDXv1.4 OLH/4383509G.mtr/GM IDX v1.4 Help/Plots_and_Plot_Settings/Editing_Allele_Labels.htm

../4383590G GMIDXv1.4 OLH/4383509G.mtr/GM IDX v1.4 Help/Plots_and_Plot_Settings/Overriding_the_Genotype_Quality_(GQ)_PQV_Flag.htm
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The AN threshold can be used to determine a sample Genotype Quality (GQ) value by 
setting weighting in the Analysis Method Peak Quality tab.


Note: The values shown in the figure are for example only. Perform internal validation 
studies to determine the appropriate setting to use for your analysis.


Modified Mixture 
Analysis 
functionality


Y markers that have been designated in the Panel Manager are displayed in the 
Mixture Analysis Plot Viewer along with the autosomal markers, but are not 
considered in the Mixture Analysis calculations.


If you select a sample that contains only Y markers (designated in the Panel Manager), 
the software displays a message and excludes the entire sample from processing. 


If you select a sample that contains autosomal and Y markers (as designated in the 
Panel Manager), the Mixture Analysis software displays a message indicating that Y 
marker data is excluded from calculations. In the Mixture Analysis Plot Viewer, Y 
marker alleles (designated in the Panel Manager) will be displayed in gray to indicate 
that the Mixture Interpretation Threshold and Mixture Analysis calculations are not 
applied to the Y marker data.


When you export data from the Mixture Analysis Tool:


• Loci designated as Y markers are not included in the calculated data and are not 
included in the list of Missing Markers (the Missing Markers list contains loci that 
do not produce interpretable results). 


• Loci designated as Y markers in the Panel Manager are listed as excluded from 
mixture analysis. If a sample does not contain Y markers, the excluded marker 
field is shown as N/A.
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Computer requirements  


Modified Duplicate 
Homozygous Allele 
Label functionality


The Duplicate Homozygous Allele Label functionality in Project Options has been 
modified to accommodate Y markers (designated in the Panel Manager) in addition to 
autosomal markers. When enabled:


• Autosomal markers – Single alleles are displayed in the Genotypes table with 
two labels to indicate presumed homozygotes. 


• Y-markers – Single alleles in Y markers (designated in the Panel Manager) are 
displayed with a single label.


Computer requirements


IMPORTANT! Ensure that the computer name does not contain spaces, special 
characters, or non-alphanumeric characters (! % in particular). Special characters in the 
computer name may interfere with installation of the Oracle® software.


TCPIP TCP Internet Protocol (TCP/IP) is integral to the communication between the user 
interface of the GeneMapper® ID-X Software and the Oracle® database in which data 
is stored. TCP/IP is also the protocol your computer uses to access the internet and 
local intranets within a local network. Any disruption in the TCP/IP connection will 
disconnect the GeneMapper® ID-X Software from the Oracle® database. 


Network 
recommendation


To minimize disconnection issues between the GeneMapper® ID-X Software and the 
Oracle® database, use a cable-based network system, such as a CAT5e network, with 
plug-in Network Interface Controller (NIC) cards rather than wireless NIC cards. The 
GeneMapper® ID-X Software uses TCP Internet Protocol (TCP/IP) to communicate 
between the user interface and the Oracle® database. Any disruption in the TCP/IP 
connection will disconnect the GeneMapper® ID-X Software from the Oracle® 
database. For more information, see “Troubleshooting” on page 36.


Recommended configuration
(for optimal performance) Minimum requirements


Core 2 Duo 3 GHz or newer Core 2 Duo 2.2 GHz or compatible


4 GB RAM 2 GB RAM


200 MB available on boot drive 200 MB available on boot drive


10 GB available on install drive 
(full install)


450 MB available on install drive 
(client install)


10 GB available on install drive 
(full install)


450 MB available on install drive 
(client install)


DVD-ROM drive DVD-ROM drive


10/100 NIC with RWU (internal) or above 
installed


10/100 NIC with RWU (internal) or above 
installed


TCP/IP installed TCP/IP installed


Microsoft® .NET Framework 2.0 or later Microsoft® .NET Framework 2.0 or later







13GeneMapper® ID-X Software Version 1.4 User Bulletin
 


 


Procedures to perform before installation: Windows® XP 
Operating System (OS) 


You must perform all procedures in this section before installing the software:


• “Check user access” on page 13
• “Modify antivirus, firewall, and network computer settings” on page 14
• “Export data objects and settings from the current version of GeneMapper® ID-X 


Software” on page 15
• “Uninstall GeneMapper® ID-X Software or Oracle® software” on page 15
• “Check virtual memory settings” on page 15
• “Clear Windows® XP application and system logs” on page 17
• “Check Microsoft .NET Framework version” on page 18
• “Restart the computer and recheck virtual memory settings” on page 19


Check user access You must log on to the local computer using a local account with administrator 
privileges (read, write, and execute [rwx] permissions). The local computer is typically 
identified in the log in dialog box by the text “(this computer)” after the computer 
name.


A local computer account may be different from the account you normally use to log in 
to the computer. The local account:


• Can not include network domain policies that restrict access to the install drive of 
the local computer account.


• Can not restrict access to the operating system by firewall or other security 
configurations.


To check user access:


1. Select Control Panel User Accounts.
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Procedures to perform before installation: Windows® XP Operating System (OS) 


2. In the Users tab, verify that your user account belongs to the Administrators 
group and that the domain name is the same as the computer name. (The ora_dba 
group will be added to your account after you install the software.)


Modify antivirus, 
firewall, and 
network computer 
settings


1. Disable Antivirus software (including anti-malware software) before the 
installation.


2. Disable Firewalls before the installation.


3. Ensure that your network access meets the following conditions: 
• Do not use a wireless network. Use a cable-based network system, such as a 


CAT5e network, with plug-in Network Interface Controller (NIC) cards 
rather than wireless NIC cards. The GeneMapper® ID-X Software uses TCP 
Internet Protocol (TCP/IP) to communicate between the user interface and 
the Oracle® database. Any disruption in the TCP/IP connection will 
disconnect the GeneMapper® ID-X Software from the Oracle® database.


• Only one network should be connected. Go to Settings Network 
connections. If more than one network is connected, right-click then select 
Disable until only one network connection is listed.


• All virtual network adapters are disabled (refer to manufacturer 
documentation for instructions).


• Laptop computers – Wireless network connections are disabled.


Belongs to the 
Administrators


Domain is the 
same as the 
computer name
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Export data objects 
and settings from 
the current version 
of GeneMapper® 
ID-X Software


• Computers running a full version of GeneMapper® ID-X Software (contains 
the database): Export the data objects or settings you would like to restore after 
upgrade (analyzed projects, analysis methods, plot settings, etc.). For information, 
refer to the GeneMapper® ID-X Software online help.


• Computers running a client version of GeneMapper® ID-X Software: Export is 
not required.


• Computers running GeneMapper® ID Software v3.2: Do not export at this time. 
You will be prompted to export during the installation.


Uninstall 
GeneMapper® ID-X 
Software or 
Oracle® software


Uninstall GeneMapper® ID-X Software, any other programs that use Oracle databases, 
and any existing versions of Oracle databases, whether Life Technologies products or 
products from other companies. Go to Start Control Panel Add or Remove 
Programs.


After uninstallation, Ensure that the GeneMapper® ID-X Software is uninstalled (go to 
Start Control Panel Add or Remove Programs and make sure it is not listed.


If it is still listed, manually uninstall the software (see “If the GeneMapper® ID-X 
Software is still listed after uninstalling (tested on Windows® XP only)” on page 38).


Check virtual 
memory settings


1. On the desktop, right-click My computer, select Properties Advanced, then 
click Settings in the Performance section.
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Procedures to perform before installation: Windows® XP Operating System (OS) 


2. In the Performance Options dialog box, click the Advanced tab, then click Change 
in the Virtual Memory section.


3. In the Virtual Memory dialog box, select the C: drive. Click the Custom size radio 
button. Specify 2046 MB for initial and 4092 for maximum size.


IMPORTANT! The exact Maximum Size necessary may depend on your computer 
configuration. If installation still fails when using these values, or if Oracle® 
ORA-12528 and ORA-12541 errors are displayed, increase the Maximum size to at 
least 2✕ the physical memory (the minimum required for the installation of 
Oracle® software) up to the value shown for Space Available, then repeat the 
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installation. To determine the physical memory for your computer, right-click My 
Computer on the desktop, select Properties, then look for the RAM value on the 
General tab. Example: If the physical memory is 3.0 GB RAM, set the Maximum 
Size to 6000.


4. Click Set, then click OK.
These settings are not activated until you restart the computer.


Clear Windows® 
XP application and 
system logs


1. Select Start Settings Control Panel Administrative Tools Event Viewer.


2. Right-click Applications, then select Properties.
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Procedures to perform before installation: Windows® XP Operating System (OS) 


3. In the Application Properties dialog box, set the Maximum Log Size to 10048, then 
click Clear Log. 


4. Click OK.


5. Right-click System, then select Properties.


6. In the System Properties dialog box, set the Maximum Log Size to 10048, then 
click Clear Log.


7. Click OK.


Check Microsoft 
.NET Framework 
version


Ensure that a version of 2.0 or later is installed on the computer:


1. Select Start Settings Control Panel Add or Remove Programs.


2. Scroll down and determine if a version of 2.0 or later is installed. (There may be 
multiple versions installed. Do not remove any versions of the software.)


3. If a version of 2.0 or later is not installed, insert the v1.4 Full installation or Full 
Upgrade DVD in the DVD drive. Navigate to the DotNet directory, then 
double-click NETFx20SP2_x86.exe to launch the Microsoft .NET Framework 2.0 
Service Pack 2 (SP2) installer.


Version 2.0 or higher is required
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4. Read and accept the end user licensing agreement, then click Install.


5. After installation completes, verify the Microsoft .NET Framework 2.0 SP2 was 
successfully installed (select Start Settings Control Panel Add or Remove 
Programs).


Restart the 
computer and 
recheck virtual 
memory settings


To activate the changes made in the previous sections, restart the computer before 
installing the software.


After the computer restarts, follow the procedure in “Check virtual memory settings” 
on page 15 and ensure that the new settings are activated.
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Procedures to perform before installation: Windows® 7 Operating System (OS) 


Procedures to perform before installation: Windows® 7 Operating 
System (OS) 


You must perform all procedures in this section before installing the software.


• “Check user access” on page 20
• “Modify antivirus, firewall, and network computer settings” on page 22
• “Export data objects and settings from the current version of GeneMapper® ID-X 


Software” on page 22
• “Uninstall GeneMapper® ID-X Software or Oracle® software” on page 22
• “Check virtual memory settings” on page 23
• “Check notification settings” on page 26
• “Check Microsoft .NET Framework version” on page 26
• “Restart the computer and recheck virtual memory settings” on page 27


Check user access You must log on to the local computer using a local account with administrator 
privileges (read, write, and execute [rwx] permissions). The local computer is typically 
identified in the log in dialog box by the text “(this computer)” after the computer 
name


A local computer account may be different from the account you normally use to log in 
to the computer. The local account:


• Can not include network domain policies that restrict access to the install drive of 
the local computer account.


• Can not restrict access to operating system firewall or other security 
configurations.


Check Local status


1. Select Control Panel User Accounts. Click Configure advanced user 
profile properties.
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2. Select your local user account and ensure that the Type is Local.


Check Administrator privileges


1. Right-click My Computer, then select Manage.


2. In the Computer Management dialog box, click Local Users and Groups, then 
double-click Groups.


3. Double-click Administrators. Ensure that your local account is listed in the 
Administrators group.
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Procedures to perform before installation: Windows® 7 Operating System (OS) 


Modify antivirus, 
firewall, and 
network computer 
settings


1. Disable Antivirus software (including anti-malware software) before the 
installation.


2. Disable Firewalls before the installation.


3. Ensure that your network access meets the following conditions: 
• Do not use a wireless network. Use a cable-based network system, such as a 


CAT5e network, with plug-in Network Interface Controller (NIC) cards 
rather than wireless NIC cards. The GeneMapper® ID-X Software uses TCP 
Internet Protocol (TCP/IP) to communicate between the user interface and 
the Oracle® database. Any disruption in the TCP/IP connection will 
disconnect the GeneMapper® ID-X Software from the Oracle® database.


• Only one network should be connected. Go to Control Panel Network and 
Sharing center. If more than one network is connected, double-click a 
connection, then select Disable until only one network connection is listed.


• All virtual network adapters are disabled (refer to manufacturer 
documentation for instructions).


• Laptop computers – Wireless network connections are disabled.


Export data objects 
and settings from 
the current version 
of GeneMapper® 
ID-X Software


• Computers running a full version of GeneMapper® ID-X Software (contains 
the database): Export the data objects or settings you would like to restore after 
upgrade (analyzed projects, analysis methods, plot settings, etc.). For information, 
refer to the GeneMapper® ID-X Software online help.


• Computers running a client version of GeneMapper® ID-X Software: Export is 
not required.


• Computers running GeneMapper  ID Software v3.2: Do not export at this time. 
You will be prompted to export during the installation.


Uninstall 
GeneMapper® ID-X 
Software or 
Oracle® software


Uninstall GeneMapper® ID-X Software, any other programs that use Oracle databases, 
and any existing versions of Oracle databases, whether Life Technologies products or 
products from other companies. Go to Start Control Panel Add or Remove 
Programs.
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After uninstallation, ensure that the GeneMapper® ID-X Software is uninstalled (go to 
Start Control Panel Add or Remove Programs and make sure it is not listed.


If it is still listed, manually uninstall the software (see “If the GeneMapper® ID-X 
Software is still listed after uninstalling (tested on Windows® XP only)” on page 38).


Check virtual 
memory settings


1. On the desktop, right-click My Computer, then click Advanced System Settings.
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2. In the System Properties dialog box, click Settings in the Performance section.


3. Click the Advanced tab, then click Change in the Virtual Memory section.


4. In the Virtual Memory dialog box, deselect the Automatically Manage paging file 
size for all drives check box. Select the C: drive. Click the Custom size radio 
button. Specify 2046 MB for initial and 4092 for maximum size.


IMPORTANT! The exact Maximum Size necessary may depend on your computer 
configuration. If installation still fails when using these values, or if Oracle® 
ORA-12528 and ORA-12541 errors are displayed, increase the Maximum size to at 
least 2✕ the physical memory (the minimum required for the installation of 
Oracle® software) up to the value shown for Space Available, then repeat the 
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installation. To determine the physical memory for your computer, right-click My 
Computer on the desktop, select Properties, then look for the RAM value on the 
General tab. Example: If the physical memory is 3.0 GB RAM, set the Maximum 
Size to 6000.


5. Click Set, then click OK.
These settings are not activated until you restart the computer.
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Procedures to perform before installation: Windows® 7 Operating System (OS) 


Check notification 
settings


1. Select Control Panel User Accounts. Click Change User Account 
Settings.


2. In the User Account Control Settings, drag the slider to the bottom position Never 
Notify.


Check Microsoft 
.NET Framework 
version


Ensure that a version of 2.0 or later is installed on the computer:


1. Select Control Panel User Programs and Features.


2. Scroll down and determine if a version of 2.0 or later is installed. (There may be 
multiple versions installed. Do not remove any versions of the software.)


3. If a version of 2.0 or later is not installed, insert the v1.4 Full installation or Full 
Upgrade DVD in the DVD drive. Navigate to the \DotNet directory, then 
double-click NETFx20SP2_x86.exe to launch the Microsoft .NET Framework 2.0 
Service Pack 2 (SP2) installer.


4. Read and accept the end user licensing agreement, then click Install.


Version 2.0 or 
higher is required
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5. After installation completes, verify the Microsoft .NET Framework 2.0 SP2 was 
successfully installed (select Control Panel User Programs and Features).


Restart the 
computer and 
recheck virtual 
memory settings


To activate the changes made in the previous sections, restart the computer before 
installing the software.


After the computer restarts, follow the procedure in “Check virtual memory settings” 
on page 23 and ensure that the new settings are activated.







28 GeneMapper® ID-X Software Version 1.4 User Bulletin
 


Installing GeneMapper® ID-X Software v1.4 


Installing GeneMapper® ID-X Software v1.4


General 
installation 
instructions 


IMPORTANT! If you use a computer platform that does not meet the requirements 
listed in “Computer requirements” on page 12, you may experience difficulties during 
installation (new or upgrade) of GeneMapper® ID-X Software, or the software may not 
function properly, even if the installation proceeded successfully. Review the list of 
recommended software operating systems included in the GeneMapper® ID-X 
Software v1.4 Release Notes (see page 4) before beginning installation, and report any 
issues encountered during installation to HID Technical Support (see page 5).


Before installing the GeneMapper® ID-X Software:


• Review “Computer requirements” on page 12, the GeneMapper® ID-X Software 
v1.4 Release Notes (see page 4), the GeneMapper® ID-X Software Version 1.2 
Installation Guide, and any supplemental documentation (see page 4).


• Log in to the local computer and have Administrator privileges when installing, 
un-installing, or upgrading the GeneMapper® ID-X Software. Logging in to a 
network domain with administrative privileges is not sufficient.


• During installation (new or upgrade) of GeneMapper® ID-X Software:
– Install the Full version first, then install all Client versions which will 


connect to the Full version database.
– Allow the installation DVD to Autostart, or double-click the Setup.exe file to 


launch the installer.
• When un-installing the GeneMapper® ID-X Software, log in using the same local 


user account as the one used when installing the software and follow the un-
installation message prompts during the un-installation process to ensure clean 
un-installation.
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Perform a 
GeneMapper® ID-X 
Software 
installation


Use the GeneMapper® ID-X Software v1.4 Full or Client installation DVD for new installations or installations to 
computers installed with GeneMapper® ID Software v3.2. A detailed description of different installation scenarios and 
steps performed by the user is summarized in Table 2 and Table 3.


Table 2  Full installation scenarios and steps


Installation Type Scenario Choose DVD Steps


GeneMapper® ID-
X Software Full 
installation


Full installation Stand Alone Computer 
without any version of 
GeneMapper® ID-X 
Software or Data Collection 
Software installed


GeneMapper® 
ID-X Software 
v1.4 Full


Part no. 4479707


1. Log in to the local computer (not a network domain) using 
an account with Administrator privileges.


2. Insert the GeneMapper® ID-X Software v1.4 Full DVD and 
follow the instructions.
Installation may take up to 1 hour to complete.


3. Enter the Registration Code to launch the software.


Full installation to a 
computer installed 
with GeneMapper® 
ID Software v3.2


Stand Alone Computer 
with GeneMapper® ID 
Software v3.2.x installed


GeneMapper® 
ID-X Software 
v1.4 Full


Part no. 4479707


1. Log in to the local computer (not a network domain) using 
an account with Administrator privileges.


2. Insert the GeneMapper® ID-X Software v1.4 Full DVD and 
follow the instructions.
The software detects the GeneMapper® ID Software v3.X.


3. When prompted, export the GeneMapper® ID Software v3.2 
data objects or settings you would like to restore after 
installation (analyzed projects, analysis methods, etc.) using 
the export utility located on the Full or Full Upgrade DVD.


4. Un-install the GeneMapper® ID Software v3.2 (go to the 
Windows® Control Panel, then select Add or Remove 
Programs).


5. Restart the computer, then log in to the local computer 
using an account with Administrator privileges.


6. Install the GeneMapper® ID-X Software v1.4 Full version 
from the Full DVD.
Installation may take up to 1 hour to complete.


7. Enter the Registration Code to launch the software.
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Table 3  Client installation scenarios and steps


Installation Type Scenario Choose DVD Steps


GeneMapper® ID-
X Software Client 
installation


Client installation Stand Alone Computer 
without any version of 
GeneMapper® ID-X 
Software installed


GeneMapper® 
ID-X Software 
v1.4 


1-Client


Part no. 4479711


5-Client


Part no. 4479708


10-Client


Part no. 4479709


1. Before installing, perform the procedures in the section 
appropriate for the computer:
• “Procedures to perform before installation: Windows® 


XP Operating System (OS)” on page 13.
• “Procedures to perform before installation: Windows® 7 


Operating System (OS)” on page 20.


2. Install a full version of the software before the client version 
(see Table 2 on page 29).


3. Log in to the local computer (not a network domain) using 
an account with Administrator privileges.


4. Insert the GeneMapper® ID-X Software v1.4 Client DVD and 
follow the instructions.
Installation takes about 15 minutes to complete.


5. Enter the Registration Code to launch the software.
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GeneMapper® ID-
X Software Client 
installation


Client installation to 
a computer with 
GeneMapper® ID 
Software v3.2


Stand Alone Computer 
with GeneMapper® ID 
Software v3.2.x installed


GeneMapper® 
ID-X Software 
v1.4 


1-Client 
Part no. 4479708


5-Client 
Part no. 4479708


10-Client 
Part no. 4479709


1. Before installing, perform the procedures in the section 
appropriate for the computer:
• “Procedures to perform before installation: Windows® 


XP Operating System (OS)” on page 13.
• “Procedures to perform before installation: Windows® 7 


Operating System (OS)” on page 20.


2. Log in to the local computer (not a network domain) using 
an account with Administrator privileges.


3. Insert the GeneMapper® ID-X Software v1.4 Full DVD and 
export the GeneMapper® ID Software v3.2 data objects or 
settings you would like to restore after installation (analyzed 
projects, analysis methods, plot settings, etc.) using the 
export utility located on the Full DVD.


4. Un-install the GeneMapper® ID Software v3.2 (go to the 
Windows® Control Panel, then select Add or Remove 
Programs).


5. Restart the computer, then log in to the local computer 
using an account with Administrator privileges.


6. Insert the GeneMapper® ID-X Software v1.4 Client DVD and 
follow the instructions.
Installation takes about 15 minutes to complete.


7. Enter the Registration Code to launch the software.


Installation Type Scenario Choose DVD Steps
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Upgrade from a 
previous version of 
GeneMapper® ID-X 
Software


Note the following:


• Before upgrading the software, close all instances of previous versions of 
GeneMapper® ID-X Software (on both Client and Full computers), and close all 
other software programs and open windows.


• You need two registration codes:
– During the upgrade, the installer will prompt for the registration code for the 


previously installed version of GeneMapper® ID-X Software.
– After upgrading to v1.4 and launching the software for the first time, enter 


the new registration code provided with version 1.4.
• The data exported from previous versions of the GeneMapper® ID-X Software 


can be imported and viewed in GeneMapper® ID-X Software v1.4.


A detailed description of different upgrade scenarios and steps performed by the user 
is summarized in Table 4 and Table 5.
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Table 4  Full upgrade scenarios and steps


Installation Type Scenario Choose DVD Steps


Upgrade to 
GeneMapper® ID-X 
Software Full 
installation


Upgrade GeneMapper® ID-X 
Software v1.0.1 or later Full 
install on a stand-alone 
computer


GeneMapper® ID-X 
Software Version 1.4 
Full Upgrade


Part no. 4479715


1. Before installing, perform the procedures in the section appropriate 
for the computer:
• “Procedures to perform before installation: Windows® XP 


Operating System (OS)” on page 13.
• “Procedures to perform before installation: Windows® 7 Operating 


System (OS)” on page 20.


2. Log in to the local computer using an account with Administrator 
privileges.


3. Insert the GeneMapper® ID-X Software Full Upgrade DVD and follow 
the instructions.


4. Enter the Registration Code from the previous version of software. 
(The software will prompt you to enter the Registration Code from the 
new version when you launch the software for the first time.)
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Procedures to perform
 after installation 


Table 5  Client upgrade scenarios and steps


Procedures to perform after installation


Reset file and 
folder permissions 
after installation 
(Client installation)


The client installer specifies folder privileges at the time of the GeneMapper® ID-X Software installation.


However, the NTFS permissions set by the system administrator may not allow the GeneMapper® ID-X Software to 
access the GeneMapper folder following installation. Before you run the software, check the permissions to make sure 
that the GeneMapper® ID-X Software can access the GeneMapper folder. 


If you do not have the required permissions, you may see a “can't access file” or “..\GeneMapper_Preferences (Access is 
denied)” error message when using the software. To set the privileges manually, either before running the software or in 
the event of an error message:


1. Right-click the AppliedBiosystems folder.


2. Select Properties, then click the Security tab.


3. In the top pane, select Users. 


Installation Type Scenario Choose DVD Steps


Upgrade to 
GeneMapper® ID-X 
Software Client


Upgrade GeneMapper® ID-X 
Software v1.0.1 or later Client 
installed on a stand-alone 
computer


GeneMapper® ID-X 
Software Version 1.4 
Client Upgrade


Part no. 4479710


1. Before installing, perform the procedures in the section appropriate 
for the computer:
• “Procedures to perform before installation: Windows® XP 


Operating System (OS)” on page 13.
• “Procedures to perform before installation: Windows® 7 Operating 


System (OS)” on page 20.


2. Upgrade a full version of the software before the client version (see 
Table 4 on page 33).


3. Log in to the local computer using an account with Administrator 
privileges.


4. Insert the GeneMapper® ID-X Software Client Upgrade DVD and 
follow the instructions.
The software detects the previous version of GeneMapper® ID-X 
Software.


5. Enter the Registration Code from the previous version of software. 
(The software will prompt you to enter the Registration Code from the 
new version when you launch the software for the first time.)
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4. Windows 7 OS only: Click Edit.


5. In the bottom pane, select Full Control.


Reset antivirus, 
firewall, and 
network computer 
settings


Reset the antivirus, firewall, and network settings you changed for installation.


 


Import 
GlobalFiler™ 
stutter files


Import the stutter files provided with the software into the GeneMapper® ID-X 
Software database. See the GeneMapper® ID-X Software online help for information.


Obtain and run the 
HID Updater on 
3500 Series 
instruments


You can run 6-dye samples on 3500 Data Collection Software v1 or v2. Before running 
on either system for the first time, run the HID Updater 3500 DC v2.0 
(Part no. 4480670). The HID Updater installs the plate templates, assays, and 
instrument protocols needed to run GlobalFiler™ Kit samples. For more information, 
refer to the release notes provided with the Updater.


Note: If you have a new instrument installed by a Life Technologies representative, the 
updater may have been run during installation.


1. Obtain the HID Updater 3500 DC v2.0 from www.lifetechnologies.com/
support Software, Patches & Updates 3500 Series Genetic Analyzers for 
Human Identification.


2. Exit the 3500/3500xL Data Collection Software.


3. Load the HID Updater Installer CD on the instrument computer.


4. Double click the HID_Updater_3500_DC_SW_2.0.exe file on the CD.


5. When installation is complete, restart the computer.


Windows® XP OS Windows® 7 OS



www.lifetechnologies.com/support

www.lifetechnologies.com/support
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Troubleshooting


Symptoms and 
causes


Symptom Possible cause Action


ORA-12528 and ORA-12541 Oracle® 
errors displayed during installation


Problem with Oracle® software 
installation.


Contact Life Technologies.


“GeneMapper® ID-X software requires 
Microsoft .NET Framework 2.0 or 
greater. You can download from 
Microsoft or run the .NET setup 
included in the DVD to install it.”


Incorrect Microsoft® .NET Framework 
version 


1. Cancel the installation.


2. Install the required version. See 
“Check Microsoft .NET Framework 
version” on page 18.


3. Start the installation again.


GeneMapper® ID-X Software will not 
start after installation


Uninstallation of the previous version 
of GeneMapper® ID-X Software failed.


Note: In most cases, uninstallation 
should succeed. However, third-party 
software, firewall interference, and 
other situations may interfere with 
successful uninstallation.


Uninstall the software. See “Uninstall 
the GeneMapper® ID-X Software” on 
page 38.


If the problem persists, contact Life 
Technologies.


“No databases found” message Network security settings are 
preventing communication between 
the user interface and the Oracle® 
database.


Modify network security settings. See 
“Enable communication with port 1521 
Windows® XP OS” on page 39 or 
“Enable communication with port 1521 
Windows® 7 OS” on page 39.


Virtual network adapters are enabled. Disable virtual network adapters.


If the problem persists, contact Life 
Technologies.
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“The database connection has been 
lost. Please restart the application. 
This message may appear multiple 
times.” message


Network communication is 
interrupted.


Restart the software.


Restart Oracle services (see “Restart 
Oracle services” on page 43).


Wireless network in use. Use a cable-based network system, 
such as a CAT5e network, with plug-in 
Network Interface Controller (NIC) 
cards.


Full installation regularly loses 
connection with the database


Anti-virus software is interfering with 
communication.


Use less restrictive anti-virus settings.


Disable, replace, or remove the anti-
virus software.


Use a cable-based network system, 
such as a CAT5e network, with plug-in 
Network Interface Controller (NIC) 
cards.


Unstable network connections. Contact your network administrator.


Use a cable-based network system, 
such as a CAT5e network, with plug-in 
Network Interface Controller (NIC) 
cards.


Client installation “cannot access file” 
or “..\GeneMapper_Preferences 
(Access is denied)” message


File and folder permissions are not set 
correctly on the client computer.


Set permissions. See “Reset file and 
folder permissions after installation 
(Client installation)” on page 34.


Client installation regularly loses 
connection with the database, but full 
installation does not lose connection


Unstable network connections. Contact your network administrator.


Disk space message is displayed when 
you start the software


The computer has limited available 
disk space.


If possible, archive then delete data 
from the database.


Use the Database Dashboard utility to 
compress the database.


Note: You may see a discrepancy 
between the space used in the 
Database Dashboard GeneMapper 
IDX  Projects Statistics and the 
available free space. This discrepancy 
is caused when you delete projects 
from the GeneMapper® ID-X Software.


Version error displayed when you 
import a panel file (this message 
differs from the message displayed in 
earlier versions of the software) 


The version text in the panel .txt file is 
not present.


Edit the panel .txt file to include the 
text shown in the figure.


Symptom Possible cause Action
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Uninstall the 
GeneMapper® ID-X 
Software


1. Restart the computer and log on using a local computer administrator account 
(see “Check user access” on page 13 or page 20).


2. Ensure that no programs or applications are running.


3. Disable any antivirus software (including antimalware software).


4. Select Control Panel Uninstall a Program. Select GeneMapper® ID-X 
Software, then click Uninstall.


5. Restart the computer and log on using a local computer administrator account.


6. Confirm that the software has been uninstalled: select Control 
Panel Uninstall a Program. If GeneMapper® ID-X Software is still listed, go to 
“If the GeneMapper® ID-X Software is still listed after uninstalling (tested on 
Windows® XP only)” below.


If the 
GeneMapper® ID-X 
Software is still 
listed after 
uninstalling (tested 
on Windows® XP 
only)


1. Ensure antivirus/antimalware software is disabled.


Note: In some instances, the antivirus/antimalware software is automatically 
enabled, so you must ensure it is disabled more than one time in the procedure.


2. Confirm the Virtual Memory settings are correct (“Check virtual memory 
settings” on page 15).


3. Run the Remove Oracle utility:


a. Insert the GeneMapper® ID-X Software Full or Full Upgrade Installation 
DVD in the computer DVD drive, right-click on the drive icon, then select 
Explore.


b. Navigate to Utilities RemoveOracle.exe.


c. Copy RemoveOracle.exe to the desktop.


d. Double-click RemoveOracle.exe (a black box appears for a few seconds and 
disappears).


4. Navigate to and delete the entire x:\AppliedBiosystems folder.


5. Restart the computer and log on using a local computer administrator account.


Cannot access deleted audit records Restore the audit records. 1. In the Project window, select 
Admin Audit Manager Report.


2. Log in to the Audit Manager.


3. In the Audit History Viewer, 
File Edit Query, leave the default 
settings, then click OK.


4. Select File Execute Query.


Small markers and low molecular 
weight microvariant alleles are not 
displayed in plots when using the 
default 6-dye plot setting


The 6-dye plot setting starts at 75 bp. 
However, the smallest markers in the 
GlobalFiler™ Express Kit and low 
molecular weight microvariant alleles 
may fall below 75 bp. 


Edit plot settings to decrease the 
starting size range (for example, to 
60 bp) to ensure all alleles are 
displayed in plots.


Symptom Possible cause Action
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Enable 
communication 
with port 1521 
Windows® XP OS


The GeneMapper® ID-X Software uses port 1521 to communicate between the user 
interface and the Oracle database via the TCP Internet Protocol and TNS Names. On 
most computers, this port is enabled automatically during installation.


However, if the software does not start or a “No databases found” message is 
displayed after installation, modify settings to enable communication with port 1521.


IMPORTANT! In addition to Windows security settings, some third-party anti-virus or 
firewall applications may affect port 1521. If you are running, third-party anti-virus or 
firewall applications, modify settings for those applications to enable communication 
with port 1521.


1. Log on to the computer using a local computer administrator account (see “Check 
user access” on page 13).


2. Select Start Network connections. Right-click Local Area Connection, select 
Properties, click Advanced, then click Settings.


3. If the Windows Firewall is on, click Exceptions, click Add Program, then select 
GeneMapper® ID-X Software.


Enable 
communication 
with port 1521 
Windows® 7 OS


The GeneMapper® ID-X Software uses port 1521 to communicate between the user 
interface and the Oracle database via the TCP Internet Protocol and TNS Names. On 
most computers, this port is enabled automatically during installation.


However, if the software does not start or a “No databases found” message is 
displayed after installation, modify settings to enable communication with port 1521.


IMPORTANT! In addition to Windows security settings, some third-party anti-virus or 
firewall applications may affect port 1521. If you are running, third-party anti-virus or 
firewall applications, modify settings for those applications to enable communication 
with port 1521.
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Troubleshooting  


1. Select Control Panel Security Windows Firewall. Click Advanced 
Settings.


2. In the Windows Firewall with Advanced Security window, click Inbound Rules.
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3. Click New Rule.


4. Select Port, then click Next.


5. Select TCP, then type 1521 in the Specific Local Ports, then click Next.
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Troubleshooting  


6. In the Action page, select Allow the connection, then click Next.


7. In the Profile page, leave the default settings selected, then click Next.


8. In the Name page, type GeneMapper IDX, then click Finish.
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The Inbound Rules List is displayed with GeneMapper IDX added as a rule. The 
rule should be enabled by default (indicated by the presence of the Disable Rule 
command).


9. If Enable Rule is displayed instead of Disable Rule, click Enable Rule.


Restart Oracle 
services


If a “The database connection has been lost” message is displayed, restart Oracle 
services using a .bat file or manually.


Restarting with a .bat file


1. On the v1.4 Full, Demo, or Full Upgrade installer DVD, navigate to the Utilities 
folder.


2. Double-click ServicesRestart.bat. (You can also copy the file to your hard disk 
and start the .bat file from your hard drive.)
The following window is displayed for ~2 minutes as the services restart.


3. When the window closes, start the GeneMapper® ID-X Software.
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Restarting manually


1. Go to Start Control Panel Administrative Services Services.


2. In the Services screen, right-click the following services, then select Restart:
• OracleIFAGMIDXTNSListener
• OracleMTSRecoveryService
• OracleServiceIFA


3. Ensure the Startup Type is set to Automatic for each service. If it is not, right-click 
a service, then select Automatic for Startup Type.


4. Start the GeneMapper® ID-X Software.
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Test cases 
performed


Table 6  Data collection software verification testing


Testing Categories Subcategories Test Description


3130/3730 Data 
Collection software 
v4


3500 Data Collection 
Software v2


3500 Data Collection 
Software v1


Run setup, 
instrument 
control, and data 
collection of 5-dye 
and 6-dye 
samples.


Activate 6-dye license (not required for 3500), perform spatial calibration, 
perform a spectral calibration with DS-33 and DS-36 Matrix standards, run 
samples processed with existing AmpFlSTR® PCR Amplification Kit and the 
GlobalFiler™ Express Kit. 


Genotyping Evaluate genotyping concordance between new and earlier versions of Data 
Collection Software.


Sizing precision Calculate sizing precision and size range per run for each instrument using 
GlobalFiler™ Express Kit allelic ladder data.


Sensitivity Evaluate GlobalFiler™ Express Kit sample peak heights and allelic dropout 
with 125 pg total DNA input.
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Software verification testing  


Table 7  GeneMapper® ID-X Software v1.4 verification testing


Testing Categories Subcategories Test Description


GeneMapper® ID-X 
Software v1.4 
testing with the 
GlobalFiler™ 
Express Kit


Allelic ladder 
genotyping


• Compare the allelic ladder run sizing, genotyping, and PQV scoring 
between v1.3 and v1.4 (without ACC).


• Visually inspect 20 allelic ladders from each instrument for proper allele 
calling, PQV scoring, and PQV flagging.


Sample 
genotyping 


• Compare the single-source (population) and positive control sample 
allele calls:
– To corresponding allele calls generated with Identifiler®, NGM 


SElect™, and Yfiler® Kits.
– Between instruments.


• Compare the single-source (population), positive control sample, and 
sensitivity sample: sizing, genotyping, and PQV scoring between v1.3 and 
v1.4 (without ACC).


GeneMapper® ID-X 
Software v1.4 
testing GlobalFiler™ 
Express Kit


Mixture Analysis Evaluate for accurate results:
• MIT pruning and sample segregation.
• Pattern extraction, PHR, residual, Mx and Avg Mx calculation, and flags 


and values.
• Individual data files for RMP, CPI, LR, and multiple-kit merging 


calculations.


Concordance testing 
of legacy kit data 
with GeneMapper® 
ID-X Software v1.3


Sizing and 
genotyping


• Export Genotype and Sizing tables and compare peak heights, areas, data 
points, sizes, allele names, and PQV scores.


• Compare the 310 matrix results.


Mixture analysis Compare mixture analysis calculations and flags using the same analysis 
methods and thresholds.


Verification of new 
v1.4 software 
features and 
updates


ACC and AN PQVs, 
Y Marker check 
box in Panel 
Manager (new)


• Process GlobalFiler™ Express Kit data with the GlobalFiler panel and 
bins.


• Visually verify the accuracy of the ACC and AN flag results.


Spike Detection 
disable/enable 
function for 
samples (new)


Disable/enable sample spike detection and visually verify accuracy of SPK 
and GC flag results.


SPK PQV results 
(updates to N/A 
and Check Flag 
rules)


• Confirm SPK flag is Check  for any sample type where spike detection 
is enabled and a spike is present (including samples that contain a spike, 
but do not contain true alleles).


• Confirm SPK flag is N/A for any sample type where spike detection is 
disabled.


Define New 
Sample Path 
function


Define New Sample Path function works for .hid files.
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Computers used Table 8  Configuration of test computers 


Computer Configuration


Testing Category Make/
Model


Processor (CPU)/
Speed


Memory 
(RAM)


Operating System (OS)/
Service Pack (SP)


Data Collection 
Software v4 Dell®


OptiPlex® XE 
(4 computers)


Intel® Core™2 Duo E8400 
3 GHz 4 Gb Windows® 7 Professional OS 


(SP1), 32-bit3500 Data Collection 
Software v2


GeneMapper® ID-X 
Software v1.4


Dell®
Latitude® E6500


Intel® Core™2 Duo P8700 
2.53 GHz


3.48 Gb Windows® 7 Professional OS 
(SP1), 32-bit


Dell®
Latitude® E6500


Intel® Core™2 Duo P8700 
2.53 GHz


3.48 Gb Windows® XP Professional OS 
(SP3), 32-bit


GeneMapper® ID-X 
Software v1.3


Dell® 
OptiPlex® XE


Intel® Core™2 Duo E8400 
3 GHz


4 Gb Windows® XP Professional OS 
(SP2), 32-bit
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Samples used for 
concordance 
testing


 A total of 3149 sample files (.fsa and .hid) were used in the sizing and genotyping concordance test. These samples were 
analyzed using both GeneMapper® ID-X Software versions 1.3 and 1.4. The Genotypes and Sizing tables were exported 
and compared using Beyond Compare® Software version 3.2.4 to determine whether any differences in data output 
resulted. The peak heights, peak areas, data points, sizes, allele names, and all the PQV scores were compared between 
the two software versions.


Table 9  Number of sample files (.fsa and .hid) by type used in concordance testing. The CE instrument, Data Collection software version, and AmpFlSTR® kit 
used to generate data are noted. 


Instrument/
Data Collection 


Software


AmpFlSTR®


Kit
Single
Source Sensitivity Mixture


Low
Quality


DNA
LOR OMR Spike Good


Ladder


Low
Quality
Ladder


Positive Negative Total


310 Genetic 
Analyzer


Data Collection 
Software v3.0/3.1


COfiler® 16 6 5 12 — — — 8 — 1 1 49


Profiler 
Plus®


16 6 6 12 — — — 8 — 1 1 50


Identifiler® 16 6 6 12 — — — 15 — 1 1 57


SGM Plus® 16 8 6 12 — — — 5 — 1 1 49


SEfiler™ 16 5 6 12 — — — 5 — 1 1 46


Yfiler® 80 — — — — — — 6 — 1 1 88


MiniFiler™ 30 — — — — — — 7 — 1 1 39


3100 Genetic 
Analyzer


Data Collection 
Software v1.1/2.0


COfiler® 16 6 6 12 — — — 3 — 1 1 45


Profiler 
Plus®


16 6 6 12 — — — 3 — 1 1 45


Identifiler® 16 6 6 12 — — — 3 — 1 1 45


SGM Plus® 16 6 6 12 — — — 3 — 1 1 45


SEfiler™ 16 6 6 12 — — — 3 — 1 1 45


3100-Avant™ 
Genetic Analyzer


Data Collection 
Software v2


COfiler® 16 6 6 12 — — — 3 — 1 1 45


Profiler 
Plus®


16 6 6 12 — — — 3 — 1 1 45


Identifiler® 16 6 6 12 — — — 3 — 1 1 45
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3130xl Genetic 
Analyzer


Data Collection 
Software v3.0


Profiler 
Plus®


— — — — — — — 48 — — — 48


Identifiler® 93 24 12 30 12 10 9 48 58 1 1 298


SGM Plus® — — — — — — — 32 — — — 32


SEfiler™ — — — — — — — 16 — — — 16


Yfiler® 10 — 2 — — — 16 32 — 1 1 62


MiniFiler™ 10 — 2 — — — — 32 — 1 1 46


Sinofiler™ 113 36 14 — — — — 48 — — 6 217


NGM SElect™ 
Express


100 — — — — — — 12 — — — 112


3130xl Genetic 
Analyzer
Data Collection 
Software v3.1.1


Yfiler® — — — — — — — 48 — 45 3 96


NGM SElect™ — — — — — — — 48 — 45 3 96


3730 DNA 
Analyzer
Data Collection 
Software v3.0


Identifiler® 90 48 — — — — — 48 — 1 1 188


3730 DNA 
Analyzer
Data Collection 
Software v3.1.1


Identifiler® — — — — — — — 48 — 45 3 96


3130xl Genetic 
Analyzer
Data Collection 
Software v4


SGM Plus® 60 — — — — — — 12 — 12 12 96


Identifiler® 
Plus


60 — — — — — — 12 — 12 12 96


Yfiler® 60 — — — — — — 12 — 12 12 96


NGM™ SElect 60 — — — — — — 12 — 12 12 96


Instrument/
Data Collection 


Software


AmpFlSTR®


Kit
Single
Source Sensitivity Mixture


Low
Quality


DNA
LOR OMR Spike Good


Ladder


Low
Quality
Ladder


Positive Negative Total







50
G


eneM
apper ®


 ID
-X Softw


are Version 1.4 U
ser B


ulletin 


Softw
are verification testing


 


3730 DNA 
Analyzer
Data Collection 
Software v4


Identifiler® 60 — — — — — — 12 — 12 12 96


3500xL Genetic 
Analyzer


Data Collection 
Software v1


Identifiler® 
Plus


84 — — — — — — 12 — — — 96


Identifiler® 
Direct


84 — — — — — — 12 — — — 96


NGM™ 84 — — — — — — 12 — — — 96


NGM SElect™ 
Express


52 — — — — — — 8 — — 4 64


3500xL Genetic 
Analyzer


Data Collection 
Software v2


SGM Plus® 60 — — — — — — 12 — 12 12 96


Identifiler® 
Plus


60 — — — — — — 12 — 12 12 96


Identifiler® 
Direct


60 — — — — — — 12 — 12 12 96


NGM SElect™ 60 — — — — — — 12 — 12 12 96


Total 1578 187 107 186 12 10 25 690 58 262 146 3149


Instrument/
Data Collection 


Software


AmpFlSTR®


Kit
Single
Source Sensitivity Mixture


Low
Quality


DNA
LOR OMR Spike Good


Ladder


Low
Quality
Ladder


Positive Negative Total







51GeneMapper® ID-X Software Version 1.4 User Bulletin
 


 


Samples used for 
GlobalFiler™ Kit 
Express 
genotyping testing


A total of 1990 sample files (.fsa and .hid) were used in the sizing and genotyping 
concordance test. These samples were analyzed using both GeneMapper® ID-X 
Software versions 1.3 and 1.4. The Genotypes and Sizing tables were exported and 
compared using Beyond Compare® Software version 3.2.4 to determine whether any 
differences in data output resulted. The peak heights, peak areas, data points, sizes, 
allele names, and all the PQV scores (except for ACC and AN) were compared 
between the two software versions. The results for the sensitivity samples, allelic 
ladders, positive and negative controls were also visually inspected for accuracy.


Table 10  Number of sample files (.fsa and .hid) by type used in GlobalFiler™ Express Kit testing. The CE instrument and Data 
Collection software version used to generate data are noted. 


Samples used for 
Spike enable/
disable testing


• 64 data files with spikes generated with existing kits
• 45 data files with spikes generated with the GlobalFiler™ Express Kit


Samples used for 
ACC and AN testing


The 80 sensitivity samples listed in Table 10 were visually inspected for ACC and AN 
PQV result accuracy.


Legacy samples 
used for Mixture 
analysis testing


A historical mixture sample data set was used to verify the concordance of the mixture 
analysis results between the GeneMapper® ID-X Software versions 1.3 and 1.4. The 
data set included 2 contributor mixtures made from 8 pairs of genomic DNA samples 
prepared in 11 mixture ratios: 1:0, 1:1, 1:2, 1:3, 1:5, 1:9, 9:1, 5:1, 3:1, 2:1, and 0:1. The 1:0 
and 0:1 mixtures were used as 1 contributor (single-source) samples as well as the 
known samples. The data set also included a sample with a 3 contributor mixture in a 
mixture ratio of 1:1:2, and a sample triallelic for marker D7S820. The mixture samples 
were amplified with the AmpFlSTR® Identifiler® (1 ng and 0.125 ng), Profiler Plus®, 
COfiler®, and SGM Plus® PCR amplification kits. The samples were collected from a 
3130xl Genetic Analyzer.


Instrument/
Data Collection Software


Single
Source Sensitivity Mixture Allelic


Ladder Positive Negative Total


3130xl Genetic Analyzer
Data Collection Software v4


250 20 40 96 6 6 418


3730 DNA Analyzer
Data Collection Software v4


250 — — 192 6 6 454


3500xL Genetic Analyzer


Data Collection Software v1


250 20 — — 6 6 418


3500 Genetic Analyzer


Data Collection Software v2


250 20 40 96 6 6 418


3500xL Genetic Analyzer


Data Collection Software v2


250 20 40 96 6 6 282


Total 1250 80 120 480 30 30 1990
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Software verification testing  


The following mixture analysis features and number of sample files were tested:


• Mixture Interpretation Threshold (MIT) pruning and sample segregation testing – 
467 sample files 


• Pattern extraction comparison – 389 sample files 
• Random Match Probability (RMP), Combined Probability of Inclusion/Exclusion 


(CPI/CPE), and Likelihood Ratio (LR) calculations – 30 sample files
• Known matching – 60 sample files
• Multiple kit merging – 8 pairs of sample files


Mixture Analysis log files were generated from both software versions with the same 
sample file sets.These files were compared using the Beyond Compare® Software 
v3.2.4. The comparison tool lined up the text files from the two software versions, and 
compared the file contents for concordance.


GlobalFiler™ 
Express samples 
used for Mixture 
Analysis


Data Collection 
Software settings 
used to run 
GlobalFiler™ 
Express samples


Sample 
name Gender Mixture 


ratio
DNA input 


ng:ng
Contributor 


1 (µL)
Contributor 


2(µL)


H15 H1 M M 0:1 0.0:0.1 0 10


H31 H30 F F 1:1 0.5:0.5 5 5


H3 H23 M F 1:2 0.33:0.67 3.3 6.7


H26 H6 M F 1:3 0.25:0.75 2.5 7.5


H20 H24 F F 1:5 0.17:0.83 1.7 8.3


1:7 0.125:0.875 1.25 8.75


1:9 0.1:0.9 1 9


1:0 1.0:0.0 10 0


Total — — — 24.5 55.25


Genetic Analyzer Run modules and conditions


3500 • HID36_POP4
Injection conditions: 1.2 kV/15 sec


• Dye Set J6


3500xL • HID36_POP4xl
Injection conditions: 1.2 kV/24 sec


• Dye Set J6


3130xl • HIDFragmentAnalysis36_POP4
Injection conditions: 3 kV/10 sec


• Dye Set J6


3730 • GeneMapper_36_POP7
Injection conditions: 2 kV/10 sec


• Dye Set J6
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GeneMapper® ID-X 
Software v1.4 
analysis settings 
for GlobalFiler™ 
Express data


• GlobalFiler_Express_v1.1X panel, AmpFLSTR_Bins_v3X bin, and 
AmpFLSTR_Bins_v3X stutter files


• GS600_LIZ_(60-460) size standard


IMPORTANT! Before using the Normalization option, perform appropriate internal 
validation studies.


IMPORTANT! Before analyzing 3730 data, see “3730 DNA Analyzer allelic ladder 
failures” on page 57.


3500 and 3130 3730
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Software verification testing  


Results All metrics were met as described in Table 11. In all cases, the contents of the 
genotypes table from v1.3 and v1.4 software match each other. 


Table 11  Summary of data collection software verification testing results


Testing Categories Subcategories Expected Outcome Result


3130/3730 Data 
Collection software 
v4


3500 Data Collection 
Software v2


3500 Data Collection 
Software v1


Run setup, 
instrument 
control, and data 
collection of 5-dye 
and 6-dye 
samples.


Proper operation and data collection of samples processed 
with existing AmpFlSTR® Kits and the GlobalFiler™ Express 
Kit. 


Pass. For 
more 
information, 
see 
“Capillaries 
Viewer issue 
in Data 
Collection 
Software v4” 
on page 57.


Genotyping 100% concordance between new and earlier versions of 
Data Collection Software.


Pass. For 
more 
information, 
see “3730 
DNA 
Analyzer 
allelic ladder 
failures” on 
page 57 and 
“3730 DNA 
Analyzer 
sizing 
failures” on 
page 60.


100% concordance between 3130, 3730, and 3500 
instruments.


Pass


Sizing precision • Standard deviation of mean size within a run is ≤0.15 bp 
for all alleles in the allelic ladder.


• Size range within a run is ≤0.5 bp for the largest allele in 
the allelic ladder.


Pass


Sensitivity Signal intensity of 6-dye samples meets specifications with 
no allelic dropout at 125 pg total DNA input


Pass
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Table 12  Summary of GeneMapper® ID-X Software v1.4 testing GlobalFiler™ Express Kit verification testing


Testing 
Categories Subcategories Expected Outcome Result


GeneMapper® ID-
X Software v1.4 
testing 
GlobalFiler™ 
Express Kit


Allelic ladder 
genotyping


• 100% concordance for sizing, genotyping, and PQV scoring 
between GeneMapper® ID-X Software v1.3 and v1.4 
(without ACC).


• 100% accurate allele calling, PQV scoring, and PQV 
flagging for 20 allelic ladders from each instrument.


Pass. For 
more 
information, 
see “3730 DNA 
Analyzer 
allelic ladder 
failures” on 
page 57.


Sample 
genotyping 


• 100% concordance of allele calls between single-source 
(population) and positive control sample and 
corresponding allele calls generated with Identifiler®, 
NGM SElect™, and Yfiler® Kits.


• 100% concordance of sizing, genotyping, and PQV scoring 
between GeneMapper® ID-X Software v1.3 and v1.4 
(without ACC).


• 100% accurate allele calling, PQV scoring, and PQV 
flagging for all sensitivity samples, 1 positive control, and 
1 negative control from each instrument. 


Pass. For 
more 
information, 
see “3730 DNA 
Analyzer 
allelic ladder 
failures” on 
page 57.


Mixture Analysis All mixture analysis calculations and flags are 100% accurate 
when compared to visual inspections or results obtained with 
third-party tools when using the same analysis methods and 
thresholds.


Pass


Concordance 
testing with 
GeneMapper® ID-
X Software v1.3


Genotyping, peak 
detection, PQVs


• 100% concordance of allele calls with Sample Spike 
Detection enabled.


• 100% concordance of peak height, area and data points 
with and without normalization.


• 100% concordance of all PQV scores, including SQ, with 
Sample Spike Detection enabled.


Pass


Mixture Analysis 100% concordance of mixture analysis results, calculations of 
MIT pruning, sample segregation, pattern extraction, UI flag, 
Known matching, RMP, CPI, LR, and multi-kit merging. 


Pass
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Software verification testing  


Verification of 
new v1.4 software 
features and 
updates


ACC and AN PQVs, 
Y Marker check 
box in Panel 
Manager (new)


• 100% concordance of allele calls compared to results from 
Yfiler® kit data and visual inspections.


• The ACC values and flags are 100% accurate.


Pass


Spike Detection 
disable/enable 
function for 
samples (new)


• SPK flag is N/A when spike detection is disabled with and 
without the presence of a spike.


• SPK flag is Check  when spikes are present in a marker 
and sample Spike Detection is enabled.


Pass


SPK PQV for 
markers that 
contain a spike but 
no alleles (update)


• SPK flag is Check  for markers that contain a spike but 
no alleles.


• SPK flag is N/A when spike detection is disabled with and 
without the presence of a spike.


Pass


Define New 
Sample Path 
function


Supports .hid files. Pass


Testing 
Categories Subcategories Expected Outcome Result
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Testing 
observations


• Capillaries Viewer issue in Data Collection Software v4
• 3730 DNA Analyzer allelic ladder failures
• 3730 DNA Analyzer sizing failures


Capillaries Viewer issue in Data Collection Software v4


The first time you add capillaries in the Capillaries Viewer (displayed by selecting 
Capillaries Viewer in the left navigation pane), the software may incorrectly display 
dye colors in some of the capillaries. This is a display issue only. The sample file (.fsa 
file) is written correctly and the data will display correctly in GeneMapper® ID-X 
Software. To correct the colors, refresh the display by clicking on another window, 
then clicking on the Capillary Viewer again.


3730 DNA Analyzer allelic ladder failures


The GeneMapper® ID-X Software uses an Allelic Ladder Quality Assessment to help 
ensure the allelic ladders used for sizing are of acceptable quality. One of the metrics 
used is base-pair spacing: within each marker, the base pair spacing between any two 
ladder alleles is within the expected range (specified in the panel used to analyze). 


Size-standard 
peaks correctly 


displayed in orange


Size-standard 
peaks incorrectly 


displayed in purple
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Software verification testing  


On the 3730 Genetic Analyzer with POP-7™ polymer, the D2S441 and D1S1656 
markers in some allelic ladder samples did not pass the base-pair spacing quality 
assessment when using Light Smoothing:


• Figure 2 shows the spacing rule failure for the D2S441 marker.
• Figure 3 shows the spacing rule failure for the D1S1656 marker, with an 


additional peak height ratio quality assessment failure caused by incorrect allele 
assignments.


Figure 2  Example of base pair spacing error in the D2S441 marker
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Figure 3  Example of base pair spacing error and incorrect allele assignments in the D1S1656 marker


The instances of spacing failures were significantly reduced by using the None setting 
instead of the Light setting for Smoothing in the Peak Detector tab of the analysis 
method as shown in the following table.


Table 13  Number and type of failures by Smoothing method used (out of 192 total allelic 
ladders)


IMPORTANT! Using No Smoothing can increase baseline noise. Perform appropriate 
validation studies before using this setting. For more information on smoothing, refer 
to the GeneMapper® ID-X Software v1.0 Reference Guide (Pub. no. 4375671).


Failure and marker


Smoothing setting/number of 
allelic ladder failures


Light None


Spacing failure with D2S441 5 1


Missing allele/spacing failure with D1S1656 9 1
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Software verification testing  


Considerations when using the None setting for Smoothing:


• Using a Global Cut-Off setting in the Analysis Method Allele tab (for example, a 
setting of 20%) may mitigate the increased baseline noise caused by the use of the 
None setting for Smoothing.


• If you use a Global Cut-Off setting that is lower than any marker-specific stutter 
setting for any locus, you should still apply the Marker-Specific Stutter Ratios 
(Analysis Method Allele tab). For example, if a stutter ratio is 12% but the Global 
Cut-Off setting is 10%, you should still apply the Marker-Specific Stutter Ratio of 
12% for the locus (to ensure stutter peaks between 10–12% are not labeled).


3730 DNA Analyzer sizing failures


Due to the small fragment sizes analyzed by the GlobalFiler® Express kit, we did 
observe that the 60 base-pair peak in the GS600v2 size standard can migrate close to 
the primer peak region (Figure 4). One sample out of 250 in our validation study failed 
sizing with the default size-standard definition (60 to 460 bp) because the 60 bp 
size-standard peak fell within the primer region and was not accurately identified as a 
size standard peak. 


This issue can be addressed by either of the following steps:


• Re-inject samples that fail to recognize the 60 base-pair peak.
• Use the 80 to 460 bp size-standard definition after performing appropriate 


validation studies (as a general rule, the 60 base-pair peak is not required for 
accurate fragment sizing using the 3rd Order Least Squares sizing method).


Figure 4  Raw data example illustrating the migration of the 60-base-pair size-standard peak into the primer-peak region.


60 bp peak
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Conclusions • The GeneMapper® ID-X Software v1.4 can be used to process sample files 
generated on all HID CE instruments and with existing AmpFlSTR® kits and the 
GlobalFiler™ Express Kit.


• The same results for sizing, genotyping, and mixture analysis were obtained 
using GeneMapper® ID-X Software versions 1.4 and 1.3.


• All updates to GeneMapper® ID-X Software v1.4 were successfully and correctly 
implemented without deleterious effects on other software functionality.


• The 3130 and 3730 Data Collection Software v4 and 3500 Data Collection v2 can 
be used to collect and analyze data generated with existing AmpFlSTR® kits and 
the GlobalFiler™ Express Kit. All updates to data collection software were 
successfully and correctly implemented without deleterious effects on other 
software functionality.


Based on the nature of the modifications addressed in this update, and the testing that 
we performed, it is recommended that users evaluate this software as it pertains to 
their laboratory workflow to demonstrate concordance to previously validated 
GeneMapper® ID-X Software versions. Laboratories should determine the appropriate 
level of testing required based on their internal software validation guidelines and 
those of the appropriate governing agencies. 
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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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Preface


Safety information


Note: For general safety information, see this Preface and Appendix B, “Safety” on 
page 122. When a hazard symbol and hazard type appear by a chemical name or 
instrument hazard, see the “Safety” Appendix 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.


 MSDSs The MSDSs for any chemicals supplied by Applied Biosystems or Ambion are 
available to you free 24 hours a day. For instructions on obtaining MSDSs, see 
“Obtaining MSDSs” on page 124.


IMPORTANT! For the MSDSs of chemicals not distributed by Applied Biosystems 
or Ambion contact the chemical manufacturer.
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Preface


How to use this guide


Purpose of this
guide


The Applied Biosystems AmpFlSTR® Identifiler ® Plus PCR Amplification Kit User 
Guide provides information about the Applied Biosystems instruments, chemistries, 
and software associated with the AmpFlSTR® Identifiler ® Plus PCR Amplification 
Kit.


Pull-out chapters This guide is designed to allow users to pull out chapters 2, 3, and 4. The pull-out 
chapters have title and back pages, which indicate the chapter number and title.


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 analyzing, always prepare fresh matrix.


• A right arrow symbol () separates successive commands you select from a 
drop-down or shortcut menu. For example:


Select FileOpenSpot 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.
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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.



http://www.appliedbiosystems.com

http://www.appliedbiosystems.com
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Chapter 1 Overview


Product overview


Purpose The AmpFlSTR® Identifiler® Plus PCR Amplification Kit is a short tandem repeat 
(STR) multiplex assay that amplifies 15 tetranucleotide repeat loci and the 
Amelogenin gender-determining marker in a single PCR amplification: 


• All thirteen of the required loci for the Combined DNA Index System (CODIS) 
loci are included in this kit for known-offender databasing in the United States 
(Budowle et al., 1998). 


• Two additional loci, D2S1338 and D19S433, are included. These loci are 
consistent with the AmpFlSTR SGM Plus™ PCR Amplification Kit.


• The combination of the 15 loci are consistent with several worldwide database 
recommendations.


The AmpFlSTR Identifiler Plus Kit delivers a 16-locus multiplex with the same 
power of discrimination as, better sensitivity than, and better robustness than the 
earlier generation of the AmpFlSTR Identifiler Kit. The kit uses modified PCR 
cycling conditions for enhanced sensitivity, a new buffer formulation to improve 
performance with inhibited samples, and an improved process for DNA synthesis 
and purification of the amplification primers to deliver a much cleaner 
electrophoretic background.


Product
description


The AmpFlSTR Identifiler Plus Kit uses the same primer sequences as the earlier 
generation AmpFlSTR® Identifiler® Kit. The AmpFlSTR Identifiler Plus Kit 
contains all the necessary reagents for the amplification of human genomic DNA.


The reagents are designed for use with the following Applied Biosystems 
instruments:


• ABI PRISM® 3100/3100-Avant Genetic Analyzer


• Applied Biosystems 3130/3130xl Genetic Analyzer


• Applied Biosystems 310 Genetic Analyzer


• GeneAmp® PCR System 9700 with the Silver 96-Well Block


• GeneAmp® PCR System 9700 with the Gold-plated Silver 96-Well Block 


• Veriti® 96-Well Thermal Cycler


About the primers The AmpFlSTR Identifiler Plus Kit employs the latest improvements in primer 
synthesis and purification techniques to minimize the presence of dye-labeled 
artifacts. These improvements result in a much cleaner electropherogram 
background that enhances the assay's signal-to-noise ratio and simplifies the 
interpretation of results.


Non-nucleotide linkers are used in primer synthesis for the following loci: CSF1PO, 
D13S317, D16S539, D2S1338, and TPOX. For these primers, non-nucleotide linkers 
are placed between the primers and the fluorescent dye during oligonucleotide 
synthesis (Butler, 2005, Grossman et al., 1994, and Baron et al., 1996). 
Non-nucleotide linkers enable reproducible positioning of the alleles to facilitate 
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interlocus spacing. The combination of a five-dye fluorescent system and the 
inclusion of non-nucleotide linkers allows for simultaneous amplification and 
efficient separation of the 15 STR loci and Amelogenin during automated DNA 
fragment analysis.


Loci amplified by
the kit


The following table shows the loci amplified, their chromosomal locations, and the 
corresponding fluorescent marker dyes. The AmpFlSTR® Identifiler® Plus Allelic 
Ladder is used to genotype the analyzed samples. The alleles contained in the allelic 
ladder, and the genotype of the AmpFlSTR® Identifiler® Plus Control DNA 9947A 
are also listed in the table. 


Table 1 AmpFlSTR® Identifiler® Plus Kit loci and alleles


Locus designation Chromosome 
location


Alleles included in Identifiler® Plus 
Allelic Ladder


Dye 
label


Control DNA 
9947A


D8S1179 8 8, 9 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 6-FAM™ 13‡


D21S11 21q11.2-q21 24, 24.2, 25, 26, 27, 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, 37, 38


30§


D7S820 7q11.21-22 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 10, 11


CSF1PO 5q33.3-34 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 10, 12


D3S1358 3p 12, 13, 14, 15, 16, 17, 18, 19 VIC® 14, 15


TH01 11p15.5 4, 5, 6, 7, 8, 9, 9.3, 10, 11, 13.3 8, 9.3


D13S317 13q22-31 8, 9, 10, 11, 12, 13, 14, 15 11#


D16S539 16q24-qter 5, 8, 9, 10, 11, 12,13, 14, 15 11, 12


D2S1338 2q35-37.1 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28


19, 23


D19S433 19q12-13.1 9, 10, 11, 12, 12.2, 13, 13.2, 14, 14.2, 15, 
15.2, 16, 16.2, 17, 17.2


NED™ 14, 15


vWA 12p12-pter 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 
23, 24


17, 18


TPOX 2p23-2per 6, 7, 8, 9, 10, 11, 12, 13 8‡‡


D18S51 18q21.3 7, 9, 10, 10.2, 11, 12, 13, 13.2, 14, 14.2, 15, 
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27


15, 19


Amelogenin X: p22.1-22.3


Y: p11.2


X, Y PET® X


D5S818 5q21-31 7, 8, 9, 10, 11, 12, 13, 14, 15, 16 11§§


FGA 4q28 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 26.2, 
27, 28, 29, 30, 30.2, 31.2, 32.2, 33.2, 42.2, 
43.2, 44.2, 45.2, 46.2, 47.2, 48.2, 50.2, 51.2


23, 24


‡ For CODIS purposes, profile reported as 13, 13.
§ For CODIS purposes, profile reported as 30, 30.
# For CODIS purposes, profile reported as 11, 11.
‡‡ For CODIS purposes, profile reported as 8, 8.
§§ For CODIS purposes, profile reported as 11, 11.







4 AmpFlSTR® Identifiler® Plus User Guide


Chapter 1 Overview


Allelic ladder
profile


Figure 1 shows the allelic ladder for the AmpFlSTR Identifiler Plus Kit. See “Allelic 
ladder requirements” on page 27 for information on ensuring accurate genotyping.


Figure 1 GeneMapper® ID-X Software plot of the AmpFlSTR® Identifiler® Plus 
Kit Allelic Ladder
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Control DNA
9947A profile


Figure 2 shows amplification of Control DNA 9947A using the AmpFlSTR 
Identifiler Plus Kit. 


Figure 2 1 ng of Control DNA 9947A amplified with the AmpFlSTR® Identifiler® 
Plus Kit and analyzed on the Applied Biosystems 3130xl Genetic Analyzer
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Workflow overview


Extract DNA


Perform PCR


Perform Electrophoresis


Analyze Data


AmpFlSTR® Identifiler® Plus PCR Amplification Kit


Quantify DNA


Quantifiler® Duo DNA Quantification Kit


PrepFiler™ Forensic DNA Extraction Kit


GeneAmp® PCR System 
9700 Thermal Cycler*


ABI PRISM® 310 
Genetic Analyzer


ABI PRISM® 
3100/3100-Avant 
Genetic Analyzer


Applied Biosystems 
3130/3130xl Genetic 


Analyzer


GeneMapper® ID or GeneMapper® ID-X Software


Veriti* 96-Well Thermal 
Cycler
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Instrument and software overview
This section provides information about the Data Collection Software versions 
required to run the AmpFlSTR® Identifiler® Plus PCR Amplification Kit on specific 
instruments.


Data Collection
and


GeneMapper® ID
or ID-X Software


The Data Collection Software provides instructions to firmware running on the 
instrument and displays instrument status and raw data in real time. As the 
instrument measures sample fluorescence with its detection system, the Data 
Collection Software collects the data and stores it. The Data Collection Software 
stores information about each sample in a sample file (.fsa), which is then analyzed 
by the GeneMapper® ID or ID-X Software. 


Instrument and
software


compatibility


About
multicomponent


analysis


Applied Biosystems fluorescent multi-color dye technology allows the analysis of 
multiple loci, including loci that have alleles with overlapping size ranges. Alleles for 
overlapping loci are distinguished by labeling locus-specific primers with different 
colored dyes. 


Multicomponent analysis is the process that separates the five different fluorescent 
dye colors into distinct spectral components. The four dyes used in the AmpFlSTR® 
Identifiler® Plus PCR Amplification Kit to label samples are 6-FAM™, VIC®, 
NED™, and PET® dyes. The fifth dye, LIZ® dye, is used to label the GeneScan™ 500 
LIZ® Size Standard. 


Instrument Operating 
system


Data Collection 
Software Analysis software


3130/3130xl‡


‡ Applied Biosystems conducted validation studies for the AmpFlSTR® Identifiler® Plus Kit using this 
configuration.


Windows® XP 3.0 • GeneMapper® ID 
Software v3.2.1
and


• GeneMapper® ID-X 
Software v1.0.1 or higher


3100/3100-
Avant


Windows NT® 1.1 (3100)


1.0 (3100-Avant)


Windows 2000 2.0


310 Windows XP 3.1


Window NT and 
Windows 2000


3.0
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How
multicomponent


analysis works


Each of these fluorescent dyes emits its maximum fluorescence at a different 
wavelength. During data collection on the Applied Biosystems and ABI PRISM® 
instruments, the fluorescence signals are separated by diffraction grating according 
to their wavelengths and projected onto a charge-coupled device (CCD) camera in a 
predictably spaced pattern. The 6-FAM™ dye emits at the shortest wavelength and it 
is displayed as blue, followed by the VIC® dye (green), NED™ dye (yellow), PET® 
dye (red), and LIZ® dye (orange).


Although each of these dyes emits its maximum fluorescence at a different 
wavelength, there is some overlap in the emission spectra between the dyes 
(Figure 3). The goal of multicomponent analysis is to correct for spectral overlap.


Figure 3 Emission spectra of the five dyes used in the AmpFlSTR® Identifiler® 
Plus Kit 
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Materials and equipment


Kit contents and
storage


The AmpFlSTR® Identifiler® Plus PCR Amplification Kit (PN 4427368) contains 
materials sufficient to perform 200 amplifications at 25 L reaction volumes. 


IMPORTANT! The fluorescent dyes attached to the primers are light sensitive. 
Protect the primer set from light when not in use. Amplified DNA, AmpFlSTR® 
Identifiler® Plus Allelic Ladder, and GeneScan™ 500 LIZ® Size Standard should also 
be protected from light. Keep freeze-thaw cycles to a minimum.


Standards for
samples


For the AmpFlSTR Identifiler Plus Kit, the panel of standards needed for PCR 
amplification, PCR product sizing, and genotyping are: 


• Control DNA 9947A – A positive control for evaluating the efficiency of the 
amplification step and STR genotyping using the AmpFlSTR® Identifiler® Plus 
Allelic Ladder. 


• GeneScan™ 500 LIZ® Size Standard – Standard used for obtaining sizing 
results. It contains 16 single-stranded labeled fragments of: 35, 50, 75, 100, 139, 
150, 160, 200, 250, 300, 340, 350, 400, 450, 490 and 500 nucleotides. This 
standard, which has been evaluated as an internal lane size standard, yields 
precise sizing results for AmpFlSTR Identifiler Plus Kit PCR products. Order 
the GeneScan 500 LIZ Size Standard (PN 4322682) separately. 


• AmpFlSTR® Identifiler® Plus Allelic Ladder – Allelic ladder developed by 
Applied Biosystems for accurate characterization of the alleles amplified by the 
AmpFlSTR Identifiler Plus Kit. The AmpFlSTR® Identifiler® Plus Allelic 
Ladder contains most of the alleles reported for the 15 autosomal loci. Refer to 
Table 1 on page 3 for a list of the alleles included in the AmpFlSTR® 
Identifiler® Plus Allelic Ladder. 


Component Description 200✕ Volume Storage 


AmpFlSTR® Identifiler® 
Plus Primer Set 


Contains forward and reverse primers to 
amplify human DNA targets.


1 tube, 1.0 mL -15 to -25 °C on receipt, 
2 to 8 °C after initial use


AmpFlSTR® Identifiler® 
Plus Master Mix 


Contains enzyme, salts, dNTPs, carrier 
protein, and 0.04% sodium azide.


2 tubes, 1.0 mL 
each


-15 to -25 °C on receipt, 
2 to 8 °C after initial use 


AmpFlSTR® Identifiler® 
Plus Allelic Ladder 


Contains amplified alleles.


See Table 1 on page 3 for a list of alleles 
included in the allelic ladder.


1 tube, 50.0 µL -15 to -25 °C on receipt, 
2 to 8 °C after initial use 


AmpFlSTR® Control 
DNA 9947A 


Contains 0.10 ng/µL human female 9947A 
DNA in 0.05% sodium azide and buffer‡. 


See Table 1 on page 3 for profile.


1 tube, 0.3 mL 2 to 8 °C


‡ The AmpFlSTR® Control DNA 9947A is included at a concentration appropriate to its intended use as an amplification control (i.e., to 
provide confirmation of the capability of the kit reagents to generate a profile of expected genotype). The AmpFlSTR® Control DNA 
9947A is not designed to be used as a DNA quantitation control, and laboratories may expect to see variation from the labelled 
concentration when quantitating aliquots of the AmpFlSTR® Control DNA 9947A.
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Equipment and
materials not


included


Tables 2 and 3 list required and optional equipment and materials not supplied with 
the AmpFlSTR Identifiler Plus Kit. Unless otherwise noted, many of the items are 
available from major laboratory suppliers (MLS). 


Table 2 Equipment


Equipment Source


ABI PRISM® 3100/3100-Avant Genetic Analyzer Contact your local 
Applied Biosystems 
sales representativeApplied Biosystems 3130/3130xl Genetic Analyzer


Applied Biosystems 310 Genetic Analyzer


GeneAmp® PCR System 9700 with the Silver 96-Well Block N8050001


GeneAmp® PCR System 9700 with the Gold-plated Silver 96-Well Block 4314878


Veriti® 96-Well Thermal Cycler 4375786


Silver 96-Well Sample Block N8050251


Gold-plated Silver 96-Well Sample Block 4314443


Tabletop centrifuge with 96-Well Plate Adapters (optional) MLS


Table 3 User-supplied materials‡


Item Source


AmpFlSTR® Identifiler® Plus PCR Amplification Kit 4427368


3100/3100-Avant Genetic Analyzer materials


96-Well Plate Septa 4315933


Reservoir Septa 4315932


3100/3100-Avant Genetic Analyzer Capillary Array, 36-cm 4333464


POP-4™ Polymer for 3100/3100-Avant Genetic Analyzers 4316355


3100/3100-Avant Genetic Analyzer Autosampler Plate Kit, 96-well 4316471


GeneScan™ 500 LIZ® Size Standard 4322682


Running Buffer, 10✕ 402824


DS-33 Matrix Standard Kit (Dye Set G5) 4345833


MicroAmp® Optical 96-Well Reaction Plate N8010560


250-L Glass Syringe (array-fill syringe) 4304470


5.0-mL Glass Syringe (polymer-reserve syringe) 628-3731


For a complete list of parts and accessories for the 3100 instrument, refer to Appendix B of the ABI PRISM® 3100 
Genetic Analyzer and 3100-Avant Genetic Analyzer User Reference Guide (PN 4335393).
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3130/3130xl Analyzer materials


96-Well Plate Septa 4315933


Reservoir Septa 4315932


3100/3130xl Genetic Analyzer Capillary Array, 36-cm 4315931


POP-4™ Polymer for 3130/3130xl Genetic Analyzers 4352755


3130/3130xl Genetic Analyzer Autosampler Plate Kit, 96-well 4316471


GeneScan™ 500 LIZ® Size Standard 4322682


Running Buffer, 10✕ 402824


DS-33 Matrix Standard Kit (Dye Set G5) 4345833


MicroAmp® Optical 96-Well Reaction Plate N8010560


For a complete list of parts and accessories for the 3130xl instrument, refer to Appendix A of the Applied Biosystems 
3130/3130xl Genetic Analyzers Maintenance, Troubleshooting, and Reference Guide (PN 4352716).


310 Analyzer materials


310 DNA Analyzer Capillary Array, 47-cm 402839


0.5 mL Sample Tray 5572


96-Well Tray Adaptor (for 9700 thermal cycler trays) 4305051


GeneScan™ 500 LIZ® Size Standard 4322682


Running Buffer, 10✕ 4335643


Genetic Analyzer Septa Retainer Clips for 96-Tube Sample Tray 402866


Genetic Analysis Sample Tubes (0.5-mL) 401957


Septa for 0.5-mL Sample Tubes 401956


DS-33 Matrix Standard Set (6-FAM™, VIC®, NED™, PET®, and LIZ® dyes) for


ABI PRISM® 310/377 systems


4318159


MicroAmp® 8-Tube Strip, 0.2-mL N8010580


MicroAmp® 96-Well Base (holds 0.2-mL reaction tubes) N8010531


MicroAmp® 96-Well Full Plate Cover N8010550


MicroAmp® 96-Well Tray/Retainer Set 403081


POP-4™ Polymer for the 310 Genetic Analyzer 402838


For a complete list of parts and accessories for the 310 instrument, refer to Appendix B of the ABI PRISM® 310 Genetic 
Analyzer User Guide (PN 4317588).


Table 3 User-supplied materials‡ (continued)


Item Source
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MicroAmp® 96-Well Tray N8010541


MicroAmp® Reaction Tube with Cap, 0.2-mL N8010540


MicroAmp® 8-Tube Strip, 0.2-mL N8010580


MicroAmp® 8-Cap Strip N8010535


MicroAmp® 96-Well Tray/Retainer Set 403081


MicroAmp® 96-Well Base N8010531


MicroAmp® Clear Adhesive Film 4306311


MicroAmp® Optical Adhesive Film 4311971


MicroAmp® Optical 96-Well Reaction Plate N8010560


Other user-supplied materials


Hi-Di™ Formamide, 25-mL 4311320


Aerosol resistant pipette tips MLS


Microcentrifuge tubes MLS


Pipettors MLS


Tape, labeling MLS


Tube, 50-mL Falcon MLS


Tube decapper, autoclavable MLS


Deionized water, PCR grade MLS


Tris-HCl, pH 8.0 MLS


EDTA, 0.5 M MLS


Vortex MLS


‡ For the Material Safety Data Sheet (MSDS) of any chemical not distributed by Applied Biosystems, contact the chemical manufacturer. 
Before handling any chemicals, refer to the MSDS provided by the manufacturer, and observe all relevant precautions.


Table 3 User-supplied materials‡ (continued)


Item Source
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2PCR Amplification


This chapter covers:


■ PCR work areas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16


■ Required user-supplied reagents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17


■ DNA quantification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17


■ Prepare the amplification kit reactions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19


■ Perform PCR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21
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PCR work areas


Work area setup
and lab design


Many resources are available for the appropriate design of a PCR laboratory:


• If you are using the AmpFlSTR® Identifiler® Plus PCR Amplification Kit for 
forensic DNA testing, refer to Forensic Laboratories: Handbook for Facility 
Planning, Design, Construction and Moving, National Institute of Justice, 1998 
(http://nij.ncjrs.gov/publications/pubs_db.asp).


• If you are using the AmpFlSTR® Identifiler® Plus Kit for parentage DNA 
testing, refer to the Guidance for Standards for Parentage Relationship Testing 
Laboratories, American Association of Blood Banks, 7th edition, 2004.


The sensitivity of the AmpFlSTR® Identifiler® Plus Kit (and other PCR-based tests) 
enables amplification of minute quantities of DNA, necessitating precautions to 
avoid contamination of samples yet to be amplified (Kwok and Higuchi, 1989).


To prevent contamination by human DNA, be careful while handling and processing 
samples. Wear gloves at all times and change them frequently. Close sample tubes 
when not in use. Limit aerosol dispersal by handling sample tubes and reagents 
carefully.


Note: These laboratory design resources and guidances constitute only a sample of 
the precautions that need to be observed when using PCR technology. Refer to your 
laboratory’s internal policies and procedures for additional information and 
references.


PCR-setup tools IMPORTANT! These items should never leave the PCR setup work area.


• Calculator


• Gloves, disposable


• Marker pen, permanent


• Microcentrifuge


• Microcentrifuge tubes, 1.5-mL, or 2.0-mL, or other appropriate clean tube (for 
Master Mix preparation)


• Microcentrifuge tube rack


• Pipette tips, sterile, disposable hydrophobic filter-plugged


• Pipettors


• Tube decapper, autoclavable


• Vortex


Amplified DNA
work area tools


The following PCR systems should be placed in the amplified DNA work area.


• GeneAmp® PCR System 9700 with the Silver 96-Well Block


• GeneAmp® PCR System 9700 with the Gold-plated Silver 96-Well Block


• Veriti™ 96-Well Thermal Cycler



http://nij.ncjrs.gov/publications/pubs_db.asp
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Required user-supplied reagents
In addition to the AmpFlSTR® Identifiler® Plus Kit reagents, the use of low TE 
buffer (10 mM Tris, 0.1 mM EDTA, pH 8.0) is recommended. You can prepare the 
buffer as described in the procedure below or order it from Teknova (Cat # T0223).


To prepare low TE buffer: 


1. Mix together:


• 10 mL of 1 M Tris-HCl, pH 8.0


• 0.2 mL of 0.5 M EDTA, pH 8.0


• 990 mL glass-distilled or deionized water


Note: Adjust the volumes accordingly for specific needs.


2. Aliquot and autoclave the solutions.


3. Store at room temperature.


DNA quantification


Importance of
quantification


Quantifying the amount of DNA in a sample before amplification allows you to 
determine whether or not sufficient DNA is present to permit amplification and to 
calculate the optimum amount of DNA to add to the reaction. The optimum amount 
of DNA for the AmpFlSTR® Identifiler® Plus Kit is 1.0 ng in a maximum input 
volume of 10 µL for 28 PCR cycles and 0.5 ng in a maximum input volume of 10 µL 
for 29 PCR cycles.


If too much DNA is added to the PCR reaction, then the increased amount of PCR 
product that is generated can result in:


• Fluorescence intensity that exceeds the linear dynamic range for detection by 
the instrument (“off-scale” data). Off-scale data are problematic because:


– Quantitation (peak height and area) for off-scale peaks is not accurate. For 
example, an allele peak that is off-scale can cause the corresponding stutter 
peak to appear higher in relative intensity, thus increasing the calculated 
percent stutter.


– Multicomponent analysis of off-scale data is not accurate, and it results in 
poor spectral separation (“pull-up”).


• Incomplete A-nucleotide addition.


When the total number of allele copies added to the PCR is extremely low, allelic 
dropout can occur resulting in a partial profile.
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Methods of
quantifying DNA


Applied Biosystems provides several kits for quantifying DNA in samples. See the 
reference cited in the following table for details about these kits.


Product Description References 


Quantifiler® Human DNA 
Quantification Kit 
(PN 4343895)


and 


Quantifiler® Y Human Male 
DNA Quantification Kit 
(PN 4343906)


Properties:


The Quantifiler® Human and Quantifiler® Y 
Human Male Kits are highly specific for human 
DNA, and they individually detect total human or 
male DNA, respectively. The kits detect single-
stranded and degraded DNA.


How they work:


The Quantifiler® DNA Quantification Kits consist 
of target-specific and internal control 5' 
nuclease assays.


The Quantifiler® Human and Quantifiler® Y 
Human Male Kits contain different target-
specific assays (human DNA or human male 
DNA, respectively) that each consist of two 
locus-specific PCR primers and one TaqMan® 
MGB probe labeled with FAM™ dye for 
detecting the amplified sequence. The kits each 
contain a separate internal PCR control (IPC) 
assay, which consists of an IPC template DNA (a 
synthetic sequence not found in nature), two 
primers for amplifying the IPC template DNA, 
and one TaqMan® MGB probe labeled with VIC® 
dye for detecting the amplified IPC DNA. 


Quantifiler® Human DNA 
Quantification Kits User’s 
Manual (PN 4344790) 


Quantifiler® Duo DNA 
Quantification Kit 
(PN 4387746)


Properties:


The Quantifiler® Duo Kit is highly specific for 
human DNA. This kit combines the detection of 
both total human and male DNA in one PCR 
reaction.The kit detects single-stranded and 
degraded DNA.


How it works:


The Quantifiler® Duo DNA Quantification Kit 
consists of target-specific and internal control 5' 
nuclease assays.


The Quantifiler® Duo kit combines two human-
specific assays in one PCR reaction (for total 
human DNA and human male DNA). The two 
human DNA specific assays each consist of two 
PCR primers and a TaqMan® probe. The 
TaqMan® probes for the human DNA and human 
male DNA assays are labeled with VIC® and 
FAM™ dyes, respectively. In addition, the kit 
contains an internal PCR control (IPC) assay 
similar in principle to that used in the other 
Quantifiler kits, but labeled with NED™ dye.


Quantifiler® Duo DNA 
Quantification Kit User's Manual 
(PN 4391294) 
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Prepare the amplification kit reactions


1. Calculate the volume of each component needed to prepare the reactions, using 
the table below.


Note: Include additional reactions in your calculations to provide excess 
volume for the loss that occurs during reagent transfers.


2. Prepare reagents. Thaw the AmpFlSTR® Identifiler® Plus Kit Master Mix and 
the AmpFlSTR® Identifiler® Plus Kit Primer Set, then vortex 3 seconds and 
centrifuge briefly before opening the tubes.


IMPORTANT! Thawing is required only during first use of the kit. After first 
use, reagents are stored at 2 to 8 °C and, therefore, they do not require 
subsequent thawing. Do not refreeze the reagents.


3. Pipette the required volumes of components into an appropriately sized 
polypropylene tube.


4. Vortex the reaction mix for 3 seconds, then centrifuge briefly. 


5. Dispense 15 L of the reaction mix into each reaction well of a MicroAmp® 
Optical 96-Well Reaction Plate or each MicroAmp® tube.


6. Prepare the DNA samples:


The final reaction volume (sample or control plus reaction mix) is 25 L.


7. Seal the MicroAmp® Optical 96-Well Reaction Plate with MicroAmp® Clear 
Adhesive Film or MicroAmp® Optical Adhesive Film, or cap the tubes.


8. Vortex the reaction mix for 3 seconds, then centrifuge the tubes at 3000 rpm for 
about 20 seconds in a tabletop centrifuge (with plate holders if using 96-well 
plates) to remove bubbles.


DNA sample Volume per reaction (L) 


 AmpFlSTR® Identifiler® Plus Master Mix 10.0 


 AmpFlSTR® Identifiler® Plus Primer Set 5.0 


DNA sample To prepare...


 Negative control Add 10 L of low TE buffer (10mM Tris, 0.1mM EDTA, pH 8.0).


 Test sample Dilute a portion of the test DNA sample with low TE buffer so 
that 1.0 ng of total DNA is in a final volume of 10 L. Add 10 L 
of the diluted sample to the reaction mix.


 Positive control Add 10 L of 9947A control DNA (0.1 ng/L).
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9. Amplify the samples in a GeneAmp® PCR System 9700 with the silver 96-well 
block, a GeneAmp® PCR System 9700 with the gold-plated silver 96-well 
block, or a Veriti® 96-Well Thermal Cycler.


Note: The AmpFlSTR® Identifiler® Plus Kit is not validated for use with the 
GeneAmp PCR System 9700 with the aluminium 96-well block. Use of this 
thermal cycling platform may adversely affect performance of the AmpFlSTR® 
Identifiler® Plus Kit.


Select the appropriate PCR cycle number
All AmpFlSTR® kits are optimized for a specific number of amplification cycles to 
deliver well-balanced and high quality results. However, increases in the number of 
low-level DNA samples being submitted for analysis have prompted many 
laboratories to evaluate increasing the number of amplification cycles to increase the 
sensitivity of the assay. Before increasing the cycle number, perform a 
comprehensive validation study to establish new performance criteria for the higher 
cycle number. 


Higher cycle numbers can cause the following to occur:


• Exaggerated stochastic effects resulting from low DNA input amounts


• Greater difference between the presence and absence of an allele


• Greater heterozygote peak imbalance


• Possible differences in expected stutter position and percentage


• Possible increase in artifacts and/or background in the profile to accompany the 
increase in sample allele signal 


The Identifiler® Plus Kit offers two PCR-cycle-number options:


• Standard 28-PCR-cycle protocol – Provides high sensitivity to consistently 
generate full STR profiles with 125 pg of DNA input. Use with the optimum 
1.0 ng DNA input amount in a maximum input volume of 10 µL.


• 29-PCR-cycle protocol – Adds the extra sensitivity when amplifying <125 pg 
DNA inputs. Recommended for use when the total DNA input amount is 
<0.5 ng.


The results of the developmental validation at both PCR cycle numbers is presented 
in Chapter 5 on page 68.
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Perform PCR


WARNING! PHYSICAL INJURY HAZARD. Thermal cycler.


1. Program the thermal cycling conditions: 


• When using the GeneAmp PCR System 9700 with either 96-well silver or 
gold-plated silver block, select the 9600 Emulation Mode.


• When using the Veriti® 96-Well Thermal Cycler, refer to the following 
document for instructions on how to configure the Veriti instrument to run 
in the 9600 Emulation Mode: User Bulletin: Veriti® 96-Well Thermal 
Cycler AmpFlSTR® Kit Validation (PN 4440754).


2. Load the plate into the thermal cycler and close the heated cover.


IMPORTANT! If using adhesive clear film instead of caps to seal the plate wells, 
be sure to place a MicroAmp® compression pad (PN 4312639) on top of the 
plate to prevent evaporation during thermal cycling.


3. Start the run.


4. On completion of the run, store the amplified DNA and protect from light.


IMPORTANT! Store the amplified products so that they are protected from light.


Initial incubation 
step


Cycle (28 or 29 cycles‡)


‡ Refer to the previous section for selecting the appropriate PCR cycle number


Final 
extension


Final hold


Denature Anneal/Extend


HOLD CYCLE HOLD HOLD


95 °C
11 min


94 °C
20 sec


59 °C
3 min


60 °C
10 min


4 °C



If you are storing the DNA... Then place at...


< 2 weeks 2 to 8 °C


> 2 weeks –15 to –25 °C
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Amplification using bloodstained FTA® cards
 FTA® cards can be useful for collecting, storing, and processing biological samples. 
A small punch disc of the card containing the sample can be placed directly into an 
amplification tube, purified, and amplified, without transferring the disc. Applied 
Biosystems studies indicate that a 1.2-mm bloodstained disc contains approximately 
5 to 20 ng DNA. An appropriate cycle number for this high quantity of DNA is 
24 cycles as determined by Applied Biosystems validation studies. However, it is 
recommended that each laboratory determine the optimum cycle number based on 
internal validation studies.


In the example shown in Figure 4, a 1.2-mm disc of a bloodstained FTA card was 
purified using three washes with FTA Purification Reagent and two washes with 
1✕ low TE buffer. The purified punch disc was then amplified in the MicroAmp® 
tube for 24 cycles. 


Figure 4 AmpFlSTR® Identifiler® Plus PCR Amplification Kit results from a 
1.2-mm FTA bloodstain disc (24-cycle amplification), analyzed on the Applied 
Biosystems 3130xl Genetic Analyzer
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Allelic ladder requirements
To accurately genotype samples, you must run an allelic ladder sample along with the 
unknown samples. For samples run on the:


• ABI PRISM® 310 Genetic Analyzer: Run at least one allelic ladder for every 
10 sample injections.


• ABI PRISM® 3100 and Applied Biosystems 3130 series Genetic Analyzers: Run 
at least one allelic ladder per every set of 16 samples.


IMPORTANT! Variation in laboratory temperature can affect fragment 
migration speed and result in sizing variation. Applied Biosystems recommends 
the following frequency of allelic ladder injections, which should account for 
normal variation in run speed. However, during internal validation studies, 
verify the required allelic ladder injection frequency to ensure accurate 
genotyping of all samples in your laboratory environment.


– Applied Biosystems 3130xl or ABI PRISM® 3100 systems – One ladder per 
injection; one injection = 16 samples (15 samples + 1 allelic ladder)


– Applied Biosystems 3130 or ABI PRISM® 3100-Avant – One ladder for 
every 4 injections; one injection = 4 samples


When genotyping, it is critical to use an allelic ladder run under the same conditions 
as the samples because:


• Size values obtained for the same sample can differ between instrument 
platforms because of different polymer matrices and electrophoretic conditions.


• Variation in laboratory temperature can affect migration speed (see 
IMPORTANT above).
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Section 3.1 3100/3100-Avant and 3130/3130xl 
instruments


Set up the 3100/3100-Avant or 3130/3130xl instrument for 
electrophoresis


Reagents and
parts


Table 3 on page 10 lists the required materials not supplied with the AmpFlSTR® 
Identifiler® Plus Kit.


IMPORTANT! The fluorescent dyes attached to the primers are light-sensitive. 
Protect the AmpFlSTR® Identifiler® Plus Primer Set from light when not in use. 
Amplified DNA, AmpFlSTR® Identifiler® Plus Allelic Ladder, and GeneScan™ 500 
LIZ® Size Standard should also be protected from light. Keep freeze-thaw cycles to a 
minimum.


 3100/3100-Avant
or 3130/3130xl


instrument
requirements


The following table lists Data Collection Software and the run modules that can be 
used to analyze Identifiler® Plus PCR products. For details on the procedures, refer 
to the documents listed in the table.


Operating 
system


Data 
Collection 
Software


Run modules and conditions References


Windows 
XP


3.0‡


(3130/3130xl 
Analyzer)


• HIDFragmentAnalysis36_POP4_1
Injection conditions:
– 3130 = 3 kV/5 sec
– 3130xl = 3 kV/10 sec


• Dye Set G5


Applied Biosystems 3130/3130xl Genetic 
Analyzers Using Data Collection Software v3.0, 
Protocols for Processing AmpFlSTR PCR 
Amplification Kit PCR Products User Bulletin 
(PN 4363787)


Windows 
2000


2.0 
(3100 
Analyzer)


• HIDFragmentAnalysis36_POP4_1
Injection condition: 3 kV/10 sec


• Dye Set G5


ABI PRISM® 3100/3100-Avant Genetic 
Analyzers Using Data Collection Software v2.0, 
Protocols for Processing AmpFlSTR PCR 
Amplification Kit PCR Products User Bulletin 
(PN 4350218)


Windows 
NT®


1.1 
(3100 
Analyzer)


• GeneScan36vb_DyeSetG5Module
Injection condition: 3 kV/10 sec


• GS500Analysis.gsp


ABI PRISM® 3100/3100-Avant Genetic 
Analyzers Protocols for Processing AmpFlSTR 
PCR Amplification Kit PCR Products User 
Bulletin (PN 4332345)


1.0 
(3100-Avant 
Analyzer)


• GeneScan36Avb_DyeSetG5Module
Injection condition: 3 kV/5 sec


• GS500Analysis.gsp


ABI PRISM® 3100/3100-Avant Genetic 
Analyzers Protocols for Processing AmpFlSTR 
PCR Amplification Kit PCR Products User 
Bulletin (PN 4332345)


‡ Applied Biosystems conducted validation studies for the Identifiler® Plus Kit using this configuration.
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Prepare samples for electrophoresis on the 
3100/3100-Avant or 3130/3130xl instrument


Prepare the
samples


Prepare the samples for electrophoresis on the 3100/3100-Avant or 3130/3130xl 
instrument immediately before loading.


1. Calculate the volume of Hi-Di™ Formamide and GeneScan™ 500 LIZ® Size 
Standard needed to prepare the samples, using the table below.


Note: Include additional samples in your calculations to provide excess volume 
for the loss that occurs during reagent transfers.


IMPORTANT! The volume of size standard indicated in the table is a suggested 
amount. Determine the appropriate amount of size standard based on your 
results and experiments.


2. Pipette the required volumes of components into an appropriately sized 
polypropylene tube.


3. Vortex the tube, then centrifuge briefly.


4. Into each well of a MicroAmp® Optical 96-Well Reaction Plate, add:


• 9 L of the formamide:size standard mixture


• 1 L of PCR product or allelic ladder


Note: For blank wells, add 10 L of Hi-Di™ Formamide.


5. Seal the reaction plate with appropriate septa, then briefly centrifuge the plate to 
ensure that the contents of each well are collected at the bottom.


6. Heat the reaction plate in a thermal cycler for 3 minutes at 95 °C.


7. Immediately place the plate on ice for 3 minutes.


8. Prepare the plate assembly on the autosampler.


9. Start the electrophoresis run.


Reagent Volume per reaction (L) 


GeneScan 500 LIZ Size Standard 0.3


Hi-Di Formamide 8.7
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Section 3.2 310 instrument


Set up the 310 instrument for electrophoresis


Reagents and
parts


Table 3 on page 10 lists the required materials not supplied with the AmpFlSTR® 
Identifiler® Plus Kit.


IMPORTANT! The fluorescent dyes attached to the primers are light-sensitive. 
Protect the AmpFlSTR® Identifiler® Plus Primer Set from light when not in use. 
Amplified DNA, AmpFlSTR® Identifiler® Plus Allelic Ladder, and GeneScan™ 500 
LIZ® Size Standard should also be protected from light. Keep freeze-thaw cycles to a 
minimum.


 310 instrument
requirements


The following table lists Data Collection Software and the run modules that can be 
used to analyze Identifiler® Plus PCR products. For details on the procedures, refer 
to the documents listed in the table.


Operating 
system


Data 
Collection 
Software


Run modules and conditions References


Windows 
XP


or


Windows 
NT® and 
Windows 
2000


3.1‡


or


3.0


GS STR POP4 (1mL) G5 v2.md5


Injection condition: 15 kV/5 sec


ABI PRISM® 310 Genetic Analyzer User’s Manual 
(Windows) (PN 4317588)


ABI PRISM® 310 Protocols for Processing 
AmpFlSTR PCR Amplification Kit Products with 
Microsoft Windows NT Operating System: User 
Bulletin (PN 4341742)


‡ Applied Biosystems conducted concordance studies for the Identifiler® Plus kit using this configuration.







31 AmpFlSTR® Identifiler® Plus User Guide


Section 3.2 310 instrument


Prepare samples for electrophoresis on the 310 instrument


Prepare the
samples


Prepare the samples for capillary electrophoresis on the 310 instrument immediately 
before loading.


1. Calculate the volume of Hi-Di™ Formamide and GeneScan™ 500 LIZ® Internal 
Size Standard needed to prepare the samples, using the table below.


Note: Include additional samples in your calculations to provide excess volume 
for the loss that occurs during reagent transfers.


IMPORTANT! The volume of size standard indicated in the table is a suggested 
amount. Determine the appropriate amount of size standard based on your 
results and experiments.


2. Pipette the required volumes of components into an appropriately sized 
polypropylene tube.


3. Vortex the tube, then centrifuge briefly.


4. Into a 0.2-mL or 0.5-mL sample tube, add:


• 25 L of the formamide:size standard mixture


• 1.5 L of PCR product or allelic ladder


5. Seal the tubes with the appropriate septa, then briefly vortex and centrifuge the 
tubes to ensure that the contents of each tubes are mixed and collected at the 
bottom.


6. Heat the tubes in a thermal cycler for 3 minutes at 95 °C.


7. Immediately place the tubes on ice for 3 minutes.


8. Place the sample tray on the autosampler.


9. Start the electrophoresis run.


Reagent Volume per reaction (L) 


GeneScan™ 500 LIZ® Size Standard 0.5


Hi-Di™ Formamide 24.5
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This chapter covers:
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■ Overview of GeneMapper® ID Software. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37


■ Set up GeneMapper® ID Software for data analysis . . . . . . . . . . . . . . . . . . . .  38


■ Analyze and edit sample files with GeneMapper® ID Software . . . . . . . . . . .  48
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Section 4.1 GeneMapper® ID Software


Overview of GeneMapper® ID Software
GeneMapper® ID Software is an automated genotyping software for forensic 
casework, databasing, and paternity data analysis. 


After electrophoresis, the Data Collection Software stores information for each 
sample in a .fsa file. Using GeneMapper® ID Software v3.2.1 software, you can then 
analyze and interpret the data from the .fsa files.


Instruments Refer to “Instrument and software overview” on page 7 for a list of compatible 
instruments.


Before you start When using GeneMapper® ID Software v3.2.1 to perform human identification 
(HID) analysis with AmpFlSTR® kits, be aware that:


• HID analysis requires at least one allelic ladder sample per run folder. Your 
laboratory can use multiple ladder samples in an analysis, provided individual 
laboratories conduct the appropriate validation studies.


For multiple ladder samples, the GeneMapper® ID Software calculates allelic 
bin offsets by using an average of all ladders that use the same panel within a 
run folder.


• Allelic ladder samples in an individual run folder are considered to be from a 
single run.


When the software imports multiple run folders into a project, only the ladder(s) 
within their respective run folders are used for calculating allelic bin offsets and 
subsequent genotyping.


• Allelic ladder samples must be labeled as “Allelic Ladder” in the Sample Type 
column in a project. Failure to apply this setting for ladder samples results in 
failed analysis.


• Injections containing the allelic ladder must be analyzed with the same analysis 
method and parameter values that are used for samples to ensure proper allele 
calling.


• Alleles that are not in the AmpFlSTR® Allelic Ladders do exist. Off-ladder 
(OL) alleles may contain full and/or partial repeat units. An off-ladder allele is 
an allele that occurs outside the ±0.5-nt bin window of any known allelic ladder 
allele or virtual bin.


Note: If a sample allele peak is called as an off-ladder allele, the sample result 
needs to be verified according to the laboratory’s protocol.
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If you are using GeneMapper w Software to perform Human Identification (HID) 
analysis with AmpFlSTR kits, go to “Set up GeneMapper® ID-X Software for data 
analysis” on page 52 or refer to the GeneMapper® ID-X Software Version 1.0 Human 
Identification Analysis Getting Started Guide (PN 4375574).


Set up GeneMapper® ID Software for data analysis


 Workflow Before you can analyze sample (.fsa) files using GeneMapper® ID Software v3.2.1 
for the first time: 


• Import panels and bins into the Panel Manager, as explained in “Import panels 
and bins” on page 39.


• Import an analysis method, as explained in “Import an HID analysis method” on 
page 42.


• Import a size standard, as explained in “Import an HID size standard” on 
page 47.


• Define custom views of analysis tables.


• Define custom views of plots.


For more info For details about GeneMapper® ID Software workflow and features, refer to:


• GeneMapper® ID Software Version 3.1 Human Identification Analysis User 
Guide (PN 4338775)


• GeneMapper® ID Software Versions 3.1 and 3.2 Human Identification Analysis 
Tutorial (PN 4335523)


• Installation Procedures and New Features for GeneMapper® ID Software v3.2 
User Bulletin (PN 4352543)
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Import panels
and bins


To import the AmpFlSTR® Identifiler® Plus Kit panel and bin set from the 
Applied Biosystems web site into the GeneMapper® ID Software v3.2.1 database:


1. Download and open the file containing panels and bins: 


a. From the Support menu of www.appliedbiosystems.com, select 
Software Downloads, Patches & Updates. Select 
GeneMapper® ID Software v3.2 from the drop-down menu. Select 
Updaters & Patches, and download the file Identifiler Plus Analysis 
Files GMID.


b. Unzip the file.


2. Start the GeneMapper® ID Software, then log in with the appropriate user name 
and password.


IMPORTANT! If you need logon instructions, refer to page 2-7 of the 
GeneMapper® ID Software Version 3.1 Human Identification Analysis User 
Guide (PN 4338775).


3. Select ToolsPanel Manager.


4. Find, then open the folder containing the panels and bins:


a. Select Panel Manager in the navigation pane.


b. Select FileImport Panels to open the Import Panels dialog box.


c. Navigate to, then open the Identifiler Plus Analysis Files GMID folder 
that you unzipped in step 1.


5. Select Identifiler_Plus_Panels_v1, then click Import.


Note: Importing this file creates a new folder in the navigation pane of the 
Panel Manager, AmpFLSTR_Identifiler_Plus_v1. This folder contains the 
panel and associated markers.


Highlight this



http://www.appliedbiosystems.com

http://www.appliedbiosystems.com
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a. Select the AmpFLSTR_Identifiler_Plus_v1 folder in the navigation 
pane.


b. Select FileImport Bin Set to open the Import Bin Set dialog box.


c. Navigate to, then open the Identifiler Plus Analysis Files GMID folder.


d. Select Identifiler_Plus_Bins_v1, then click Import.


Note: Importing this file associates the bin set with the panels in the 
Identifiler_Plus_Panels_v1 folder. 
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7. View the imported panels in the navigation pane:


a. Double-click the AmpFLSTR_Identifiler_Plus_v1 folder to view the 
Identifiler_Plus_Panels_v1 folder.


b. Double-click the Identifiler_Plus_Panels_v1 folder to display the panel 
information in the right pane. 


8. Select D8S1179 to display the Bin view for the marker in the right pane.
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9. Click Apply, then OK to add the AmpFlSTR® Identifiler® Plus Kit panel and 
bin set to the GeneMapper® ID Software database.


IMPORTANT! If you close the Panel Manager without clicking OK, the panels 
and bins are not imported into the GeneMapper® ID Software database.


Import an HID
analysis method


The HID Advanced analysis method for the AmpFlSTR® Identifiler® Plus PCR 
Amplification Kit uses the Identifiler_Plus_Bins_v1 file described in step 6 on 
page 40. 


Use the following procedure to import the analysis method from the folder that you 
downloaded from the Applied Biosystems web site, into the GeneMapper® ID 
Software database. Refer to step 1 on page 39 for downloading instructions.


Note: The Identifiler_Plus_AnalysisMethod_v1 has been provided to assist you in 
getting started with Identifiler Plus kit data analysis. Analysis parameters should be 
established by each individual laboratory based on the laboratory's internal validation 
studies.


1. Select ToolsGeneMapper Manager to open the GeneMapper Manager.
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2. Import an analysis method for HID_Advanced:


a. Select the Analysis Methods tab, then click Import.


b. Navigate to, then open the Identifiler Plus Analysis Files GMID folder.


c. Select Identifiler_Plus_AnalysisMethod_v1, then click Import to import 
the Identifiler_Plus_AnalysisMethod_v1 into the GeneMapper® ID 
Software database.


To view the settings for Identifiler_Plus_AnalysisMethod_v1, select the Analysis 
Methods tab, then select Identifiler_Plus_AnalysisMethod in the Name column 
and click Open.
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Figure 5 Analysis Method Editor - HID: General tab settings 


Figures 6 through 9 below show the settings for each tab of the Analysis Method 
Editor - HID.


Figure 6 Analysis Method Editor - HID: Allele tab settings 


• GeneMapper® ID Software v3.2.1 allows you to specify four types of marker 
repeat motifs: tri, tetra, penta, and hexa. You can enter parameter values for each 
type of repeat in the appropriate column.
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• The “Use marker-specific stutter ratio if available” check box is selected by 
default. Consequently, the software applies the stutter ratio filters supplied in 
the Identifiler_Plus_Panels_v1 file.


For more information about allele filters, refer to:


• GeneMapper® ID Software Version 3.1 Human Identification Analysis User 
Guide, Chapter 3 (PN 4338775)


• GeneMapper® ID Software Versions 3.1 and 3.2 Human Identification Analysis 
Tutorial (PN 4335523)


• Installation Procedures and New Features for GeneMapper® ID Software v3.2 
User Bulletin (PN 4352543)


Figure 7 Analysis Method Editor - HID: Peak Detector tab settings 


IMPORTANT! Laboratories need to perform the appropriate internal validation 
studies to determine the peak amplitude thresholds that allow for reliable 
interpretation of AmpFlSTR® Identifiler® Plus PCR Amplification Kit data.







Set up GeneMapper® ID Software for data analysis


46AmpFlSTR® Identifiler® Plus User Guide


G
eneM


ap
p


er ID
 S


oftw
are


The software uses the peak amplitude threshold parameters to specify the minimum 
peak height to limit the number of detected peaks. Although GeneMapper® ID 
Software displays peaks that fall below the specified amplitude in 
electropherograms, the software does not label or determine the genotype of these 
peaks.


Note: The analysis range is set by the user based on the locations of the primer peaks 
and size standard peaks.


For more information about peak detection algorithms, refer to:


• GeneMapper® ID Software Version 3.1 Human Identification Analysis User 
Guide (PN 4338775)


• GeneMapper® ID Software Versions 3.1 and 3.2 Human Identification Analysis 
Tutorial, Appendix A (PN 4335523)


• Installation Procedures and New Features for GeneMapper® ID Software v3.2 
User Bulletin (PN 4352543)


Figure 8 Analysis Method Editor - HID: Peak Quality tab settings 


IMPORTANT! Laboratories need to perform the appropriate internal validation 
studies to determine the minimum heterozygous and homozygous minimum peak 
height thresholds and the minimum peak height ratio threshold that allow for reliable 
interpretation of AmpFlSTR® Identifiler® Plus PCR Amplification Kit data. 
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Figure 9 Analysis Method Editor - HID: Quality Flags tab settings


Import an HID
size standard


The size standard for the Identifiler® Plus Kit uses the following GS500 peaks in its 
sizing algorithm: 75, 100, 139, 150, 160, 200, 300, 350, 400, and 450. 


Use the following procedure to import the size standard for the AmpFlSTR® 
Identifiler® Plus PCR Amplification Kit from the folder that you downloaded from 
the Applied Biosystems web site, into the GeneMapper® ID Software database. Refer 
to step 1 on page 39 for downloading instructions.


1. Select ToolsGeneMapper Manager to open the GeneMapper Manager.


2. Import a size standard:


a. Select the Size Standards tab, then click Import. 


b. Navigate to, then open the Identifiler Plus Analysis Files GMID folder.
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c. Select CE_G5_Identifiler_Plus_GS500, then click Import to import the 
CE_G5_Identifiler_Plus_GS500 size standard into the GeneMapper® ID 
Software database.


Analyze and edit sample files with GeneMapper® ID 
Software


Analyze a project 1. In the Project window, select FileAdd Samples to Project, then navigate to 
the disk or directory containing the sample files.


2. Apply analysis settings to the samples in the project.


3. Click  (Analyze), enter a name for the project (in the Save Project dialog box), 
then click OK to start analysis.


• The status bar displays the progress of analysis:


– As a completion bar extending to the right with the percentage 
completed indicated


– With text messages on the left


Parameter Settings


Sample Type Select the sample type.


Analysis Method Identifiler_Plus_AnalysisMethod_v1


Panel Identifiler_Plus_Panels_v1


Size Standard‡


‡ For more information about how the Size Caller works, refer to the ABI PRISM® GeneScan® 
Analysis Software for the Windows NT® Operating System Overview of the Analysis Parameters 
and Size Caller User Bulletin (PN 4335617).


CE_G5_Identifiler_Plus_GS500§#


§ The following fragments are defined for the CE_G5_Identifiler_Plus_GS500 size standard 
provided with the AmpFlSTR® Identifiler® Plus Kit: 75, 100, 139, 150, 160, 200, 300, 350, 400, 
and 450. For additional information about size standards, refer to the GeneMapper® ID Software 
Version 3.1 Human Identification Analysis User Guide (PN 4338775), Appendix D.


# Neither the 250-nt nor the 340-nt peak are included in the size standard definition. These peaks
can be used as an indicator of precision within a run.
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• The Samples table (figure below) displays the row of the sample currently 
being analyzed in green (or red if analysis failed for the sample).


• The Genotypes tab becomes available after analysis.


For more information about any of these tasks, refer to the GeneMapper® ID 
Software Version 3.1 Human Identification Analysis User Guide (PN 4338775).


Examine and edit a project
You can display electropherogram plots from the Samples and Genotypes tabs of the 
Project window to examine the data. These procedures start with the Samples tab of 
the Project window (assuming the analysis is complete). 


For more information about any of these tasks, refer to:


• GeneMapper® ID Software Versions 3.1 and 3.2 Human Identification Analysis 
Tutorial (PN 4335523)


• GeneMapper® ID Software Version 3.1 Human Identification Analysis User 
Guide (PN 4338775)


• Installation Procedures and New Features for GeneMapper® ID Software 
Version v3.2 User Bulletin (PN 4352543)
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Section 4.2 GeneMapper® ID-X Software


Overview of GeneMapper® ID-X Software
GeneMapper® ID-X Software is an automated genotyping software for forensic 
casework, databasing, and paternity data analysis.


After electrophoresis, the Data Collection Software stores information for each 
sample in a .fsa file. Using GeneMapper® ID-X Software v1.0.1, v1.1, or v1.1.1, you 
can then analyze and interpret the data from the .fsa files.


Instruments Refer to “Instrument and software overview” on page 7 for a list of compatible 
instruments.


Before you start When using GeneMapper® ID-X Software v1.0.1, v1.1, or v1.1.1 to perform human 
identification (HID) analysis with AmpFlSTR® kits, be aware that:


• HID analysis requires at least one allelic ladder sample per run folder. Your 
laboratory can use multiple ladder samples in an analysis, provided individual 
laboratories conduct the appropriate validation studies.


For multiple ladder samples, the GeneMapper® ID-X Software calculates allelic 
bin offsets by using an average of all ladders that use the same panel within a 
run folder.


• Allelic ladder samples in an individual run folder are considered to be from a 
single run.


When the software imports multiple run folders into a project, only the ladder(s) 
within their respective run folders are used for calculating allelic bin offsets and 
subsequent genotyping.


• Allelic ladder samples must be labeled as “Allelic Ladder” in the Sample Type 
column in a project. Failure to apply this setting for ladder samples results in 
failed analysis.


• Injections containing the allelic ladder must be analyzed with the same analysis 
method and parameter values that are used for samples to ensure proper allele 
calling.


• Alleles that are not in the AmpFlSTR® Allelic Ladders do exist. Off-ladder 
(OL) alleles may contain full and/or partial repeat units. An off-ladder allele is 
an allele that occurs outside the ±0.5-nt bin window of any known allelic ladder 
allele or virtual bin.


Note: If a sample allele peak is called as an off-ladder allele, the sample result 
needs to be verified according to the laboratory’s protocol.
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Set up GeneMapper® ID-X Software for data analysis


Workflow Before you can analyze sample (.fsa) files using GeneMapper® ID-X Software 
v1.0.1, v1.1, or v1.1.1 for the first time: 


• Import panels, bins, and marker stutter into the Panel Manager, as explained in 
“Import panels, bins, and marker stutter” on page 52.


• Import an analysis method, as explained in “Import an analysis method” on 
page 57.


• Import a size standard, as explained in “Import a HID size standard” on page 62.


• Define custom views of analysis tables.


• Define custom views of plots.


For more info For quick set up instructions, refer to the GeneMapper® ID-X Software Version 1.0 
Getting Started Guide (PN 4375574).


For details about the GeneMapper® ID-X Software workflow and features, refer to:


• GeneMapper® ID-X Software Version 1.0 Getting Started Guide (PN 4375574)


• GeneMapper® ID-X Software Version 1.0 Quick Reference Guide (PN 4375670)


• GeneMapper® ID-X Software Version 1.0 Reference Guide (PN 4375671)


Import
panels, bins, and


marker stutter


To import the AmpFlSTR® Identifiler® Plus Kit panels, bin sets, and marker stutter 
from the Applied Biosystems web site into the GeneMapper® ID-X Software v1.0.1, 
v1.1, or v1.1.1 database:


1. Download and open the file containing panels, bins, and marker stutter: 


a. From the Support menu of www.appliedbiosystems.com, select 
Software Downloads, Patches & Updates. Select
GeneMapper® ID-X Software from the drop-down menu. Select 
Updaters & Patches, and download the file Identifiler Plus Analysis 
Files GMIDX.


b. Unzip the file.


2. Start the GeneMapper® ID-X Software, then log in with the appropriate user 
name and password.


IMPORTANT! If you need logon instructions, refer to the GeneMapper® ID-X 
Software Version 1.0 Getting Started Guide (PN 4375574).


3. Select ToolsPanel Manager.


4. Find, then open the folder containing the panels, bins, and marker stutter:


a. Select Panel Manager in the navigation pane.



http://www.appliedbiosystems.com

http://www.appliedbiosystems.com
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b. Select FileImport Panels to open the Import Panels dialog box.


c. Navigate to, then open the Identifiler Plus Analysis Files GMIDX folder 
that you unzipped in step 1 on page 52.


5. Select Identifiler_Plus_Panels_v1X, then click Import.


Note: Importing this file creates a new folder in the navigation pane of the 
Panel Manager “AmpFLSTR_Identifiler_Plus_v1X.” This folder contains the 
panel and associated markers.


6. Import Identifiler_Plus_Bins_v1X:


a. Select the AmpFLSTR_Identifiler_Plus_v1X folder in the navigation 
pane.


b. Select File Import Bin Set to open the Import Bin Set dialog box.


c. Navigate to, then open the AmpFLSTR_Identifiler_Plus_v1X folder.


Highlight this.
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d. Select Identifiler_Plus_Bins_v1X, then click Import.


Note: Importing this file associates the bin set with the panels in the 
Identifiler_Plus_Panels_v1X folder.


7. View the imported panels in the navigation pane:


a. Double-click the AmpFLSTR_Identifiler_Plus_v1X folder to view the 
Identifiler_Plus_Panel_v1X folder.


b. Double-click the Identifiler_Plus_Panel_v1X folder to display the panel 
information in the right pane and the markers below it.


8. Select D2S1388 to display the Bin view for the marker in the right pane.
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9. Import Identifiler_Plus_Stutter_v1X:


a. Select the AmpFLSTR_Identifiler_Plus_v1X folder in the navigation 
panel. 


b. Select FileImport Marker Stutter to open the Import Marker Stutter 
dialog box.


c. Navigate to, then open the Identifiler Plus Analysis Files GMIDX folder.


d. Select Identifiler_Plus_Stutter_v1X, then click Import.


Note: Importing this file associates the marker stutter ratio with the bin set 
in the Identifiler_Plus_Bins_v1X folder.
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10. View the imported marker stutters in the navigation pane:


a. Select the Identifiler_Plus_Panel_v1X folder to display its list of markers 
in the right pane.


b. Double-click the Identifiler_Plus_Panel_v1X folder to display its list of 
markers below it.


c. Double-click D5S818 to display the Stutter Ratio & Distance view for the 
marker in the right pane.


11. Click Apply, then OK to add the AmpFlSTR® Identifiler® Plus Kit panels, bin 
sets, and marker stutter to the GeneMapper® ID-X Software database.


IMPORTANT! If you close the Panel Manager without clicking Apply, the 
panels, bin sets, and marker stutter will not be imported into the GeneMapper® 
ID-X Software database.
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Import an
analysis method


Use the following procedure to import the analysis method for the AmpFlSTR® 
Identifiler® Plus PCR Amplification Kit from the folder that you downloaded from 
the Applied Biosystems web site, into the GeneMapper® ID-X Software database. 
Refer to step 1 on page 52 for downloading instructions.


Note: The Identifiler_Plus_AnalysisMethod_v1x has been provided to assist you in 
getting started with Identifiler Plus kit data analysis. Analysis parameters should be 
established by each individual laboratory based on the laboratory's internal validation 
studies.


1. Select ToolsGeneMapper® ID-X Manager to open the
GeneMapper ID-X Manager.


2. Import an analysis method:


a. Select the Analysis Methods tab, then click Import.


b. Navigate to, then open the Identifiler Plus Analysis Files GMIDX folder.


c. Select Identifiler_Plus_AnalysisMethod_v1X, then click Import to 
import Identifiler_Plus_AnalysisMethod_v1X into the GeneMapper® ID-X 
Software database.


3. To view the settings for Identifiler_Plus_AnalysisMethod_v1X, select the 
Analysis Methods tab, then select Identifiler_Plus_AnalysisMethod_v1X in 
the Name column and click Open.
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Figure 10 Analysis Method Editor: General tab settings 


Figures 11 through 14 below show the settings for each tab of the Analysis Method 
Editor.
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Figure 11 Analysis Method Editor: Allele tab settings


• GeneMapper® ID-X Software 1.0.1, 1.1, or 1.1.1 allows you to specify four 
types of marker repeat motifs: tri, tetra, penta, and hexa. You can enter 
parameter values for each type of repeat in the appropriate column.


• The “Use marker-specific stutter ratio if available” check box is selected by 
default. Consequently, the software applies the stutter ratio filters supplied in 
the Identifiler_Plus_Stutter_v1X file.


For more information about allele filters, refer to:


• GeneMapper® ID-X Software Version 1.0 Getting Started Guide (PN 4375574)


• GeneMapper® ID-X Software Version 1.0 Quick Reference Guide (PN 4375670)


• GeneMapper® ID-X Software Version 1.0 Reference Guide (PN 4375671)
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Figure 12 Analysis Method Editor: Peak Detector tab settings


The software uses the peak amplitude threshold parameters to specify the minimum 
peak height to limit the number of detected peaks. Although GeneMapper® ID-X 
Software displays peaks that fall below the specified amplitude in 
electropherograms, the software does not label or determine the genotype of these 
peaks.


IMPORTANT! Laboratories need to perform the appropriate internal validation 
studies to determine the peak amplitude thresholds that allow for reliable 
interpretation of AmpFlSTR® Identifiler® Plus PCR Amplification Kit data. 


For more information about peak detection algorithms, refer to:


• GeneMapper® ID-X Software Version 1.0 Getting Started Guide (PN 4375574)


• GeneMapper® ID-X Software Version 1.0 Quick Reference Guide (PN 4375670)


• GeneMapper® ID-X Software Version 1.0 Reference Guide (PN 4375671)
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Figure 13 Analysis Method Editor: Peak Quality tab settings


IMPORTANT! Laboratories need to perform the appropriate internal validation 
studies to determine the minimum heterozygous and homozygous minimum peak 
height thresholds and the minimum peak height ratio threshold that allow for reliable 
interpretation of AmpFlSTR® Identifiler® Plus PCR Amplification Kit data. 
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Figure 14 Analysis Method Editor: SQ and GQ tab settings


Import a HID size
standard


The size standard for the AmpFlSTR® Identifiler® Plus PCR Amplification Kit uses 
the following GeneScan 500 LIZ size standard peaks in its sizing algorithm: 75, 100, 
139, 150, 160, 200, 300, 350, 400, and 450. 


Use the following procedure to import the size standard for the AmpFlSTR® 
Identifiler® Plus PCR Amplification Kit from the folder that you downloaded from 
the Applied Biosystems web site, into the GeneMapper® ID-X Software database. 
Refer to step 1 on page 52 for downloading instructions.


1. Select ToolsGeneMapper® ID-X Manager to open the GeneMapper® ID-X 
Manager.
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2. Import a size standard:


a. Select the Size Standards tab, then click Import.


b. Navigate to, then open the Identifiler Plus Analysis Files GMIDX folder.


c. Select CE_G5_Identifiler_Plus_GS500, then click Import to import the 
CE_G5_Identifiler_Plus_GS500 analysis method into the GeneMapper® 
ID-X Software database.
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Analyze and edit sample files with GeneMapper® ID-X 
Software


Analyze a project 1. In the Project window, select FileAdd Samples to Project, then navigate to 
the disk or directory containing the sample files.


2. Apply analysis settings to the samples in the project.


3. Click  (Analyze), enter a name for the project (in the Save Project dialog box), 
then click OK to start analysis.


• The status bar displays the progress of analysis as a completion bar 
extending to the right with the percentage completed indicated.


• The table displays the row of the sample currently being analyzed in green 
(or red if analysis failed for the sample).


• The Analysis Summary tab (see figure on next page) is displayed upon 
completion of the analysis.


Parameter Settings


Sample Type Select the sample type.


Analysis Method Identifiler_Plus_AnalysisMethod_v1X


Panel Identifiler_Plus_Panel_v1X


Size Standard‡


‡ For more information about how the Size Caller works, refer to the ABI PRISM® GeneScan® 
Analysis Software for the Windows NT® Operating System Overview of the Analysis Parameters 
and Size Caller User Bulletin (PN 4335617).


CE_G5_Identifiler_Plus_GS500§#


§ The following fragments are defined for the CE_G5_Identifiler_Plus_GS500 size standard 
provided with the AmpFlSTR® Identifiler® Plus Kit: 75, 100, 139, 150, 160, 200, 300, 350, 400, 
and 450. For additional information about size standards, refer to the GeneMapper® ID Software 
Version 3.1 Human Identification Analysis User Guide (PN 4338775), Appendix D.


# Neither the 250-nt nor the 340-nt peak are included in the size standard definition. These peaks 
can be used as an indicator of precision within a run.
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For more information about any of these tasks, refer to:


• GeneMapper® ID-X Software Version 1.0 Getting Started Guide (PN 4375574)


• GeneMapper® ID-X Software Version 1.0 Quick Reference Guide (PN 4375670)


• GeneMapper® ID-X Software Version 1.0 Reference Guide (PN 4375671)


Examine and edit a project
You can display electropherogram plots from the Samples and Genotypes tabs of the 
Project window to examine the data. These procedures start with the Analysis 
Summary tab of the Project window (assuming the analysis is complete). 


For more information about any of these tasks, refer to:


• GeneMapper® ID-X Software Version 1.0 Getting Started Guide (PN 4375574)


• GeneMapper® ID-X Software Version 1.0 Quick Reference Guide (PN 4375670)


• GeneMapper® ID-X Software Version 1.0 Reference Guide (PN 4375671)











Part Number 4440211 Rev. D 03/2012







68AmpFlSTR® Identifiler® Plus User Guide


5Experiments and Results


This chapter covers:


■ Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69


■ Developmental validation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70


■ Accuracy, precision, and reproducibility . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73


■ Extra peaks in the electropherogram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81


■ Characterization of loci . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88


■ Species specificity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  89


■ Sensitivity  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91


■ Stability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  93


■ Mixture studies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  96


■ Population Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  102


■ Mutation Rate  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  114


■ Probability of Identity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  115


■ Probability of Paternity Exclusion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  116







69 AmpFlSTR® Identifiler® Plus User Guide


Chapter 5 Experiments and Results


Overview


Experiments
using the


AmpFlSTR®


Identifiler® Plus
Kit


This chapter provides results of the developmental validation experiments performed 
by Applied Biosystems using the AmpFlSTR® Identifiler® Plus PCR Amplification 
Kit.


Importance of
validation


Validation of a DNA typing procedure for human identification applications is an 
evaluation of the procedure’s efficiency, reliability, and performance characteristics. 
By challenging the procedure with samples commonly encountered in forensic and 
parentage laboratories, the validation process uncovers attributes and limitations 
which are critical for sound data interpretation in casework (Sparkes, Kimpton, 
Watson et al., 1996; Sparkes, Kimpton, Gilbard et al., 1996, and Wallin et al., 1998). 


Experiment
conditions


Experiments to evaluate the performance of the AmpFlSTR® Identifiler® Plus PCR 
Amplification Kit were performed at Applied Biosystems. The experiments were 
performed according to the DNA Advisory Board (DAB) Quality Assurance 
Standards, effective October 1, 1998 (DNA Advisory Board, 1998). The DAB 
standards describe the quality assurance requirements that a laboratory should follow 
to ensure the quality and integrity of the data and competency of the laboratory. 


Additional validation was performed according to the revised guidelines from the 
Scientific Working Group on DNA Analysis Methods (SWGDAM, July 10, 2003). 
Based on these guidelines, Applied Biosystems conducted experiments that comply 
with guidelines 1.0 and 2.0 and its associated subsections. This DNA methodology is 
not novel. (Moretti et al., 2001, Frank et al., 2001, Wallin et al., 2002, and Holt et al., 
2000).


This chapter discusses many of the experiments performed by Applied Biosystems 
and provides examples of results obtained. Applied Biosystems chose conditions that 
produced optimum PCR product yield and that met reproducible performance 
standards.While these experiments are not exhaustive, they are appropriate for a 
manufacturer of STR kits intended for forensic and/or parentage testing use.


IMPORTANT! Each laboratory using the AmpFlSTR® Identifiler® Plus PCR 
Amplification Kit must perform internal validation studies.
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Developmental validation


SWGDAM
guideline 1.2.1


“Developmental validation is the demonstration of the accuracy, precision, and 
reproducibility of a procedure by the manufacturer, technical organization, academic 
institution, government laboratory, or other party.” (SWGDAM, July 2003)


SWGDAM
guideline 2.10.1


“The reaction conditions needed to provide the required degree of specificity and 
robustness must be determined. These include thermal cycling parameters, the 
concentration of primers, magnesium chloride, DNA polymerase, and other critical 
reagents.” (SWGDAM, July 2003)


PCR components Applied Biosystems examined the concentration of each component of the 
AmpFlSTR® Identifiler® Plus PCR Amplification Kit. The concentration for each 
individual component was established to be in the window that meets the 
reproducible performance characteristics of specificity and sensitivity. For example, 
various magnesium chloride concentrations were tested on the Applied Biosystems 
3130xl Genetic Analyzer. The amplification of 1.0 ng of the Control DNA 9947A for 
28-cycles is shown in Figure 15. Applied Biosystems observed that the performance 
of the multiplex is robust within a ±30% window of the optimum magnesium 
chloride concentration.


Figure 15 1.0 ng of Control DNA 9947A amplified with the AmpFlSTR® 
Identifiler® Plus Kit for 28-cycles in the presence of varying concentrations of 
magnesium chloride and analyzed on the Applied Biosystems 3130xl Genetic 
Analyzer 
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Thermal cycler
parameters


Thermal cycling parameters were established for amplification of the AmpFlSTR® 
Identifiler® Plus PCR Amplification Kit. Thermal cycling times and temperatures of 
GeneAmp® PCR systems were verified. Varying annealing/extension and 
denaturation temperature windows were tested to verify that a specific PCR product 
with the desired sensitivity of at least 1.0 ng of AmpFlSTR Control DNA 9947A was 
produced. 


For example, annealing/extension temperatures were tested at 55, 57, 59, 61, and 
63 °C for 3-minute hold times in the Silver 96-Well GeneAmp® PCR System 9700 
(Figure 16). The PCR products were analyzed using the Applied Biosystems 3130xl 
Genetic Analyzer.


Of the tested annealing/extension temperatures, 55 to 61 °C produced robust 
profiles. At 63 °C the yield of the majority of loci was significantly reduced. Routine 
thermal cycler calibration is recommended when you follow the amplification 
protocol. No preferential amplification was observed at the standard 
annealing/extension temperature of 59 °C.


Figure 16 Electropherograms obtained from amplification of 1.0 ng of Control 
DNA 9947A at annealing/extension temperatures of 55 °C, 57 °C, 59 °C, 61 °C, 
and 63 °C, analyzed on the Applied Biosystems 3130xl Genetic Analyzer, Y-axis 
scale (0 to 4,000 RFUs)


PCR cycle
number


AmpFlSTR® Identifiler® Plus PCR Amplification Kit reactions were amplified for 
26, 27, 28, 29, and 30 cycles on the Silver 96-Well GeneAmp® PCR System 9700 
using 1.0 ng from three DNA samples. As expected, the amount of PCR product 
increased with the number of cycles. A full profile was generated at 26 cycles and 
off-scale data were collected for several allele peaks at 30 cycles (Figure 17).


55 °C


57 °C


59 °C


61 °C


63 °C







Developmental validation


72AmpFlSTR® Identifiler® Plus User Guide


Although none of the cycle numbers tested produced nonspecific peaks, 28 cycles 
was found to give optimal peak heights with 1 ng of DNA input when the amplified 
products were examined on Applied Biosystems 3130xl Genetic Analyzers.


Figure 17 Representative AmpFlSTR® Identifiler® Plus Kit profiles obtained from 
amplification of 1.0 ng DNA template using 26, 27, 28, 29, and 30 cycles, 
analyzed on the Applied Biosystems 3130xl Genetic Analyzer, Y-axis scale, (0 to 
4,000 RFUs) 
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Accuracy, precision, and reproducibility


SWGDAM
guideline 2.9


“The extent to which a given set of measurements of the same sample agree with 
their mean and the extent to which these measurements match the actual values being 
measured should be determined.” (SWGDAM, July 2003)


Accuracy Laser-induced fluorescence detection of length polymorphism at short tandem repeat 
loci is not a novel methodology (Holt et al., 2000 and Wallin et al., 2002). However, 
accuracy and reproducibility of AmpFlSTR Identifiler® Plus profiles have been 
determined from various sample types. Figure 18 shows the size differences that are 
typically observed between sample alleles and allelic ladder alleles on the Applied 
Biosystems 3130xl Genetic Analyzer with POP-4™ polymer. The x-axis in Figure 18 
represents the nominal nucleotide sizes for the AmpFlSTR Identifiler® Plus Allelic 
Ladder. The dashed lines parallel to the x-axis represent the ±0.25-nt windows. The 
y-axis represents the deviation of each sample allele size from the corresponding 
allelic ladder allele size. All sample alleles are within ±0.5 nt from a corresponding 
allele in the allelic ladder.


Figure 18 Size deviation of 200 samples analyzed on the Applied Biosystems 
3130xl Genetic Analyzer. For each sample, 1.0 ng of DNA was amplified for 
28 PCR cycles.
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Precision and
size windows


Sizing precision allows for determining accurate and reliable genotypes. Sizing 
precision was measured on the Applied Biosystems 3130xl Genetic Analyzer. The 
recommended method for genotyping is to employ a ±0.5-nt “window” around the 
size obtained for each allele in the AmpFlSTR Identifiler® Plus Allelic Ladder. A 
±0.5-nt window allows for the detection and correct assignment of alleles. Any 
sample allele that sizes outside the specified window could be: 


•  An “off-ladder” allele, that is, an allele of a size that is not represented in the 
AmpFlSTR Identifiler® Plus Allelic Ladder 


or


• An allele that does correspond to an allelic ladder allele, but whose size is just 
outside a window because of measurement error


The measurement error inherent in any sizing method can be defined by the degree 
of precision in sizing an allele multiple times. Precision is measured by calculating 
the standard deviation in the size values obtained for an allele that is run in several 
injections on a capillary instrument or in several lanes of one gel.


Table 4 on page 75 shows typical precision results obtained from five runs 
(16 capillaries/run) of the AmpFlSTR® Identifiler® Plus Allelic Ladder on the 
Applied Biosystems 3130xl Genetic Analyzer (36-cm capillary and POP-4™ 
polymer). The internal size standard that was used was GeneScan™ 500 LIZ® Size 
Standard. The results were obtained within a set of injections on a single capillary 
array.


Sample alleles may occasionally size outside of the ±0.5-nt window for a respective 
allelic ladder allele because of measurement error. The frequency of such an 
occurrence is lowest in detection systems having the smallest standard deviations in 
sizing. Figure 18 on page 73 illustrates the tight clustering of allele sizes obtained on 
the Applied Biosystems 3130xl Genetic Analyzer, where the standard deviation in 
sizing is typically less than 0.15 nt. The instance of a sample allele sizing outside the 
±0.5-nt window because of measurement error is relatively rare when the standard 
deviation in sizing is approximately 0.15 nt or less (Smith, 1995).


For sample alleles that do not size within a ±0.5-nt window, the PCR product must be 
rerun to distinguish between a true off-ladder allele versus measurement error of a 
sample allele that corresponds with an allele in the allelic ladder. Repeat analysis, 
when necessary, provides an added level of confidence to the final allele assignment.


GeneMapper® ID Software and GeneMapper® ID-X Software automatically flag 
sample alleles that do not size within the prescribed window around an allelic ladder 
allele by labelling the allele as OL (off-ladder).


Maximum precision is obtained with a set of capillary injections on each of the 
supported platforms however the determined allele sizes will vary between the 
different platforms. Cross-platform sizing differences occur from a number of factors 
including type and concentration of polymer, run temperature, and electrophoresis 
conditions. Variations in sizing can also occur between runs on the same instrument 
and between runs on different instruments of the same platform type because of these 
factors.
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Applied Biosystems strongly recommends that the allele sizes be compared to the 
sizes obtained for known alleles in the AmpFlSTR® Identifiler® Plus Allelic Ladder 
from the same run and then be converted to genotypes (as described in “Before you 
start” on pages 37 and 51). See Table 4 for the results of five runs of the AmpFlSTR® 
Identifiler® Plus Allelic Ladder. For more information on precision and genotyping, 
see Lazaruk et al., 1998 and Mansfield et al., 1998.


In Table 4, the mean sizes for all the alleles in each run (16 capillaries) were 
calculated. The mean range shown in the table represents the lowest- and highest-
mean size values obtained across all five runs. Similarly, the standard deviation for 
the allele sizing was calculated for all the alleles in each run. The standard deviation 
range shown in Table 4 represents the lowest and highest standard deviation values 
obtained across all five runs.


Table 4 Precision results of five runs (16 capillaries/run) of the 
AmpFlSTR® Identifiler® Plus Allelic Ladder


Applied Biosystems 3130xl Genetic Analyzer


Allele Mean Standard Deviation


Amelogenin


X 106.03–106.13 0.033–0.045


Y 111.69–111.8 0.03–0.042


CSF1PO


6 303.99–304.12 0.041–0.063


7 308.04–308.17 0.037–0.058


8 312.1–312.2 0.039–0.065


9 316.13–316.25 0.035–0.045


10 320.18–320.3 0.034–0.055


11 324.24–324.34 0.03–0.046


12 328.3–328.39 0.025–0.047


13 332.36–332.44 0.032–0.037


14 336.39–336.49 0.024–0.039


15 340.42–340.53 0.038–0.05


D13S317


8 216.36–216.48 0.031–0.064


9 220.34–220.48 0.035–0.051


10 224.32–224.45 0.034–0.059


11 228.31–228.45 0.031–0.065


12 282.42–32.55 0.031–0.063


13 236.3–236.43 0.038–0.066


14 240.24–240.37 0.043–0.058


15 244.23–244.37 0.037–0.066
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D16S539


5 252.01–252.15 0.05–0.06


8 264–264.15 0.05–0.061


9 268–268.14 0.05–0.063


10 272–272.15 0.045–0.059


11 276.02–276.17 0.04–0.064


12 280.03–280.18 0.039–0.067


13 284.05–284.22 0.045–0.06


14 288.08–288.23 0.044–0.054


15 292.12–292.26 0.038–0.059


D18S51


7 261.8–261.9 0.037–0.049


9 269.94–270.03 0.037–0.051


10 274.02–274.12 0.043–0.051


10.2 276.03–276.13 0.037–0.048


11 278.11–278.22 0.042–0.059


12 282.2–282.29 0.037–0.046


13 286.29–286.39 0.039–0.051


13.2 288.29–288.4 0.034–0.052


14 290.38–290.49 0.032–0.051


14.2 292.39–292.5 0.043–0.057


15 294.48–294.59 0.029–0.049


16 298.57–298.69 0.035–0.053


17 302.69–302.81 0.039–0.056


18 306.83–306.95 0.039–0.056


19 310.96–311.07 0.034–0.049


20 315.08–315.18 0.036–0.045


21 319.2–319.31 0.036–0.045


22 323.39–323.5 0.03–0.044


23 327.46–327.53 0.025–0.052


24 331.59–331.65 0.026–0.043


25 335.69–335.76 0.032–0.043


26 339.8–339.88 0.036–0.047


27 343.87–343.99 0.031–0.048


Table 4 Precision results of five runs (16 capillaries/run) of the 
AmpFlSTR® Identifiler® Plus Allelic Ladder (continued)


Applied Biosystems 3130xl Genetic Analyzer


Allele Mean Standard Deviation
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D19S433


9 101.25–101.34 0.022–0.034


10 105.16–105.25 0.028–0.037


11 109.09–109.17 0.021–0.033


12 113.04–113.12 0.024–0.036


12.2 115.06–115.13 0.027–0.035


13 117.02–117.09 0.026–0.036


13.2 119.03–119.1 0.027–0.038


14 121.02–121.07 0.025–0.038


14.2 123.05–123.1 0.028–0.037


15 125.03–125.09 0.03–0.041


15.2 127.08–127.13 0.027–0.04


16 129.08–129.13 0.031–0.039


16.2 131.13–131.19 0.023–0.042


17 133.16–133.21 0.034–0.046


17.2 135.23–135.28 0.034–0.041


D21S11


24 184.41–184.46 0.024–0.042


24.2 186.39–186.45 0.025–0.04


25 188.35–188.4 0.024–0.038


26 192.27–192.34 0.027–0.035


27 196.21–196.28 0.024–0.039


28 200.06–200.13 0.026–0.039


28.2 202.03–202.1 0.026–0.036


29 204.02–204.09 0.025–0.044


29.2 206.08–206.14 0.027–0.041


30 208.06–208.11 0.028–0.04


30.2 210.03–210.09 0.031–0.037


31 212.04–212.12 0.031–0.037


31.2 214.03–214.1 0.023–0.04


32 216.04–216.11 0.028–0.042


32.2 218.03–218.09 0.023–0.0351


33 220.05–220.1 0.031–0.043


33.2 221.98–222.05 0.033–0.038


34 224.12–224.18 0.024–0.033


34.2 226.03–226.09 0.029–0.041


Table 4 Precision results of five runs (16 capillaries/run) of the 
AmpFlSTR® Identifiler® Plus Allelic Ladder (continued)


Applied Biosystems 3130xl Genetic Analyzer


Allele Mean Standard Deviation
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35 228.1–228.17 0.03–0.048


35.2 230.03–230.09 0.03–0.037


36 232.02–232.09 0.03–0.047


37 236.08–236.17 0.026–0.041


38 240.04–240.1 0.033–0.045


D2S1338


15 306.27–306.39 0.033–0.058


16 310.35–310.47 0.031–0.055


17 314.39–314.53 0.029–0.042


18 318.45–318.58 0.029–0.046


19 322.52–322.63 0.025–0.046


20 326.58–326.67 0.029–0.039


21 330.66–330.74 0.034–0.045


22 334.71–334.8 0.031–0.043


23 338.74–338.85 0.026–0.045


24 342.75–342.89 0.026–0.05


25 346.78–346.92 0.026–0.051


26 350.77–350.89 0.028–0.049


27 354.69–354.81 0.026–0.045


28 358.87–359.01 0.028–0.045


D3S1358


12 111.12–111.22 0.024–0.047


13 115.23–115.32 0.03–0.046


14 119.2–119.31 0.03–0.044


15 123.14–123.22 0.031–0.045


16 127.32–127.41 0.032–0.042


17 131.54–131.62 0.027–0.039


18 135.64–135.71 0.021–0.042


19 139.72–139.81 0.024–0.045


D5S818


7 133.69–133.75 0.029–0.039


8 137.8–137.86 0.031–0.037


9 142.17–142.24 0.022–0.035


10 146.64–146.71 0.025–0.039


11 151.05–151.12 0.031–0.043


12 155.32–155.39 0.028–0.041


Table 4 Precision results of five runs (16 capillaries/run) of the 
AmpFlSTR® Identifiler® Plus Allelic Ladder (continued)


Applied Biosystems 3130xl Genetic Analyzer


Allele Mean Standard Deviation
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13 159.55–159.61 0.027–0.051


14 163.63–163.7 0.032–0.038


15 167.68–167.74 0.026–0.051


16 171.7–171.76 0.035–0.04


D7S820


6 255.08–255.19 0.029–0.058


7 259.13–259.22 0.04–0.056


8 263.16–263.25 0.037–0.053


9 267.19–267.29 0.046–0.053


10 271.25–271.34 0.039–0.051


11 275.28–275.4 0.037–0.06


12 279.34–279.45 0.034–0.05


13 283.38–283.49 0.039–0.049


14 287.44–287.54 0.039–0.051


15 291.51–291.62 0.043–0.052


D8S1179


8 122.49–122.61 0.03–0.044


9 126.56–126.68 0.037–0.045


10 130.66–130.76 0.026–0.044


11 134.8–134.89 0.031–0.041


12 138.98–139.09 0.019–0.043


13 143.58–143.68 0.028–0.042


14 148.03–148.14 0.03–0.046


15 152.43–152.54 0.025–0.043


16 156.73–156.83 0.026–0.039


17 160.93–161.04 0.031–0.042


18 165.03–165.12 0.024–0.046


19 169.1–169.2 0.035–0.044


FGA


17 214.11–214.23 0.041–0.05


18 218.14–218.26 0.043–0.052


19 222.17–222.3 0.039–0.054


20 226.21–226.35 0.044–0.057


21 230.26–230.38 0.045–0.055


22 234.29–234.42 0.05–0.058


23 238.33–238.47 0.038–0.057‘


Table 4 Precision results of five runs (16 capillaries/run) of the 
AmpFlSTR® Identifiler® Plus Allelic Ladder (continued)


Applied Biosystems 3130xl Genetic Analyzer


Allele Mean Standard Deviation
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24 242.37–242.52 0.044–0.067


25 246.42–246.57 0.044–0.056


26 250.48–250.62 0.038–0.069


26.2 252.49–252.64 0.046–0.066


27 254.5–254.65 0.047–0.057


28 258.55–258.71 0.045–0.064


29 262.63–262.78 0.049–0.062


30 266.72–266.88 0.052–0.069


30.2 268.53–268.7 0.049–0.065


31.2 272.62–272.78 0.036–0.062


32.2 276.71–276.86 0.05–0.068


33.2 280.77–280.94 0.043–0.069


42.2 317.89–318.06 0.045–0.062


43.2 322.01–322.16 0.038–0.055


44.2 326.14–326.27 0.034–0.05


45.2 330.28–330.39 0.039–0.048


46.2 334.28–334.4 0.044–0.05


47.2 338.37–338.49 0.039–0.055


48.2 342.51–342.66 0.034–0.055


50.2 350.59–350.76 0.041–0.061


51.2 354.54–354.7 0.039–0.063


TH01


4 162.72–162.77 0.025–0.04


5 166.78–166.84 0.027–0.035


6 170.82–170.87 0.03–0.046


7 174.83–174.9 0.029–0.045


8 178.84–178.9 0.02–0.046


9 182.82–182.89 0.027–0.034


9.3 185.84–185.9 0.022–0.042


10 186.77–186.83 0.026–0.036


11 190.71–190.77 0.027–0.034


12 201.48–201.55 0.026–0.037


TPOX


6 221.82–221.91 0.029–0.05


7 225.8–225.88 0.029–0.053


8 229.79–229.86 0.034–0.048


Table 4 Precision results of five runs (16 capillaries/run) of the 
AmpFlSTR® Identifiler® Plus Allelic Ladder (continued)


Applied Biosystems 3130xl Genetic Analyzer


Allele Mean Standard Deviation
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Extra peaks in the electropherogram


Causes of extra
peaks


Peaks other than the target alleles may be detected on the electropherogram. Causes 
for the appearance of extra peaks include stutter products, incomplete 
3´ A nucleotide addition (at the n-1 position), dye artifacts, and mixed DNA samples 
(see DAB Standard 8.1.2.2). 


Stutter products


A stutter is a well-characterized PCR artifact that refers to the appearance of a minor 
peak one repeat unit smaller (or less frequently, one repeat larger) than the major 
STR product (Butler, 2005 and Mulero et al., 2006). Sequence analysis of stutter 
products at tetranucleotide STR loci has revealed that the stutter product is missing a 
single tetranucleotide core repeat unit relative to the main allele (Walsh et al., 1996).


9 233.77–233.86 0.039–0.048


10 237.76–237.83 0.025–0.053


11 241.75–241.83 0.028–0.04


12 245.78–245.85 0.04–0.049


13 249.76–249.85 0.036–0.048


vWA


11 154.07–154.14 0.028–0.042


12 158.26–158.34 0.028–0.04


13 162.42–162.49 0.031–0.043


14 166.66–166.73 0.031–0.05


15 170.59–170.66 0.029–0.044


16 174.62–174.68 0.03–0.04


17 178.61–178.67 0.028–0.051


18 182.54–182.61 0.021–0.037


19 186.5–186.56 0.024–0.043


20 190.43–190.49 0.028–0.04


21 194.29–194.36 0.024–0.044


22 198.17–198.24 0.023–0.036


23 202.01–202.09 0.028–0.041


24 206.36–206.42 0.034–0.041


Table 4 Precision results of five runs (16 capillaries/run) of the 
AmpFlSTR® Identifiler® Plus Allelic Ladder (continued)


Applied Biosystems 3130xl Genetic Analyzer


Allele Mean Standard Deviation
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The proportion of the stutter product relative to the main allele (percent stutter) is 
measured by dividing the height of the stutter peak by the height of the main allele 
peak. Peak heights were measured for samples (n = 500) amplified using the 
28-cycle-protocol (DNA input ~1ng) at the loci used in the Identifiler® Plus Kit. All 
data were generated on the Applied Biosystems 3130xl Genetic Analyzer.


Some conclusions from these measurements and observations are:


• For each AmpFlSTR® Identifiler® Plus Kit locus, the percent stutter generally 
increases with allele length, as shown in Figure 19 to Figure 22 on pages 83 
through 85.


• Smaller alleles display a lower level of stutter relative to the longer alleles 
within each locus.


• Each allele within a locus displays a percent stutter that is consistent with other 
alleles in the locus.


• The stutter value for each locus shown in Table 5 on page 85 was determined by 
taking the mean plus three times the standard deviation. These values are the 
stutter filter percentages in the Identifiler® Plus stutter file; they will be used 
during the filtering step in the GeneMapper® ID Software v3.2.1 or 
GeneMapper® ID-X Software v1.0.1, v1.1, or v1.1.1. Peaks in the stutter 
position that are above the stutter filter percentage will not be filtered. Peaks in 
the stutter position that have not been filtered and remain labeled can be further 
evaluated. For evaluation of mixed samples, see Figure 30 on page 99. 


• The percent stutter cannot be accurately measured for allele peaks that are 
off-scale and may appear unusually high relative to the main peak.
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Figure 19 Stutter percentages for the D8S1179, D21S11, D7S820, and CSF1PO 
loci 
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Figure 20 Stutter percentages for the D3S1358, TH01, D13S317, D16S539, and 
D2S1338 loci


Figure 21 Stutter percentages for the D19S443, vWA, TPOX, and D18S51 loci 
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Figure 22 Stutter percentages for the D5S818 and FGA loci


Table 5  Marker-specific stutter filter percentages for AmpFlSTR® 
Identifiler® Plus PCR Amplification Kit loci‡  


Locus % Stutter


CSF1PO 9.2041


D13S317 9.9348


D16S539 10.3945


D18S51 13.6799


D19S433 11.2096


D21S11 10.6714


D2S1338 12.4409


D3S1358 12.2719


D5S818 10.0599


D7S820 9.6926


D8S1179 10.3155


FGA 13.028


TH01 4.0813
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Addition of 3´ A nucleotide 


Many DNA polymerases can catalyze the addition of a single nucleotide 
(predominately adenosine) to the 3´ ends of double-stranded PCR products (Clark, 
1988 and Magnuson et al., 1996). This nontemplate addition results in a PCR 
product that is one nucleotide longer than the actual target sequence. The PCR 
product with the extra nucleotide is referred to as the “+A” form. 


The efficiency of +A addition is related to the particular sequence of the DNA at the 
3´ end of the PCR product. The Identifiler® Plus Kit includes two main design 
features that promote maximum +A addition:


• The primer sequences have been optimized to encourage +A addition.


• The final extension step is 60 °C for 10 min.


This final extension step gives the DNA polymerase additional time to complete +A 
addition to all double-stranded PCR products. STR systems (where each allele is 
represented by two peaks that are one nucleotide apart) that have not been optimized 
for +A addition may have “split peaks.”


TPOX 6.3832


vWA 12.446


‡ These percentages are used as stutter filters in used in GeneMapper ID v3.2.1 
Identifiler_Plus_Panels_v1 and GeneMapper® ID-X software v1.0.1, v1.1, or v1.1.1 
Identifiler_Plus_Panels_v1x.


Table 5  Marker-specific stutter filter percentages for AmpFlSTR® 
Identifiler® Plus PCR Amplification Kit loci‡ (continued) 


Locus % Stutter
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Figure 23 Omitting the final extension step results in split peaks due to 
incomplete A nucleotide addition. Data are from an ABI PRISM® 310 Genetic 
Analyzer using another AmpFlSTR kit.


Lack of complete +A nucleotide addition may be observed in AmpFlSTR® 
Identifiler® Plus PCR Amplification Kit results when the amount of input DNA is 
greater than the recommended protocols, because more time is needed for the 
enzyme to add the +A nucleotide to all molecules as more PCR product is generated. 
Amplification of too much input DNA may also result in off-scale data.


Artifacts Artifacts and anomalies are seen in all molecular biological systems. Artifacts are 
typically reproducible while anomalies are non-reproducible, intermittent 
occurrences that are not observed consistently in a system (for example, spikes and 
baseline noise). Reproducible artifacts have not been seen in data produced, with 
either 28 or 29 cycles of amplification, on the genetic analyzers used during 
developmental validation of the Identifiler® Plus Kit. 


However, you should consider possible noise and artifacts when interpreting data 
from the AmpFlSTR® Identifiler® Plus PCR Amplification Kit on the Applied 
Biosystems 3130/3130xl, ABI PRISM® 3100/3100-Avant, and ABI PRISM® 310 
Genetic Analyzers.
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Characterization of loci


SWGDAM
guideline 2.1


“The basic characteristics of a genetic marker must be determined and documented.” 
(SWGDAM, July 2003) 


This section describes basic characteristics of the 15 loci and the sex-determining 
marker, Amelogenin, which are amplified with the AmpFlSTR® Identifiler® Plus 
Kit. These loci have been extensively characterized by other laboratories.


Nature of the
polymorphisms


The primers for the Amelogenin locus flank a 6-nucleotide deletion within intron 1 
of the X homologue. Amplification results in 107-nt and 113-nt products from the X 
and Y chromosomes, respectively. (Sizes are the actual nucleotide size according to 
sequencing results, including 3´ A nucleotide addition.) The remaining AmpFlSTR® 
Identifiler® Plus Kit loci are all tetranucleotide short tandem repeat (STR) loci. The 
length differences among alleles of a particular locus result from differences in the 
number of 4-nt repeat units. 


All the alleles in the AmpFlSTR® Identifiler® Plus Allelic Ladder, including 
microvariants, have been subjected to sequencing at Applied Biosystems. In addition, 
other groups in the scientific community have sequenced alleles at some of these loci 
(Nakahori et al., 1991; Puers et al., 1993; Möller et al., 1994; Barber et al., 1995; 
Brinkmann and Möller, 1995; Barber et al., 1996; Barber and Parkin, 1996; 
Brinkmann et al., 1998; Momhinweg et al., 1998; Watson et al., 1998). Among the 
various sources of sequence data on the AmpFlSTR® Identifiler® Plus Kit loci, there 
is consensus on the repeat patterns and structure of the STRs.


Inheritance The Centre d'Etude du Polymorphisme Humain (CEPH) has collected DNA from 
families of Utah Mormon, French Venezuelan, and Amish descent. These DNA sets 
have been extensively studied all over the world and are routinely used to 
characterize the mode of inheritance of various DNA loci. Each family set contains 
three generations, generally including four grandparents, two parents, and several 
offspring. Consequently, the CEPH family DNA sets are ideal for studying 
inheritance patterns (Begovich et al., 1992). 


Three CEPH family DNA sets were examined. One nanogram of DNA from each 
sample was amplified using the Identifiler® Plus Kit, followed by analysis using an 
Applied Biosystems 3130xl Genetic Analyzer. The families examined included 
#1333 (9 offspring), #1340 (7 offspring), and #1345 (7 offspring), representing 
23 meiotic divisions.


In family #1340, we observed two parent/offspring pairs with mutations at locus 
D8S1179. The genotypes differed by one repeat unit between the two generations. 
Calculation of a mutation rate based on these data would be inaccurate due to the 
small sample size. The other parent-offspring allele transfers were in accordance 
with Mendelian rules.







89 AmpFlSTR® Identifiler® Plus User Guide


Chapter 5 Experiments and Results


Mapping The Identifiler® Plus Kit loci Amelogenin, CSF1PO, D2S1338, D3S1358, D5S818, 
D7S1179, D13S317, D16S539, D18S51, D19S433, D21S11, FGA, TH01, TPOX, 
and vWA have been mapped, and the chromosomal locations have been published 
(Nakahori et al., 1991; Edwards et al., 1992; Kimpton et al., 1992; Kong et al., 2004; 
Mills et al., 1992; Sharma and Litt, 1992; Li et al., 1993; Straub et al., 1993; Barber 
and Parkin, 1996).


Species specificity


SWGDAM
Guideline 2.2


“For techniques designed to type human DNA, the potential to detect DNA from 
forensically relevant nonhuman species should be evaluated.” (SWGDAM, July 
2003) 


The AmpFlSTR® Identifiler® Plus PCR Amplification Kit provides the required 
specificity for detecting human alleles. 


Nonhuman studies


Nonhuman DNA may be present in forensic casework samples. The data from 
AmpFlSTR® Identifiler® Plus PCR Amplification Kit experiments on nonhuman 
DNA sources are shown in Figure 24 on page 90.


Figure 24 shows amplification for: Control DNA 9947A (1.0 ng, panel 1), 
chimpanzee (1.0 ng, panel 2), dog (10 ng. panel 3), cat (10 ng, panel 4), horse (10 ng, 
panel 5), microbial DNA pool (equivalent to 105 copies of Candida albicans, 
Staphylococcus aureus, Neisseria gonorrhoeae, E. coli 0157:H7, Bacillus subtilis, 
and Lactobacillus rhamnosus, panel 6), and the negative control (panel 7). The 
extracted DNA samples were amplified with the AmpFlSTR® Identifiler® Plus PCR 
Amplification Kit and analyzed using the Applied Biosystems 3130xl Genetic 
Analyzer.


• Primates: gorilla, chimpanzee, orangutan, and macaque (1.0 ng each)


• Non-primates: mouse, dog, sheep, rabbit, cat, horse, hamster, rat, chicken, and 
cow (10 ng each)


• Microorganisms: Candida albicans, Staphylococcus aureus, Escherichia coli, 
Neisseria gonorrhoeae, Bacillus subtilis, and Lactobacillus rhamnosus 
(equivalent to 105 copies)


The chimpanzee and gorilla DNA samples produced partial profiles within the 70 to 
350 nucleotide region.


The microorganisms, chicken, hamster, mouse, rabbit, and rat did not yield 
detectable products. Dog, horse, sheep, and cow produced a 98-bp fragment near the 
amelogenin locus in the PET® dye.
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Figure 24 Representative electropherograms from a species specificity study 
including positive and non-template controls (NTC) run for 28 PCR cycles 
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Sensitivity


SWGDAM
guideline 2.3


“When appropriate, the range of DNA quantities able to produce reliable typing 
results should be determined.” (SWGDAM, July 2003) 


Importance of
quantitation


The optimal amount of input DNA added to the AmpFlSTR® Identifiler® Plus PCR 
Amplification Kit should be between 0.75 and 1.0 ng for 28-cycle amplification. The 
DNA sample should be quantitated before amplification using a system such as the 
Quantifiler® Human DNA Quantification Kit (PN 4343895). The final DNA 
concentration should be 0.075 to 0.1 ng/L so that 0.75 to 1.0 ng of DNA is added to 
the PCR reaction in a volume of 10 L. If the sample contains degraded or inhibited 
DNA, amplification of additional DNA may be beneficial. In Figures 25 and 26, the 
control DNA 9947A was serially diluted from 1 ng to 0.031 ng. With the 28-PCR-
cycle protocol, full profiles (26 alleles) were consistently obtained at 0.125 ng, but 
occasional partial profiles that are missing anywhere from 1 to 3 alleles were 
observed at 0.062 ng. With the 29-PCR-cycle protocol, full profiles (26 alleles) were 
consistently obtained at 0.062 ng, but occasional partial profiles that are missing 
anywhere from 1 to 5 alleles were observed at 0.031 ng.


Effect of DNA
quantity on


results


If too much DNA is added to the PCR reaction, the increased amount of PCR product 
that is generated can result in:


• Fluorescence intensity that exceeds the linear dynamic range for detection by 
the instrument (“off-scale” data)


Off-scale data is a problem because:


– Quantitation (peak height and area) for off-scale peaks is not accurate. For 
example, an allele peak that is off-scale can cause the corresponding stutter 
peak to appear higher in relative intensity, thus increasing the calculated 
percent stutter.


– Multicomponent analysis of off-scale data is not accurate. This inaccuracy 
results in poor spectral separation (“pull-up”).


• Incomplete +A nucleotide addition


The sample can be reamplified using less DNA.


When the total number of allele copies added to the PCR is extremely low, 
unbalanced amplification of the alleles may occur because of stochastic fluctuation.


Individual laboratories may find it useful to determine an appropriate minimum peak 
height threshold based on their own results and instruments using low amounts of 
input DNA. For information on selecting the appropriate cycle number for your DNA 
input amount, see “Select the appropriate PCR cycle number” on page 20.
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Figure 25 Effect of amplifying 1 ng, 0.50 ng, 0.25 ng, 0.125 ng, and 0.062 ng of 
Control DNA 9947A using the 28-PCR-cycle protocol


Figure 26 Effect of amplifying 0.5 ng, 0.25 ng, 0.125 ng, 0.062 ng, and 0.031 ng 
of Control DNA 9947A using the 29-PCR-cycle protocol


Note that the y-axis scale is magnified for the lower amounts of DNA, analyzed 
using the Applied Biosystems 3130xl Genetic Analyzer.
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0.50 ng
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Stability


SWGDAM
guideline 2.4


“The ability to obtain results from DNA recovered from biological samples deposited 
on various substrates and subjected to various environmental and chemical insults 
has been extensively documented. In most instances, assessment of the effects of 
these factors on new forensic DNA procedures is not required. However, if substrates 
and/or environmental and/or chemical insults could potentially affect the analytical 
process, then the process should be evaluated using known samples to determine the 
effects of such factors.” (SWGDAM, July 2003)


Degraded DNA As the average size of degraded DNA approaches the size of the target sequence, the 
amount of PCR product generated is reduced. This reduction is due to the reduced 
number of intact templates in the size range necessary for amplification.


Degraded DNA was prepared to examine the potential for differential amplification 
of loci. High-molecular-weight Raji DNA was sonicated and incubated with 
increasing doses of DNase I (0 to 6 Units) for 20 minutes (Bender et al., 2004). The 
DNA was examined by agarose gel analysis to determine the average size of the 
DNA fragments at each time point. 


One nanogram of degraded DNA was amplified using the AmpFlSTR® Identifiler® 
Plus Kit. As the DNA became increasingly degraded, the loci became undetectable 
according to size. Preferential amplification was not observed. The loci failed to 
robustly amplify in the order of decreasing size as the extent of degradation 
progressed.


Figure 27 28-PCR-cycle amplification of Raji DNA samples sonicated and 
incubated with increasing doses of DNase I. Panels 1, 2, 3, 4, and 5 correspond 
to 0, 3, 4, 5, and 6 units of DNase I. 


Untreated


3 Units DNase I


4 Units DNase I


5 Units DNase I


6 Units DNase I
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Effect of
inhibitors —


hematin


Heme compounds have been identified as PCR inhibitors in DNA samples extracted 
from bloodstains (DeFranchis et al., 1988; Akane et al., 1994). It is believed that the 
inhibitor is co-extracted and co-purified with the DNA, and that it subsequently 
interferes with PCR by inhibiting polymerase activity. 


To examine the effects of hematin on the amplification results obtained by the 
Identifiler® Plus Kit, Control DNA 9947A (1 ng input DNA) was amplified with 
increasing concentrations of hematin for 28 cycles of amplification (Figure 28 on 
page 94). The concentrations of hematin used were 0 M, 100 M, 200 M, and 
300 M (see Table 6).


Figure 28 Amplification with the AmpFlSTR® Identifiler® Plus Kit in the presence 
and absence of hematin. Panel 1 corresponds to control samples; panels 2–4 
correspond to samples amplified in the presence of 100, 200, and 300 M of 
hematin.


100 M


200 M


300 M


Control samples


Table 6 Performance in simulated model of hematin inhibition 
(n = 3) ‡


Hematin (µM) Identifiler® Plus Kit 
Alleles detected/Total alleles


0 26/26, 26/26, 26/26


100 26/26, 26/26, 26/26
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Effect of
inhibitors —
humic acid


Traces of humic acid may inhibit the PCR amplification of DNA evidence collected 
from soil. In this study, Applied Biosystems tested increasing amounts of humic acid 
in the PCR amplification of 1 ng of Control DNA 9947A with the Identifiler® Plus 
Kit for 28 cycles of amplification (see Figure 29). The concentrations of humic acid 
tested were 0, 50, 100, and 150 ng/L (see Table 7). 


Figure 29 Amplification with the AmpFlSTR® Identifiler® Plus PCR Amplification 
Kit in the presence and absence of humic acid. Panel 1 corresponds to control 
samples; panels 2–4 correspond to samples amplified in the presence of 50, 100, 
and 150 ng/µL humic acid.


200 26/26, 26/26, 26/26


300 26/26, 26/26, 26/26


‡ Only those peaks >50 RFUs were counted. A complete profile with Control 9947A DNA 
yields 26 peaks using the AmpFlSTR® Identifiler® Plus Kit


Table 6 Performance in simulated model of hematin inhibition 
(n = 3) (continued)‡


Hematin (µM) Identifiler® Plus Kit 
Alleles detected/Total alleles


50 ng/L


100 ng/L


150 ng/L


Control samples
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Mixture studies


SWGDAM
guideline 2.8


“The ability to obtain reliable results from mixed source samples should be 
determined.” (SWGDAM, July 2003)


Evidence samples may contain DNA from more than one individual. The possibility 
of multiple contributors should be considered when interpreting the results. Applied 
Biosystems recommends that individual laboratories assign a minimum peak height 
threshold based on validation experiments performed in each laboratory to avoid 
typing when stochastic effects are likely to interfere with accurate interpretation of 
mixtures.


Mixture Studies Evidence samples that contain body fluids and/or tissues originating from more than 
one individual are an integral component of forensic casework. Therefore, it is 
essential to ensure that the DNA typing system is able to detect DNA mixtures. 
Mixed samples can be distinguished from single-source samples by:


• The presence of more than two alleles at a locus


• The presence of a peak at a stutter position that is significantly greater in 
percentage than what is typically observed in a single-source sample


• Significantly imbalanced alleles for a heterozygous genotype


The peak height ratio is defined as the height of the lower peak (in RFU) divided by 
the height of the higher peak (in RFU), expressed as a percentage. Mean, median, 
minimum, and maximum peak height ratios observed for alleles in the AmpFlSTR® 
Identifiler® Plus PCR Amplification Kit loci in unmixed population database 
samples are shown in Table 8.


Table 7 Performance in simulated model of humic acid inhibition 
(n = 3)‡ 


‡ Only those peaks >50 RFUs were counted. A complete profile with Control 9947A DNA 
yields 26 peaks using the AmpFlSTR® Identifiler® Plus Kit.


Humic Acid (ng/L) Identifiler® Plus Kit


0 26/26, 26/26, 26/26


50 26/26, 26/26, 26/26


100 26/26, 26/26, 26/26


150 26/26, 26/26, 26/26
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If an unusually low peak height ratio is observed for one locus, and there are no other 
indications that the sample is a mixture, the sample may be reamplified and 
reanalyzed to determine if the imbalance is reproducible. Possible causes of 
imbalance at a locus are:


• Degraded DNA


• Presence of inhibitors


• Extremely low amounts of input DNA


• A mutation in one of the primer binding sites


• Presence of an allele containing a rare sequence that does not amplify as 
efficiently as the other allele


Resolution of genotypes in mixed samples 


A sample containing DNA from two sources can comprise (at a single locus) any of 
the seven genotype combinations (see below).


Table 8 Peak height ratios for ~1.0 ng‡ of input DNA amplified for 28 PCR 
cycles


‡ Actual DNA input amounts: 0.7 ng to 1.3 ng


Locus
Number of 


Observations 
(n)


Mean Median Minimum Maximum


Amel 320 90.23 91.29 46.21 99.89


CSF1PO 378 90.37 91.56 67.19 99.96


D13S317 375 90.61 92.09 68.28 99.94


D16S539 389 90.03 91.15 68.11 99.87


D18S51 432 90.06 91.24 62.26 99.94


D19S433 399 90.2 91.2 57.29 99.96


D21S11 428 90.3 91.12 69.05 100


D2S1388 436 90.36 91.56 63.86 100


D3S1358 356 91.39 92.66 62.82 99.94


D5S818 357 91.15 92.21 66.07 100


D7S820 395 90.49 92.07 46.61 99.94


D8S1179 396 91.22 92.7 67.42 100


FGA 429 89.83 91.07 60.38 99.87


TH01 362 91.62 93.04 70.09 100


TPOX 333 91.17 92.18 70.65 100


vWA 414 91.16 92.33 65.22 100







Mixture studies


98AmpFlSTR® Identifiler® Plus User Guide


• Heterozygote + heterozygote, no overlapping alleles
(four peaks)


• Heterozygote + heterozygote, one overlapping allele
(three peaks)


• Heterozygote + heterozygote, two overlapping alleles 
(two peaks)


• Heterozygote + homozygote, no overlapping alleles
(three peaks)


• Heterozygote + homozygote, overlapping allele
(two peaks)


• Homozygote + homozygote, no overlapping alleles
(two peaks)


• Homozygote + homozygote, overlapping allele
(one peak)


Specific genotype combinations and input DNA ratios of the samples contained in a 
mixture determine whether or not it is possible to resolve the genotypes of the major 
and minor component(s) at a single locus.


The ability to obtain and compare quantitative values for the different allele peak 
heights on Applied Biosystems instruments provides additional valuable data to aid 
in resolving mixed genotypes. This quantitative value is much less subjective than 
comparing relative intensities of bands on a stained gel.


Ultimately, the likelihood that any sample is a mixture must be determined by the 
analyst in the context of each particular case. 


Limit of detection of the minor component 


Mixtures of two genomic DNA samples were examined at various ratios (0:1, 1:1, 
3:1, 7:1, 10:1, 15:1, 1:0). The total amount of genomic input DNA mixed at each 
ratio was 1 ng. The samples were amplified in a GeneAmp® PCR System 9700, then 
electrophoresed and detected using an Applied Biosystems 3130xl Genetic Analyzer.


The results of the mixed DNA samples are shown in Figures 30 (28 PCR cycles) and 
31 (29 PCR cycles) on page 99 where samples A and B were mixed according to the 
ratios provided. Using either the 28- or 29-PCR-cycle protocol, the minor component 
allele calls at non-overlapping loci are highlighted. The amplification of the minor 
contributor at 3:1, 7:1 (0.875:0.125 ng), and 10:1 (0.9:0.09 ng) mixture ratios was 
readily typeable. 15:1 (0.9375:0.0625 ng) mixture ratios resulted in full or partial 
profiles for the minor component. The profiles of these samples are described in 
Table 9.
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Figure 30 Amplification of DNA mixtures at various ratios using the 28-PCR-
cycle protocol. Minor allele peaks that do not overlap with the major contributor 
peaks are highlighted.
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15:1


0:1
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Figure 31 Amplification of DNA mixtures at various ratios using the 29-PCR-
cycle protocol. Minor allele peaks that do not overlap with the major contributor 
peaks are highlighted.


1:0


3:1


7:1


10:1


15:1


0:1


1:1


Table 9 Genotypes of mixed DNA samples


Locus Profile Sample A Profile Sample B


D8S1179 11, 14 10, 11


D21S11 29, 35 31.2, 32.2
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D7S820 8, 10 11


CSF1PO 8, 10 12


D3S1358 14, 17 15, 16


TH01 7, 8 6, 9.3


D13S317 12, 13 9, 11


D16S539 10, 11 9, 12


D2S1338 17, 23 17, 20


D19S433 11, 17.2 13


vWA 14, 17 17, 19


TPOX 9, 10 8, 11


D18S51 15, 16 13, 14


AMEL X, Y X


D5S818 11, 13 8, 10


FGA 19, 25 22, 23


Table 9 Genotypes of mixed DNA samples (continued)


Locus Profile Sample A Profile Sample B
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Population Data


SWGDAM
guideline 2.7


“The distribution of genetic markers in populations should be determined in relevant 
population groups.” (SWGDAM, July 2003)


Overview To interpret the significance of a match between genetically typed samples, you must 
know the population distribution of alleles at each locus in question. If the genotype 
of the relevant evidence sample is different from the genotype of a suspects reference 
sample, then the suspect is excluded as the donor of the biological evidence that was 
tested. An exclusion is independent of the frequency of the two genotypes in the 
population.


If the suspect and evidence samples have the same genotype, then the suspect is 
included as a possible source of the evidence sample. The probability that another, 
unrelated individual would also match the evidence sample is estimated by the 
frequency of that genotype in the relevant population(s).


Population
samples used in


these studies


The AmpFlSTR® Identifiler® PCR Amplification Kit, prior to the addition of the 
D8S1179 degenerate primer, was used to generate the population data provided in 
this section. Samples were collected from individuals throughout the United States 
with no geographical preference.


African-American


357 samples were provided by the Kentucky State Police and the Federal Bureau of 
Investigation.


U.S. Caucasian


349 samples were provided by the Kentucky State Police and the Federal Bureau of 
Investigation.


U.S. Hispanic


290 samples were provided by the Minnesota Bureau of Criminal 
Apprehension/Memorial Blood Center of Minneapolis and the Federal Bureau of 
Investigation.


Native American


191 samples were provided by the Minnesota Bureau of Criminal 
Apprehension/Memorial Blood Center of Minneapolis.


In addition to the alleles that were observed and recorded in the Applied Biosystems 
databases, other alleles have been published or reported to Applied Biosystems by 
other laboratories (see the STRBase at www.cstl.nist.gov/div831/strbase).



www.cstl.nist.gov/div831/strbase).





103 AmpFlSTR® Identifiler® Plus User Guide


Chapter 5 Experiments and Results


AmpFlSTR®


Identifiler® Plus
Kit allele


frequencies


Table 10 shows the AmpFlSTR® Identifiler® Plus Kit allele frequencies in four 
populations, listed as percentages.


Table 10 AmpFlSTR Identifiler Plus Kit allele frequencies


Allele
African-


American
(n = 357)


U.S. 
Caucasian
(n = 349)


U.S. Hispanic
(n = 290)


Native 
American
(n = 191)


CSF1PO


6 ‡ ‡ ‡ ‡


7 4.62 0.14‡ 0.34‡ ‡


8 7.56 0.29‡ 0.17‡ 0.52‡


9 3.78 1.72 0.86‡ 8.38


10 27.87 24.21 23.10 30.89


11 20.59 31.91 28.28 21.99


11.3 0.14‡ ‡ ‡ ‡


12 29.13 32.81 39.66 32.72


13 5.32 7.31 6.38 4.71


14 0.98 1.43 0.86‡ 0.79‡


15 ‡ 0.29‡ ‡ ‡


D2S1338


15 0.14‡ ‡ ‡ ‡


16 5.32 4.73 2.41 2.62


17 10.78 17.34 21.21 9.95


18 5.60 6.30 4.14 7.07


19 14.15 13.75 22.76 29.58


20 6.02 14.61 13.79 9.69


21 14.01 2.58 2.59 2.38


22 13.17 4.01 7.41 15.18


23 10.78 11.46 11.36 11.78


24 9.80 11.75 8.45 7.85


25 8.12 10.60 5.17 3.14


26 1.96 2.72 0.69‡ 0.79‡


27 0.14‡ 0.14‡ ‡ ‡


28 ‡ ‡ ‡ ‡


D3S1358


<11 0.42‡ 0.14‡ ‡ ‡


11 ‡ ‡ ‡ 0.26‡


12 0.56‡ ‡ 0.17‡ ‡


13 0.70‡ 0.29‡ 0.17‡ ‡


14 12.04 15.76 7.41 6.81


15 30.53 25.36 39.14 40.84


15.2 0.14‡ ‡ ‡ ‡
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16 28.57 22.78 26.72 32.98


17 19.47 18.19 16.03 9.95


18 6.72 16.48 8.97 8.38


19 0.84 1.00 1.03 0.79‡


20 ‡ ‡ 0.34‡ ‡


D5S818


7 0.14‡ ‡ 6.72 15.71


8 5.46 ‡ 0.69‡ ‡


9 1.68 4.15 5.17 6.02


10 6.72 5.44 5.17 4.19


11 25.49 39.26 39.14 41.10


12 36.41 35.24 29.31 23.30


13 21.57 15.47 12.59 9.42


14 2.38 0.14‡ 0.69‡ 0.26‡


15 ‡ 0.29‡ 0.18‡ ‡


16 ‡ ‡ 0.17‡ ‡


17 0.14‡ ‡ 0.17‡ ‡


D7S820


6 ‡ 0.14‡ 0.17‡ ‡


7 0.42‡ 1.29 1.72 0.52‡


8 18.77 16.48 11.72 13.09


9 13.73 17.62 6.21 8.12


10 34.45 27.22 27.41 21.99


11 19.89 18.05 28.79 28.80


12 10.78 14.76 20.17 24.08


13 1.54 3.72 3.45 3.40


14 0.42‡ 0.72 0.34‡ ‡


15 ‡ ‡ ‡ ‡


D8S1179


8 0.42‡ 2.29 0.34‡ 0.52‡


9 0.42‡ 1.15 0.34‡ 0.26‡


10 2.38 9.74 8.45 4.71


11 3.92 6.02 5.86 3.40


12 13.31 14.04 12.07 11.52


13 23.25 32.52 32.93 37.43


14 30.11 21.35 26.21 30.63


15 20.17 9.89 10.86 9.42


Table 10 AmpFlSTR Identifiler Plus Kit allele frequencies (continued)


Allele
African-


American
(n = 357)


U.S. 
Caucasian
(n = 349)


U.S. Hispanic
(n = 290)


Native 
American
(n = 191)
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16 4.62 2.72 2.41 1.57


17 1.12‡ 0.29‡ 0.52‡ 0.52‡


18 0.28‡ ‡ ‡ ‡


19 ‡ ‡ ‡ ‡


D13S317


8 3.08 12.18 9.66 4.97


9 2.52 7.74 21.72 17.80


10 3.78 4.44 9.14 13.61


11 24.51 29.80 23.10 24.35


12 46.22 30.80 20.86 23.04


13 15.41 11.17 10.17 7.85


14 4.34 3.72 5.34 8.12


15 0.14‡ 0.14‡ ‡ 0.26‡


D16S539


5 ‡ ‡ ‡ ‡


8 3.22 1.72 1.72 0.79‡


9 19.05 10.46 9.31 12.30


10 10.92 5.59 15.69 15.45


11 31.51 31.95 30.17 30.89


12 18.77 30.23 29.48 27.75


13 14.85 16.76 11.55 10.73


14 1.54 3.01 2.07 2.09


15 0.14‡ 0.29‡ ‡ ‡


D18S51


7 ‡ ‡ ‡ ‡


9 0.14‡ ‡ ‡ ‡


10 0.28‡ 0.86 0.52‡ 0.79‡


10.2 0.14‡ ‡ ‡ ‡


11 0.28‡ 1.15 1.21‡ ‡


12 7.00 13.90 10.34 14.92


13 4.34 12.18 14.48 9.16


13.2 0.42‡ ‡ ‡ ‡


14 6.86 16.76 15.52 26.96


14.2 0.28‡ ‡ ‡ ‡


15 19.47 13.61 16.55 12.04


16 16.53 13.61 11.72 10.73


17 18.21 12.32 14.14 14.66


Table 10 AmpFlSTR Identifiler Plus Kit allele frequencies (continued)


Allele
African-


American
(n = 357)


U.S. 
Caucasian
(n = 349)


U.S. Hispanic
(n = 290)


Native 
American
(n = 191)
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18 11.90 7.74 6.72 2.62


19 6.02 4.44 4.14 3.93


20 4.90 1.72 2.24 1.83


21 2.10 1.00 1.03 1.31


22 0.70‡ 0.43‡ 0.52‡ 0.79‡


23 0.42‡ 0.14‡ 0.52‡ 0.26‡


24 ‡ 0.14‡ 0.17‡ ‡


25 ‡ ‡ 0.17‡ ‡


26 ‡ ‡ ‡ ‡


27 ‡ ‡ ‡ ‡


D19S433


9 ‡ 0.14‡ 0.17‡ ‡


10 1.54 ‡ ‡ ‡


11 7.14 0.72 0.52‡ 0.52‡


11.2 0.14‡ ‡ 0.17‡ ‡


12 10.78 7.74 6.21 3.14


12.2 6.30 0.57‡ 1.90 ‡


13 29.83 28.94 16.03 17.80


14 21.01 34.10 31.72 24.87


14.2 4.20 0.86 5.00 3.66


15 4.76 15.76 13.45 13.35


15.2 3.36 2.72 8.79 10.73


16 2.38 4.15 4.31 3.93


16.2 2.38 1.72 2.93 1.83


17 ‡ 0.29‡ 0.17‡ 0.79‡


17.2 0.28‡ 0.29‡ ‡ 2.88


18.2 0.14‡ 0.29‡ ‡ 1.05‡


D21S11


24 ‡ ‡ ‡ ‡


24.2 0.14‡ 0.43‡ 0.17‡ ‡


24.3 ‡ ‡ ‡ ‡


25 ‡ ‡ ‡ ‡


25.2 ‡ 0.14‡ 0.17‡ ‡


26 0.14‡ 0.14‡ 0.17‡ ‡


27 5.04 4.58 1.21 0.52‡


28 22.97 16.76 9.14 6.28


28.2 ‡ ‡ ‡ ‡


Table 10 AmpFlSTR Identifiler Plus Kit allele frequencies (continued)


Allele
African-


American
(n = 357)


U.S. 
Caucasian
(n = 349)


U.S. Hispanic
(n = 290)


Native 
American
(n = 191)
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29 19.33 20.49 21.21 16.75


29.2 0.14‡ ‡ 0.52‡ 0.26‡


29.3 0.14‡ ‡ ‡ ‡


30 17.23 25.21 29.31 34.29


30.2 1.40 3.30 2.93 1.83


31 7.98 7.16 6.72 5.76


31.2 7.98 9.46 8.62 18.85


32 1.12 1.43 1.55 0.79‡


32.2 5.88 7.16 12.93 9.69


33 0.56‡ ‡ ‡ 0.52‡


33.2 3.78 3.30 4.14 3.66


34 1.26 ‡ ‡ ‡


34.1 0.14‡ ‡ ‡ ‡


34.2 0.14‡ 0.29‡ 0.86‡ 0.79‡


35 2.94 ‡ 0.34‡ ‡


35.1 0.14‡ ‡ ‡ ‡


35.2 ‡ 0.14‡ ‡ ‡


36 0.84 ‡ ‡ ‡


37 0.28‡ ‡ ‡ ‡


38 0.14‡ ‡ ‡ ‡


FGA


16 ‡ 0.14‡ ‡ ‡


16.1 0.14‡ ‡ ‡ ‡


17 ‡ 0.29‡ 0.17‡ ‡


17.2 0.14‡ ‡ ‡ ‡


18 0.70‡ 2.72 0.52‡ 1.31


18.2 1.40 ‡ ‡ ‡


19 6.72 6.16 7.07 10.21


19.2 0.28‡ ‡ ‡ ‡


20 7.00 13.90 7.41 12.30


20.2 ‡ 0.14‡ ‡ ‡


21 12.89 16.91 14.66 12.83


22 21.57 16.91 17.24 10.47


22.2 0.28‡ 1.29 0.34‡ 0.26‡


22.3 0.14‡ 0.14‡ ‡ ‡


23 14.99 15.19 11.90 15.97


23.2 0.14‡ 0.14‡ 0.86‡ 0.26‡


Table 10 AmpFlSTR Identifiler Plus Kit allele frequencies (continued)


Allele
African-


American
(n = 357)


U.S. 
Caucasian
(n = 349)


U.S. Hispanic
(n = 290)


Native 
American
(n = 191)
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24 17.51 13.75 15.34 15.71


24.2 ‡ 0.14‡ 0.17‡ ‡


25 7.98 8.60 14.14 14.14


26 3.50 2.72 6.90 4.45


26.2 ‡ ‡ ‡ 0.52


29 0.56‡ ‡ ‡ ‡


30 ‡ ‡ ‡ ‡


30.2 0.14‡ ‡ ‡ ‡


31.2 ‡ ‡ ‡ ‡


32.2 ‡ ‡ ‡ ‡


31.2 ‡ ‡ ‡ ‡


33.2 ‡ ‡ ‡ ‡


34.2 0.14‡ ‡ ‡ ‡


42.2 ‡ ‡ ‡ ‡


43.2 ‡ ‡ ‡ ‡


44.2 0.28‡ ‡ ‡ ‡


45.2 ‡ ‡ ‡ 0.26‡


46.2 0.14‡ ‡ ‡ ‡


47.2 ‡ ‡ ‡ ‡


48.2 0.14‡ ‡ ‡ ‡


50.2 ‡ ‡ ‡ ‡


51.2 ‡ ‡ ‡ ‡


TH01


4 ‡ ‡ ‡ ‡


5 0.28‡ 0.43‡ 0.17‡ ‡


6 11.06 20.49 22.76 20.68


7 42.86 21.78 33.62 43.98


8 20.73 11.46 8.45 5.24


8.3 ‡ 0.14‡ ‡ ‡


9 12.32 16.19 14.14 6.28


9.3 11.62 29.08 20.34 23.56


10 0.98 0.43‡ 0.52‡ 0.26‡


11 ‡ ‡ ‡ ‡


13.3 0.14‡ ‡ ‡ ‡


TPOX


6 6.72 0.14‡ 0.34‡ ‡


7 2.24 ‡ 0.34‡ 0.26‡


Table 10 AmpFlSTR Identifiler Plus Kit allele frequencies (continued)


Allele
African-


American
(n = 357)


U.S. 
Caucasian
(n = 349)


U.S. Hispanic
(n = 290)


Native 
American
(n = 191)
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Low-frequency alleles


Some alleles of the AmpFlSTR® Identifiler® Plus Kit loci occur at a low frequency. 
For these alleles, a minimum frequency (5 divided by 2n, where n equals the number 
of individuals in the database) was assigned for the AmpFlSTR Identifiler Plus Kit 
African-American, Native-American, U.S. Caucasian, and U.S. Hispanic databases, 
as suggested in the 1996 report of the Committee on DNA Forensic Science 
(National Research Council, 1996). These databases are summarized in Table 13 on 
page 116. The minimum reportable genotype frequency at each locus is: 1.19 ✕ 10–4 
for the African-American database; 1.19 ✕ 10–4 for the U.S. Caucasian database; 
1.70 ✕ 10–4 for the U.S. Hispanic database; and 2.97 ✕ 10–4 for the Native American 
database [p2 + p(1–p) , where  = 0.01]. 


8 36.13 53.30 49.66 37.96


9 21.15 11.60 7.24 4.19


10 9.24 4.30 4.66 3.40


11 21.43 25.93 27.24 39.27


12 3.08 4.73 10.52 14.92


13 ‡ ‡ ‡ ‡


vWA


11 0.28‡ ‡ 0.17‡ ‡


12 ‡ ‡ ‡ 0.26‡


13 1.26 0.43‡ ‡ 0.26‡


14 7.14 8.31 6.90 4.45


15 20.03 11.32 10.00 7.07


16 26.75 23.35 34.31 32.98


17 20.59 24.50 21.55 33.51


18 14.71 22.49 18.45 15.45


19 6.72 8.31 7.07 4.71


20 1.96 1.15 1.38 1.05‡


21 0.28‡ ‡ 0.17‡ 0.26‡


22 0.28‡ ‡ ‡ ‡


23 ‡ ‡ ‡ ‡


24 ‡ 0.14‡ ‡ ‡


‡ A minimum allele frequency (0.7% for the African-American database, 0.7% for the U.S. Caucasian 
database, 0.9% for the U.S. Hispanic database, and 1.3% for the Native American database) is 
suggested by the National Research Council in forensic calculations.


Table 10 AmpFlSTR Identifiler Plus Kit allele frequencies (continued)


Allele
African-


American
(n = 357)


U.S. 
Caucasian
(n = 349)


U.S. Hispanic
(n = 290)


Native 
American
(n = 191)
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Evaluation of
Hardy-Weinberg


equilibrium


Estimates of expected heterozygosity (HExp) were computed as described by Nei, 
M. (1973) using the program PopGene 1.32. Possible divergence from 
Hardy-Weinberg expectations (HWE) was tested using various methods: 


• By calculating the unbiased estimate of the expected homozygote/heterozygote 
frequencies (Nei, M., 1978).


• Using chi-square (HW X2p) and likelihood ratio (HW G2p) tests (as 
implemented in the program PopGene 1.32).


• With an exact test (HW Exact p), which is a Markov chain method, based on 
1000 shuffling experiments, to estimate without bias the exact P-value of the 
Hardy-Weinberg test with multiple alleles (Guo and Thompson, 1992), as 
implemented in the program GenePop 3.4. 


• An inter-class correlation test analysis (Burrows' composite measure of linkage 
disequilibria between pairs of loci and X2 tests for significance [Weir, 1996]) 
was performed separately in each population to detect any correlations between 
alleles at any of the pair-wise comparisons of the 15 loci, using the program 
PopGene 1.32.


Observed heterozygosity (Ho), expected heterozygosity, information content, and 
tests for detecting departures from Hardy-Weinberg equilibrium are shown for each 
population in Table 11. While a number of the chi-square tests gave seemingly 
significant p-values (putatively indicating departures from Hardy-Weinberg 
equilibrium), chi-squared tests are very sensitive to small expected values (as in the 
case of multiple rare alleles where the expected number of certain genotypes is 1 or 
fewer, such as with some of these markers), and can greatly inflate the test statistic in 
this situation (Weir, 1990). With the exact test, the number of tests with p-value < 
0.05 were 0 in the African American and U.S. Caucasian populations, 1 in the U.S. 
Hispanic population (D8S1179; p=0.0304) and 2 in the Native Americans (D21S11, 
p=0.0118; D5S818, p=0.0205). These are no more than would be expected by 
chance. No more alleles were observed to be in linkage disequilibrium than would be 
expected by chance alone. The average observed heterozygosity across the 15 STR 
loci was 0.804 in the African American population, 0.792 in the U.S. Caucasian 
sample population, 0.793 in the Hispanic sample population, and 0.757 in the Native 
Americans. The most heterozygous locus was FGA (mean observed heterozygosity 
across all populations of 0.875), and the least heterozygous STR locus was TPOX 
(mean observed heterozygosity across all populations of 0.677).


Table 11 Heterozygosity and p-values for Hardy-Weinberg tests of the 
15 Identifiler® Plus Kit STR loci in four U.S. populations ‡


African-
American
(n = 357)


U.S. 
Caucasian
(n = 349)


U.S. Hispanic
(n = 290)


Native 
American
(n = 191)


CSF1P0


HW X2 p 0.13649 0.926431 0.951476 0.839278


HW G2 p 0.08902 0.894972 0.918038 0.728023


HW Exact p 0.0762 0.2688 0.5456 0.6148


HExp 0.7829 0.7267 0.7051 0.7398


Ho 0.7703 0.7421 0.7138 0.7958
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D2S1338


HW X2 p 0.409878 0.537758 0.975972 0.722543


HW G2 p 0.962501 0.407932 0.973054 0.760953


HW Exact p 0.7838 0.3488 0.9794 0.5825


HExp 0.8936 0.8823 0.8529 0.8428


Ho 0.8768 0.8653 0.8379 0.801


D3S1358


HW X2 p 0.947371 0.670787 0.681659 0.087223


HW G2 p 0.907905 0.654776 0.852278 0.175807


HW Exact p 0.2967 0.2814 0.4684 0.0614


HExp 0.7681 0.7986 0.7361 0.7028


Ho 0.7955 0.8166 0.7414 0.7382


D5S818


HW X2 p 0.993751 0.859805 0.944725 0.073002


HW G2 p 0.989776 0.520417 0.979044 0.08025


HW Exact p 0.958 0.462 0.4662 0.0205


HExp 0.7476 0.6931 0.7351 0.7378


Ho 0.7479 0.7077 0.7586 0.6806


D7S820


HW X2 p 0.987668 0.571989 0.336834 0.324754


HW G2 p 0.969887 0.44694 0.687948 0.289733


HW Exact p 0.9818 0.2286 0.4028 0.1276


HExp 0.7758 0.8117 0.7822 0.7858


Ho 0.7955 0.7908 0.7862 0.7487


D8S1179


HW X2 p 0.067164 0.545414 0.047783 0.446248


HW G2 p 0.568837 0.275218 0.302937 0.760077


HW Exact p 0.2176 0.3264 0.0304 0.1656


HExp 0.7925 0.8047 0.7853 0.7403


Ho 0.7899 0.8424 0.8 0.6806


D13S317


HW X2 p 0.014379 0.711127 0.353995 0.813948


HW G2 p 0.609389 0.871173 0.190736 0.814681


HW Exact p 0.3818 0.667 0.2415 0.6851


HExp 0.6977 0.7797 0.8251 0.8222


Ho 0.6695 0.7364 0.8207 0.8168


Table 11 Heterozygosity and p-values for Hardy-Weinberg tests of the 
15 Identifiler® Plus Kit STR loci in four U.S. populations (continued)‡


African-
American
(n = 357)


U.S. 
Caucasian
(n = 349)


U.S. Hispanic
(n = 290)


Native 
American
(n = 191)
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D16S539


HW X2 p 0.433216 0.67702 0.058631 0.996396


HW G2 p 0.482435 0.594871 0.37601 0.981384


HW Exact p 0.3753 0.4328 0.3068 0.9986


HExp 0.7939 0.7632 0.7747 0.7766


Ho 0.8263 0.7822 0.7828 0.7853


D18S51


HW X2 p 0.999844 0.628334 0.999203 0.343027


HW G2 p 1 0.872113 0.999492 0.798859


HW Exact p 0.978 0.0982 0.9152 0.2265


HExp 0.8694 0.8769 0.8761 0.8463


Ho 0.8824 0.8682 0.8862 0.8377


D19S433


HW X2 p 0.91703 0.806717 0.731222 0.810711


HW G2 p 0.83419 0.999765 0.975476 0.898389


HW Exact p 0.4517 0.69 0.3475 0.4301


HExp 0.8364 0.7659 0.8310 0.8430


Ho 0.8011 0.7622 0.8414 0.822


D21S11


HW X2 p 0.985687 0.936146 0 0


HW G2 p 1 0.999757 0.999794 0.712937


HW Exact p 0.7627 0.7861 0.6476 0.0118


HExp 0.8585 0.8427 0.8290 0.8003


Ho 0.8711 0.8567 0.7931 0.801


FGA


HW X2 p 0 0.904953 0.263223 0.999686


HW G2 p 1 0.999812 0.960137 0.999946


HW Exact p 0.9761 0.4459 0.0891 0.9161


HExp 0.8659 0.8686 0.8751 0.8746


Ho 0.8824 0.8854 0.8724 0.8482


TH01


HW X2 p 0.961911 0.997905 0.649467 0.329461


HW G2 p 0.940414 0.99169 0.617212 0.318591


HW Exact p 0.8286 0.9716 0.4495 0.1377


HExp 0.7323 0.7866 0.7666 0.7016


Ho 0.7395 0.7822 0.8103 0.6492


Table 11 Heterozygosity and p-values for Hardy-Weinberg tests of the 
15 Identifiler® Plus Kit STR loci in four U.S. populations (continued)‡


African-
American
(n = 357)


U.S. 
Caucasian
(n = 349)


U.S. Hispanic
(n = 290)


Native 
American
(n = 191)







113 AmpFlSTR® Identifiler® Plus User Guide


Chapter 5 Experiments and Results


Concordance
studies


Applied Biosystems analyzed >500 samples by comparing allele calls between the 
AmpFlSTR Identifiler and Identifiler® Plus Kits. The genotype data from all the 
analyzed samples showed 100% concordance between the Identifiler and Identifiler® 
Plus Kits.


TPOX


HW X2 p 0.765163 0.801518 0.875348 0.333914


HW G2 p 0.611014 0.757735 0.913091 0.229017


HW Exact p 0.7247 0.5775 0.8356 0.0647


HExp 0.7643 0.6311 0.6607 0.6765


Ho 0.7563 0.6304 0.6759 0.6178


vWA


HW X2 p 0.925176 0.005048 0.641684 0.994248


HW G2 p 0.964308 0.218817 0.934427 0.997184


HW Exact p 0.7033 0.0564 0.7066 0.8845


HExp 0.8141 0.8081 0.7818 0.7457


Ho 0.8571 0.8138 0.7759 0.7277


‡ HW X2 p, probability value of X2 test for Hardy-Weinberg equilibrium; HW G2 p, probability value of the 
G-statistic of the Likelihood Ratio test for multinomial proportions; HW Exact p; A Markov chain 
unbiased exact test to estimate the P-value of the Hardy-Weinberg test with multiple alleles; Hexp, 
Expected heterozygosity; Ho, observed heterozygosity


Table 11 Heterozygosity and p-values for Hardy-Weinberg tests of the 
15 Identifiler® Plus Kit STR loci in four U.S. populations (continued)‡


African-
American
(n = 357)


U.S. 
Caucasian
(n = 349)


U.S. Hispanic
(n = 290)


Native 
American
(n = 191)
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Mutation Rate
Estimation of spontaneous or induced germline mutation at genetic loci can be 
achieved by comparing the genotypes of offspring to those of their parents. From 
such comparisons the number of observed mutations are counted directly.


In previous studies, genotypes of ten STR loci that were amplified by the 
AmpFlSTR SGM Plus™ PCR Amplification Kit were determined for a total of 146 
parent-offspring allelic transfers (meioses) at the Forensic Science Service, 
Birmingham, England. One length-based STR mutation was observed at the D18S11 
locus; mutations were not detected at any of the other nine STR loci. The D18S11 
mutation was represented by an increase of one 4-nt repeat unit, allele 17 was 
inherited as allele 18 (single-step mutation). The maternal/paternal source of this 
mutation could not be distinguished.


Additional
mutation studies


Additional studies (Edwards et al., 1991; Edwards et al., 1992; Weber and Wong, 
1993; Hammond et al., 1994; Brinkmann et al., 1995; Chakraborty et al., 1996; 
Chakraborty et al., 1997; Brinkmann et al., 1998; Momhinweg et al., 1998; Szibor et 
al., 1998) of direct mutation rate counts produced:


• Larger sample sizes for some of the AmpFlSTR® Identifiler® Plus Kit loci.


• Methods for modifications of these mutation rates (to infer mutation rates 
indirectly for those loci where the rates are not large enough to be measured 
directly and/or to account for those events undetectable as Mendelian errors).
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Probability of Identity
Table 12 shows the Probability of Identity (PI) values of the AmpFlSTR® Identifiler® 
Plus Kit loci individually and combined.


The PI value is the probability that two individuals selected at random will have an 
identical AmpFlSTR Identifiler Plus Kit genotype (Sensabaugh, 1982). The PI values 
for the populations described in this section are then approximately 1/7.64 ✕ 1017 
(African-American), 1/2.00 ✕ 1017 (U.S. Caucasian), 1/1.31 ✕ 1017 (U.S. Hispanic), 
and 1/2.76 ✕ 1016 (Native American).


Table 12 Probability of Identity values for the AmpFlSTR Identifiler Plus Kit 
STR loci


Locus African-
American


U.S. 
Caucasian U.S. Hispanic Native 


American


CSF1PO 0.079 0.132 0.141 0.123


D2S1338 0.023 0.027 0.038 0.043


D3S1358 0.097 0.076 0.112 0.158


D5S818 0.104 0.147 0.115 0.110


D7S820 0.085 0.063 0.083 0.081


D8S1179 0.074 0.064 0.089 0.104


D13S317 0.132 0.079 0.056 0.056


D16S539 0.077 0.097 0.090 0.082


D18S51 0.033 0.031 0.031 0.046


D19S433 0.042 0.087 0.049 0.044


D21S11 0.037 0.044 0.047 0.074


FGA 0.034 0.035 0.032 0.031


TH01 0.109 0.079 0.097 0.134


TPOX 0.089 0.188 0.168 0.159


vWA 0.066 0.066 0.080 0.103


Combined 1.31 ✕ 1018 5.01 ✕ 1018 7.65 ✕ 1018 3.62 ✕1017
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Probability of Paternity Exclusion
Table 13 shows the Probability of Paternity Exclusion (PE) values of the AmpFlSTR® 
Identifiler® Plus Kit STR loci individually and combined.


The PE value is the probability, averaged over all possible mother-child pairs, that a 
random alleged father will be excluded from paternity after DNA typing of the 
AmpFlSTR Identifiler Plus Kit STR loci (Chakraborty and Stivers, 1996).


Table 13 Probability of Paternity Exclusion values for the AmpFlSTR 
Identifiler Plus Kit loci


Locus African-
American


U.S. 
Caucasian U.S. Hispanic Native 


American


CSF1PO 0.545 0.496 0.450 0.409


D2S1338 0.748 0.725 0.671 0.399


D3S1358 0.591 0.630 0.495 0.510


D5S818 0.506 0.440 0.525 0.601


D7S820 0.591 0.582 0.574 0.492


D8S1179 0.580 0.680 0.599 0.601


D13S317 0.383 0.487 0.638 0.370


D16S539 0.649 0.566 0.567 0.428


D18S51 0.760 0.731 0.767 0.329


D19S433 0.601 0.531 0.678 0.360


D21S11 0.737 0.708 0.586 0.399


FGA 0.760 0.766 0.739 0.309


TH01 0.492 0.566 0.618 0.646


TPOX 0.521 0.329 0.392 0.687


vWA 0.709 0.625 0.555 0.528


Combined 0.9999996 0.9999992 0.9999990 0.9999527
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ATroubleshooting


Follow the actions recommended in Table 14 to troubleshoot problems that occur 
during analysis.


Table 14 Troubleshooting 


Observation Possible causes Recommended actions


Faint or no signal from 
both the 9947A and the 
DNA test samples at all 
loci


Incorrect volume or absence of either 
AmpFlSTR Identifiler® Plus Master 
Mix or AmpFlSTR Identifiler® Plus 
Primer Set


Repeat amplification.


No activation of enzyme Repeat amplification, making sure to hold reactions 
initially at 95 °C for 11 min.


Master Mix not vortexed thoroughly 
before aliquoting 


Vortex Master Mix thoroughly.


AmpFlSTR Identifiler® Plus Primer 
Set exposed to too much light


Store Primer Set protected from light.


GeneAmp® PCR System malfunction Refer to the thermal cycler user’s manual and 
check instrument calibration.


Incorrect thermal cycler parameters Check the protocol for correct thermal cycler 
parameters.


Tubes not seated tightly in the 
thermal cycler during amplification


Push reaction tubes firmly into contact with block 
after first cycle. Repeat test.


Wrong PCR reaction tube Use Applied Biosystems MicroAmp Reaction 
Tubes with Caps for the GeneAmp® PCR System 
9700.


MicroAmp® Base used with 
tray/retainer set and tubes in 
GeneAmp® PCR System 9700


Remove MicroAmp Base from tray/retainer set and 
repeat test.


Insufficient PCR product 
electrokinetically injected


For ABI PRISM® 3100-Avant or Applied 
Biosystems 3100/3130xl runs: Mix 1.0 L of 
PCR product and 9 L of Hi-Di™ Formamide/ 
GeneScan™ 500 LIZ® solution.


For ABI PRISM® 310 instrument runs: Mix 
1.5 L of PCR product and 25 L of Hi-Di™ 
Formamide/GeneScan™ 500 LIZ® solution.


Degraded formamide Check the storage of formamide; do not thaw and 
refreeze multiple times. Try Hi-Di™ Formamide.
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Positive signal from 
AmpFlSTR Control DNA 
9947A but partial or no 
signal from DNA test 
samples


Quantity of test DNA sample is below 
assay sensitivity


Quantitate DNA and add 1.0 ng of DNA. Repeat 
test.


Test sample contains high 
concentration of PCR inhibitor (for 
example, heme compounds, certain 
dyes


Quantitate DNA and add minimum necessary vol-
ume. Repeat test.


Wash the sample in a Centricon®-100 centrifugal 
filter unit. Repeat test.


Test sample DNA is severely degrad-
ed


If possible, evaluate the quality of DNA sample by 
running an agarose gel. If DNA is degraded, ream-
plify with an increased amount of DNA or use the 
AmpFlSTR® MiniFiler™Kit.


Dilution of test sample DNA in water or 
wrong buffer (for example, TE formula 
with incorrect EDTA concentration)


Redilute DNA using low TE Buffer (with 0.1 mM 
EDTA).


More than one allele 
present at a locus


Presence of exogenous DNA Use appropriate techniques to avoid introducing 
foreign DNA during laboratory handling.


Amplification of stutter product See “Stutter products” on page 81.


Mixed sample


Incomplete 3´ A base addition (n-1 nt 
position)


See “Addition of 3´ A nucleotide” on page 86. Be 
sure to include the final extension step of 60 °C 
for 10 min in the PCR.


Signal exceeds dynamic range of 
instrument (off-scale data)


Ensure cycle number is optimized according to 
instructions on page 21. Repeat PCR 
amplification using fewer PCR cycles or use your 
laboratory’s SOP to analyze off-scale data.


Poor spectral separation (bad matrix) Follow the steps for creating a spectral file.


Confirm that Filter Set G5 modules are installed 
and used for analysis.


Too much DNA in reaction Use recommended amount of template DNA 
(1.0 ng).


Some but not all loci 
visible on 
electropherogram


Test-sample DNA is severely 
degraded


If possible, evaluate the quality of DNA sample by 
running an agarose gel. If DNA is degraded, 
reamplify with an increased amount of DNA or use 
the AmpFlSTR® MiniFiler™Kit.


Test sample contains high 
concentrations of a PCR inhibitor (for 
example, heme compounds, certain 
dyes)


Quantitate DNA and add minimum necessary 
volume. Repeat test.


Wash the sample in a Centricon®-100 centrifugal 
filter unit. Repeat test.


Table 14 Troubleshooting  (continued)


Observation Possible causes Recommended actions
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Poor peak height bal-
ance


Incorrect thermal cycler parameters Check the protocol for correct thermal cycler 
parameters.


GeneAmp® PCR System 9700 with 
Aluminum 96-Well block or third-
party thermal cyclers


Use Applied Biosystems GeneAmp® PCR System 
9700 with silver or gold-plated silver blocks only.


Table 14 Troubleshooting  (continued)


Observation Possible causes Recommended actions
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BSafety


This appendix covers: 


■ Chemical safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123


■ Chemical waste safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125


■ Biological hazard safety  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126


■ Chemical alerts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127
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Appendix B Safety


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.


WARNING! CHEMICAL HAZARD. Four-liter reagent and waste bottles 
can crack and leak. Each 4-liter 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.


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 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 124.)


• 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.
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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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Appendix B Safety


Chemical waste safety


Chemical waste
hazards


WARNING! 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://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.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 B Safety


Chemical alerts
For the definitions of the alert words IMPORTANT, CAUTION, WARNING, and 
DANGER, see “Safety alert words” on page vii.


General alerts for
all chemicals


Avoid contact with skin, eyes, and/or clothing. Read the MSDS and follow the 
handling instructions. Wear appropriate protective eyewear, clothing, and gloves.


Specific
chemical alerts


CAUTION! CHEMICAL HAZARD. AmpFlSTR® Identifiler® Plus PCR 
Amplification Kit may cause eye, skin, and respiratory tract irritation. Sodium 
azide may react with lead and copper plumbing to form highly explosive metal 
azides.


WARNING! CHEMICAL HAZARD. POP-4™ Polymer for 3130/3130xl 
Genetic Analyzers causes skin, eye, and respiratory tract irritation.


WARNING! CHEMICAL HAZARD. Running Buffer, 10✕ causes skin, 
eye, and respiratory tract irritation.


WARNING! CHEMICAL HAZARD. Hi-Di™ Formamide is harmful if 
swallowed, inhaled or absorbed through skin, and causes irritation to skin, 
eyes, and respiratory tract. It affects the central nervous system and may affect 
the reproductive system.


WARNING! CHEMICAL HAZARD. POP-4™ Polymer for 3100/3100-
Avant Genetic Analyzers is irritating to eyes, respiratory system, and skin. It 
causes adverse cardiovascular effects. It contains a known or suspected 
reproductive toxin and a known or suspected mutagen.
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Documentation


Related documentation
For additional documentation, see “How to obtain support” on page ix.


Document title  Part 
number
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Kit PCR Products User Bulletin


4332345
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Applied Biosystems 3130/3130xl Genetic Analyzers Maintenance, Troubleshooting, and Reference Guide 4352716
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Applied Biosystems 3130/3130xl Genetic Analyzers AB Navigator Software Administrator Guide 4359472


Applied Biosystems 3130/3100xl DNA Analyzers User Guide 4331468
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Quantification Kit User’s Manual
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Documentation


Portable document format (PDF) versions of this guide and the documents listed 
above are available at www.appliedbiosystems.com


Note: To open the user documentation available from the Applied Biosystems web 
site, use the Adobe® Acrobat® Reader® software available from www.adobe.com


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 ix.



www.appliedbiosystems.com

http://www.adobe.com

http://www.adobe.com

mailto: techpubs@appliedbiosystems.com

mailto: techpubs@appliedbiosystems.com
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1.  Introduction 
 


The following document is meant to act as a guide in understanding statistical calculations 
performed at the OSBI laboratory and how the OSBI STATS Excel Spreadsheet uses the 
information provided to perform those calculations.  Examples illustrating how to use the OSBI 
STATS Excel Spreadsheet are also provided in the Appendix.  Hopefully this document can 
answer most questions or issues that will be encountered when dealing with statistical 
calculations as a part of DNA interpretation. However, if any questions are not answered by this 
document or issues are not addressed, contact the Technical Manager for assistance. 


 
 
2.  Statistical Calculations 


 
The OSBI Forensic Biology Unit performs statistical calculations to determine the estimated 
probability of finding a random individual within the population that may have contributed to an 
observed DNA profile in accordance with the Quality Assurance Standards for Forensic DNA 
Testing Laboratories.  To accomplish this, equations recommended by NRC II and SWGDAM have 
been incorporated into an Excel spreadsheet titled OSBI STATS.  This section will deal with 
explaining these equations, how they are derived, and how they are utilized in calculating 
probabilities of finding a random individual within the population that may have contributed to 
a DNA profile. 


 
2.1 Minimum Allele Frequency 


 
A database which provides frequencies of alleles observed within a population at each locus 
being analyzed is necessary in order to carry out statistical calculations.  However, a database 
will only contain data from a relatively small number of individuals as compared to the 
population.  Some alleles that may be present in the population may not be observed in the 
sample taken for the database.  To account for this, the following equation is used to calculate a 
minimum allele frequency that would be used instead of a frequency of zero: 


 


 
 


In this equation, N is the number of individuals in the database. What can be seen from this 
equation is that the bigger the value of N, the closer that the calculated value is to zero. 
Therefore, the larger the database is, the smaller the minimum allele frequency gets. 
Additionally, with a larger sample size, the chances increase of observing alleles with low 
frequency in the population.  Conversely, the smaller the number of individuals in the database, 
the larger the minimum allele frequency will be. The following chart illustrates this: 
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The red and green lines indicate the lowest and highest minimum allele frequencies used in the 
databases that OSBI STATS uses.  The smallest sample in the database being used by OSBI STATS 
consists of 140 individuals, and largest sample in the database consists of 302 individuals. 


 
This means that any allele not observed in the sample will have its frequency overestimated in 
the population.  The impact to the statistical calculations performed on a mixture would 
primarily be realized for loci that have a low number of polymorphisms but have a high number 
of unique alleles present in a profile generated from a casework sample.  In these instances, 
probabilities greater than one may result. The chart below shows the minimum number of 
unique alleles that can be present at a locus before it will offer no statistical information: 


 
 


Minimum Number Of Unique Alleles Needed to No 
Longer Provide Statistical Information 


 


26 
24 
22 
20 
18 
16 
14 
12 # In Database 
10 


8 BLK 
6 
4 CAU 
2 
0 SWH 


 
 
 
 


Locus 







OSBI Forensic Biology Statistical Calculations 


P a g e  | 4 


 


 


 
 


The blue line represents the number of unique alleles observed in the database used by OSBI 
STATS.  The red, green, and purple lines represent the minimum number of unique alleles that 
can be observed before the locus will offer no statistical information for each of the three 
subpopulation databases used in the calculations. When looking at a profile involving a complex 
mixture of more than three individuals, this information may be useful to consider when 
determining how much statistical information the profile may provide. 


 
2.2 Heterozygotes 


 
Any locus within a profile assumed to be from a single DNA contributor, including single source, 
major components to mixtures, or minor components to mixtures, that is deemed to be 
heterozygous will use the following equation regardless of peak height: 


 
 


 
 


Figure 2.2.1: 
Single source 
heterozygous loci 
will use to 
calculate the 
frequency of 
observing the 
profile regardless 
of peaks being 
above or below the 
stochastic 
threshold. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


Locus 1 Locus 2 


 
 
 
 
 
 
 
 
Stochastic Threshold 
 
 
Analytical Threshold 


 
 


This equation is derived directly from the Hardy-Weinberg equation and is found in NRC II as 
equation 4.1b.  In this equation, p and q are the frequencies of the two observed alleles. No 
correction for subpopulation of any kind is included. No further derivation of this equation will 
be included here since explanations are available in NRC II or other resources.  Since stochastic 
issues only affect loci where a potential homozygote exists, no other equation is necessary when 
one or more peaks that are believed to be part of a pair are below the stochastic threshold. 


 
2.3 Homozygotes 


 
Loci within a profile assumed to be from a single DNA contributor that are deemed to be 
homozygous loci must be handled based upon the peak heights that are observed since any 
unpaired peak below the stochastic threshold must be assumed to have had a paired allele 
drop-out. 


 
Single Peaks Above Stochastic Threshold (Homozygotes) 


 
For loci with an unpaired peak observed that has a peak height greater than the 
stochastic threshold and believed to be homozygous, the following equation is utilized: 
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Figure 2.3.1: Single 
Source homozygous 
loci with peak heights 
greater than the 
stochastic threshold 
will use 


 
 
 
 
 
 
Stochastic Threshold 


to calculate 
the frequency of 
observing the profile. 


 
Analytical Threshold 


 
Locus 1 


 
 


This equation is found in NRC II as equation 4.4a. In this equation, p is the frequency of 
the observed allele, and θ is a correction factor and is typically 0.01. The first term of 
this equation comes from the Hardy-Weinberg equation.  The entire second term in this 
equation is a correction factor and adds a small proportion of the estimated 
heterozygous pairs that would be made by combining the observed allele with any other 
possible allele. This correction accounts for the underestimation of homozygotes within 
a subpopulation. No further derivation of this equation will be included here since 
explanations are available in NRC II or other resources.  This equation can only be used 
when chances of drop-out of other alleles or allele sharing is assumed to be absent from 
the locus. 


 
Due to potential peak sharing, the above equation cannot be used for unpaired alleles 
that are attributed to a minor profile in a major/minor mixture regardless of whether 
drop-out is suspected to have occurred.  The equation used for this calculation is based 
on how many alleles are present in the major component of the mixture. When an 
allele is to be attributed to a minor profile and does not appear to be paired, the 
following equations can be used instead: 
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Homozygous Major Profile: 
 
 
 
 
 


Figure 2.3.2: The homozygous 
peak observed in the Major 
Profile will use 


to calculate the 
frequency of observing the 
profile.  The unpaired allele in 
the minor profile can use 


 
to account for the 


possibility of being 
homozygous or being shared 
with the peak in the major 
profile (purple dashed peak). 


 


 
 
 
 
Locus 1 


 
Stochastic Threshold 
Analytical Threshold 


 
 
 


Heterozygous Major Profile: 
 
 
 
 


Figure 2.3.3: The heterozygous 
peaks observed in the Major 
Profile will use to calculate 
the frequency of observing the 
profile.  The unpaired allele in 
the minor profile can use 


 
to 


account for the possibility of 
being homozygous or being 
shared with one of the peaks in 
the major profile (purple or 
blue dashed peak). 


 
 
 
 
 
 
Locus 1 


 
 
Stochastic Threshold 
Analytical Threshold 


 
In the above equations, p is the allele frequency of the observed unpaired allele in the 
minor component. The values for q represent the allele frequencies of the alleles in the 
major component of the mixture.  It can be seen from these two equations that the 
frequency of the unpaired allele being homozygous as well as being paired with any 
alleles in the major component are calculated and summed.  The correction for the 
underestimation of homozygotes in the populations is then adjusted to account for the 
possible peak sharing.  To reiterate, the assumption must be that the minor profile is 
from a single contributor for these calculations to be valid.  If an indistinguishable 
mixture is suspected in the minor component, then the Probability of Inclusion formula 
found in Section 2.4 should be used for the minor profile. 
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Currently, OSBI STATS does not perform the calculations for a minor profile where drop- 
out is not indicated. These equations are provided for informational purposes at this 
time 


 
Single Peaks Below Stochastic Threshold (Assume Drop-out) 


 
For a single peak with a peak height below the stochastic threshold, another equation 
must be utilized that accounts for drop-out.  This equation is: 


 
 


 
 


Figure 2.3.4:  The homozygous    
peak observed with a peak 
height below the stochastic 
threshold will use to 
calculate the frequency of 
observing the profile to 
account for the possibility of 
being homozygous or being 
shared with a peak that has 
dropped out (dashed peak). 


 
Stochastic Threshold 
 
 
 
 
 
 
 
 
Analytical Threshold 


 
 


Locus 1 
 


 
 
 


Figure 2.3.5: The heterozygous 
peaks observed in the Major 
Profile will use to calculate 
the frequency of observing the 
profile.  The unpaired allele in 
the minor profile will use 


to account for the 
possibility of being 
homozygous, being shared 
with one of the peaks in the 
major profile (purple or blue 
dashed peak), or having a 
paired allele drop-out (black 
dashed peak). 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Locus 1 


 


 
 
 
 
 
Stochastic Threshold 
 
 
 
 
 
 
Analytical Threshold 


 
 
 


The above equation is found in SWGDAM recommendations in Section 5.2.1.3.2 and 
since this equation is not found in NRC II, the derivation follows: 


 
If a peak is observed that is above the analytical threshold but below the stochastic 
threshold and is part of a profile that is either a single source or a component of a 
major/minor mixture, then both of the possibilities of the peak being homozygous as 
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well as being part of a heterozygous pair (either through drop-out or peak sharing) must 
be calculated.  That can be done with the following equation: 


 
 
 
 
 


Homozygotes Heterozygotes 
 
 


This equation looks pretty complicated, but 2p1 can be factored out of all of the 
heterozygote frequencies. This leads to: 


 
 
 
 


Then it has to be recognized that: 
 
 
 
 


So it can be seen that: 
 
 
 
 


This can be substituted into the working equation to get: 
 
 
 
 


The second term is a correction that adds a proportion of the frequency of heterozygous 
pairs back to the frequency of homozygotes.  Thus, it can be shown that the third term 
actually contains the second term by: 


 
 


 
 
 
 
 


Correction 
 
 


This means that this correction did not need to be added in separately since it has been 
taken into consideration by adding in all possible heterozygous pairs.  Thus it can be 
removed entirely to get: 


 
 


 
This can then be simplified to give: 
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So this shows that this equation should accurately estimate the frequency of any 
possible profile that may be present when one allele is observed with the assumption 
that drop-out is assumed to be reasonably possible. 


 
2.4 Mixtures 


 
Mixtures that cannot be resolved into major and minor components each of which can be 
attributed to single sources have to be evaluated to determine if drop-out is possible at any 
locus that will be included in statistical calculations. Based on these evaluations by the analyst, 
the following calculations will be performed: 


 
Mixtures Without Drop-out 


 
For mixtures where all genetic information appears to be present and no peaks in the 
mixture are below the stochastic threshold at any of the loci that will be used in 
statistical calculations, then the following calculation will be used at all loci: 


 
 


 


 
Figure 2.4.1: If the mixture is 
determined to be 
indistinguishable and all peak 
heights are greater than the 
stochastic threshold at all loci 
included in statistical 
calculations, then the equation 


will be 
used to calculate the chance of 
finding someone else in the 
population who could 
contribute to the mixture. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Locus 1 


 
 
 
 
 
 
 
 
 
 
 
Stochastic Threshold 
Analytical Threshold 


 


 
This calculation is the Probability of Inclusion and is found in SWGDAM 
recommendations Section 5.3.1. This equation calculates all the possible profiles that 
can be made from the observed alleles, and when expanded looks like: 


 
 
 
 


This will provide the probability of finding someone in the population at random that 
can be included as a potential contributor to the mixture.  There is no assumption of 
number of contributors, and peak heights are not taken into account other than to 
establish that all genetic information is present and drop-out has not occurred. 
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Mixtures With Possible Drop-out 
 


For mixtures where some genetic information may be missing due to potential 
drop-out at  any one of the loci to be used in statistical calculations, the following 
equation will be used at all loci: 


 
 
 


 
 
 
 
 


Figure 2.4.2: If the mixture is 
determined to be 
indistinguishable and any peak 
heights are less than the 
stochastic threshold at any loci 
included in statistical 
calculations, then the equation 


 
 
 
 
 
 
Stochastic Threshold 


 
will be 


used to calculate the chance of 
finding someone else in the 
population who could 
contribute to the mixture. 


 
 
 
 
 
Locus 1 


 
Analytical Threshold 


 
When expanded, this equation for a three allele profile would look like: 


 
 


 
This is the example provided in SWGDAM recommendations Section 5.2.2.3. This 
equation accounts for the possibility of drop-out and calculates the probability of 
having any possible combinations of alleles that are observed and includes 
heterozygote pairs made up of alleles that are not observed paired with alleles 
that are observed. The last three terms subtract out probabilities that are being 
counted twice. This equation also does not assume a specific number of 
contributors, and peak heights are not taken into account other than to establish that 
drop-out is possible.  It does assume that at least one allele belonging to a 
potential contributor is present. 


 
Mixtures where drop-out may have occurred can be tricky to interpret properly. 
If an individual is to be included as a potential contributor to a mixture, but the 
analyst feels that some loci are indicating a total drop-out of any alleles that can 
be attributed to that individual, those loci should not be included in the 
calculation, but the analyst should be able to document or verbalize the 
reasoning behind the inclusion and subsequent calculation. 
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2.5 Product Rule And Overall Profile Frequency 
 


Because all loci being analyzed are assumed to be in linkage equilibrium, the product rule can be 
utilized to calculate an overall estimate of the profile frequency within the general population. 
For calculating the frequency of the entire profile, the individual calculations for each locus 
included in statistical calculations are multiplied together, and the inverse of this calculation is 
taken to provide the overall frequency as described below: 


 


 
 
 


Where Pi is the probability calculated at each individual locus used in the statistical calculations. 
There are some caveats to how one should go about applying the calculations above and 
calculating an overall profile frequency: 


 
Mixing Calculations For Single Source Or Major/Minor Mixtures 


 
Calculations done with equations from Sections 2.2 and 2.3 can be multiplied together 
across a multi-locus profile. These equations assume a single source, and potential 
allelic drop-out does not change that assumption. 


 
Mixing Calculations For Indistinguishable Mixtures 


 
Currently, calculations using the equation to calculate the Probability of Inclusion in 
Section 2.4.1 cannot be multiplied with calculations done with equations in any other 
section.  Once a mixture has been deemed as indistinguishable with no reasonable 
assumption that drop-out has occurred at any loci, then all calculations for all loci must 
use the equation for the Probability of Inclusion. 


 
If drop-out is possible at any locus that will be included in calculations, then the 
equation from Section 2.4.2 must be used.  Similar to the Probability of Inclusion 
equation, calculations with the equation from Section 2.4.2 cannot be mixed with any 
other calculation, so if one locus is included in statistical calculations using the equation 
from section 2.4.2, then this equation must be used at all loci used in statistical 
calculations, even those where drop-out does not appear to be present. 


 
However, this does not mean that if drop-out is possible at a locus that the PI 
calculation cannot be used.  Instead, any locus where drop-out must be assumed to be 
possible can be left out of the calculations as long as the reason for this omission from 
inclusion in the calculations can be verbalized and is appropriate. 







OSBI Forensic Biology Statistical Calculations 


P a g e  | 12 


 


 


 
 


3.  OSBI STATS 
 


The OSBI STATS is an Excel template that has been programmed in-house to calculate the 
estimated frequencies of potential contributors to DNA profiles that are being analyzed.  This 
program has been designed to perform single source and mixture calculations that can be 
performed by the Federal Bureau of Investigation’s Popstats program as well as perform 
calculations where allelic drop-out is possible. This program offers the OSBI the ability to 
perform a wider range of calculations to meet protocol requirements and analyst needs. Below 
are issues and instructions to help analysts get the most from the program. 


 
3.1 Databases 


 


Data from two databases are utilized for calculations in OSBI STATS. The following loci have 
allelic frequencies taken from the Popstats database: 


 


D8S1179 
D21S11 
D7S820 


CSF1PO 
D3S1358 
TH01 


D13S317 
D16S539 
vWA 


TPOX 
D18S51 
D5S818 


FGA 


The loci, D2S1338 and D19S433 have allelic frequencies taken from the STR Base Website 
at http://www.cstl.nist.gov/strbase/NISTpop.htm which come from population studies 
conducted by NIST Forensics/Human Identity Project Team: 


 


Minimum allele frequencies are also used utilizing the equation given in section 2.2.  These 
frequencies are used in lieu of any observed allele frequencies less than the minimum allele 
frequencies or for any virtual alleles or other alleles not in the database. 


 
3.2 Entering Data 


 
The OSBI STATS spreadsheet should be opened by clicking on the OSBI STATS icon.  An excel 
workbook will open that has the title of OSBI STATS followed by a number. This indicates that 
the analyst is working in an Excel document and not working directly on the template.  The first 
tab contains the data input section.  The data input section looks like the following: 


 


 



http://www.cstl.nist.gov/strbase/NISTpop.htm
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This page is the only page where an analyst can select cells and enter or delete information. All 
other cells and document structure have been secured with a password to prevent alteration. 
No attempt to make changes to locked portions of the document should be made by anyone 
other than the Technical Manager over the Forensic Biology Discipline or by another member of 
the unit at the direction of the Technical Manager. 


 
3.2.1  Case Information 


 
 
 
 
 
 
 
 
 
 
 
 
 


The red circled area is highlighting the case information that needs to be entered. This 
will help the analyst and any reviewer identify the source of the information provided in 
the OSBI Forensic Biology Statistics Report. 


 
The analyst should enter the laboratory number, their name or initials, and the identifier 
of the item from which the DNA profile being analyzed was obtained. Additionally, the 
analyst should select the type of profile being analyzed.  This is done manually or by 
using a drop-down button to select either “Single Source,” “Major Component,” “Minor 
Component,” or “Indistinguishable Mixture.” Correct profile type assignment is 
essential for proper calculations to be performed. 


 


 
 


Profile types designated as “Single Source,” “Major Component,” or “Minor 
Component” will be treated as single source, and calculations will be carried out in 
accordance with sections 2.2 and 2.3 of this document.  Profile types designated as 
“Indistinguishable Mixture” will be calculated in accordance with section 2.4 of this 
document. 
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3.2.2  Allelic Information 
 


Allelic information can be entered manually or can be exported into a spreadsheet from 
GeneMapper and copy and pasted into OSBI STATS.  Allele information is placed into 
one of the 10 columns next to the appropriate locus. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


3.2.3  Entering A Single Source Profile Or Major Component 
 


If the profile is to be treated as a single source or the major component of a mixture, the 
profile type should be selected as either “Single Source” or “Major Component.” For 
either of these profiles, only columns marked as “Allele 1” and “Allele 2” are used.  If the 
locus is to be included in any statistical calculations, then a value must be entered in the 
column marked as “Allele 1.” 


 
If the locus has two alleles attributed to the profile, then enter both alleles in the 
columns marked “Allele 1” and “Allele 2.”  If the profile has one allele attributed to the 
profile, then only enter the observed allele once in the column marked “Allele 1.” For 
“Major Component” profile type, only enter alleles attributed to the major component 
of the mixture. Theta is set to 0.01 as a default but can be changed if necessary. 
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When profile information is entered for a locus, the locus automatically indicates that 
the locus will be used for stats.  This can be changed manually by entering either “Yes” 
or “No” into the column marked “Include in Stats.” However, if the designation in the 
“Include In Stats” column is manually changed, the designator will no longer change 
automatically.  A new version of the template must be opened for this function to work 
again.  It is better to delete any unnecessary allelic information rather than change this 
designator manually. 


 
Once a profile has been entered, the analyst must then provide an indication as to 
whether drop-out at each locus is possible in the column marked as “Possible Drop 
Out?”  A drop-down menu can be used, or the analyst can manually enter either “Yes” 
or “No.” 


 
This feature does not affect the calculations for a single source or major profile type 
with two alleles present at a locus. So if a locus has two paired alleles that are below 
the stochastic threshold, the “Possible Drop Out” cell could be labeled as a “No” since it 
is being assumed that both alleles are present and have not dropped out; however, this 
is up to the analyst as to how they would like this displayed since it does not have any 
impact on calculations. 
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Tip:  For quicker entry, manually type in the proper indicator, and then manually 
type in the first letter of that indicator in any other cell and use the down arrow 
to automatically fill the cell with the appropriate indicator. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Additional Tip:  If the yellow box describing what must be placed into the cell is 
in the way, use the arrow and select it. Then move the box out of the way.  It 
will remain where you place it for all other cells that have an annotation 
attached to them. 
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Once all data has been entered appropriately, click the profile 1 report for the results of 
the calculations. 


 
3.2.4  Entering A Minor Component 


 
Entering data for a “Minor Component” profile type is the same as for the “Single 
Source” and “Major Component” profile types in most respects.  As with “Single Source” 
or “Major Component” profile types, only columns marked as “Allele 1” and “Allele 2” 
are used.  If the locus is to be included in any statistical calculations, then a value must 
be entered in the column marked as “Allele 1.” 


 
If the locus has two alleles that can be unequivocally attributed to the minor profile, 
then enter both alleles in the columns marked “Allele 1” and “Allele 2.” If the profile 
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has one allele that can be unequivocally attributed to the minor profile, then only enter 
the observed allele once in the column marked “Allele 1.”  This means that no other 
alleles other than those that will be designated as belonging only to the minor 
component should be entered. No shared alleles should be entered. 


 
Additionally, all loci of the “Minor Component” profile type that are to be used in 
statistical calculations and have only one allele that can unequivocally be attributed to 
the minor profile should be treated as though drop-out has occurred, and the 
indicator in the “Possible Drop Out?” column should be set to “Yes.”  This is done so 
that allele sharing can be taken into account. Otherwise, if the indicator is set to “No,” 
the allele in the minor profile will be treated as though it is a homozygote, and that 
must not be done.  While this method is not the most appropriate method for 
calculating the frequency of finding the minor profile in the population because it 
considers drop-out even if the alleles are above the stochastic threshold, it is the most 
appropriate for what OSBI STATS can currently do and will return a conservative 
estimate of the profile’s frequency. Later versions of OSBI STATS may be changed to 
handle “Minor Component” profile types in a more appropriate manner. If two alleles 
are present at a locus, it is up to the analyst as to whether or not to have the locus 
displayed in the Statistics Report as having drop-out since this does not affect the 
calculations. 


 
If the minor component of a mixture is not being treated as a single source, all of the 
alleles at the locus, including those in the major component, should be utilized in the 
indistinguishable mixture calculation that appropriately handles any potential drop-out 
from Section 2.4. 


 
3.2.5 Entering An Indistinguishable Mixture 


 
If the profile is to be treated as an indistinguishable mixture, the profile type should be 
selected as “Indistinguishable Mixture.” The “Indistinguishable Mixture” profile type 
should be used if any locus will have more than two alleles entered. For the 
“Indistinguishable Mixture” profile type, all columns are used.  If the locus is to be 
included in any statistical calculations, then a value must be entered in the column 
marked as “Allele 1.” 


 
There are enough cells to enter up to 10 unique alleles.  If more than 10 unique alleles 
are present for a locus, then do not include that locus for statistical calculations. (Most 
likely, it would not contribute any useful statistical information.  See section 2.1 in this 
document for more information.) 


 
Below is an example of how the allelic data from an indistinguishable mixture should be 
entered. 
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Once a profile has been entered, the analyst must then provide an indication as to 
whether drop-out at each locus is possible in the column marked as “Possible Drop 
Out?”  A drop-down menu can be used, or the analyst can manually enter either “Yes” 
or “No.”  For an “Indistinguishable Mixture” profile type either all loci need to be listed 
as “Yes” or all loci need to be listed as “No.” If any locus is listed as a “Yes,” then 
calculations will be done on all loci as though drop-out is possible at all of them. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Tip:  For quicker entry, manually type in the proper indicator, and then manually 
type in the first letter of that indicator in any other cell and use the down arrow 
to automatically fill the cell with the appropriate indicator. 
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Additional Tip:  If the yellow box describing what must be placed into the cell is 
in the way, use the arrow and select it. Then move the box out of the way.  It 
will remain where you place it for all other cells that have an annotation 
attached to them. 
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Once all data has been entered appropriately, click the profile 1 report for the results of 
the calculations. 


 
3.3 Report 


 
In the report, the top of each page will contain a header that says “OSBI Forensic Biology 
Statistics Report.”  Additionally, each page of the report will have the lab number, item name, 
mixture type, database reference, analyst identifier, and the date and time that the page was 
last recalculated. (If an analyst chooses to save a workbook, the date and time changes each 
time the workbook is opened.) 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Data for each locus is presented in a block within the report. The information included is the 
locus name, whether it was included in calculations, whether drop-out may have occurred, the 
equation used, theta used if the homozygote calculation was used, the alleles utilized in the 
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calculations, and the frequency of each allele in the Caucasian, African American, and Southwest 
Hispanic databases. 


 
Any empty cells which indicate that no information was present or was not used are gray. 


 


 
 


At the bottom of the report, the overall profile frequencies that have been calculated based of 
the information that was supplied by the analyst can be found.  The values are rounded to four 
significant digits since the original allelic frequencies used in the calculation only have four digits 
present. The appropriate value can be copied and pasted directly into a report. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


This report can then be printed, and the workbook can be saved if desired. 
 


3.4 Alerts 
 


Multiple alerts are available in the event that improper values are entered onto the 
worksheet. 
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Allele 1 Left Blank 
 


If an allele is not inputted in the column marked as “Allele 1,” but the locus is listed as 
needing to be used for statistical calculations, the following error message will be 
observed: 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Include In Stats Left Blank 
 


If the “Include In Stats” indicator is deleted for a locus, the following error message 
results: 
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However, calculations will proceed, but the report will display a “0” for the indicator and 
the “Drop-out” indicator will display “Error” as shown below: 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Improper Entry For Drop-out, Profile Type, and Inclusion In Stats Indicators 
 


If a value such as the indicator for drop-out, profile type, or inclusion in stats does not 
have proper values entered, then an error message like the following is displayed: 


 


 
 


However, this message may not come up if the cell is simply selected and then the data 
is deleted. This will only come up if the actual text in the cell is selected or text entry is 
attempted, and the text entered is not allowed. 


 
Possible Drop Out Indicator Left Blank 


 
If the value for the “Possible Drop Out?” column is left blank, the default is “Yes”, and 
calculations will be carried out. However, the report will display a “0” for the indicator 
which can be seen below: 
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Virtual And Off-Ladder Allele Alerts 
 


If a virtual allele is present in a profile, the report will display a message to alert the 
analyst to the presence of the virtual allele and highlight the allele and message in 
orange. If an off-ladder allele is encountered, the report will display a message that 
alerts the analyst to the presence of an allele that is not in the database and highlight 
the allele and message in red. If both a virtual allele and off-ladder allele are present at 
the same locus, then the alleles will both be highlighted in red and the message alerting 
the analyst to their presence will be displayed. Calculations will be done using the 
minimum allele frequency for the locus. 


 


 
 


Profile With Highest Frequency Alert 
 


The report contains profile frequencies calculated from three databases. The value 
calculated from one of the databases that gives the highest frequency of the profile 
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within the population is highlighted in the report in green. This is the value that should 
be utilized in the report. 


 


 
 
 
 
4.  Additional Help 


 
Hopefully this document has been able to answer any questions that an analyst may have; 
however, if other issues are encountered or anything written here is unclear, please contact the 
Technical Manager for assistance. 


 
 
5.  Appendix: Examples 


 
The following are examples which illustrate how profiles will need to be entered into OSBI STATS 
for proper statistical calculations. These examples contain the DNA profile table and the input 
tab from OSBI STATS as well as any discussion of what would be observed. 
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5.1 Single Source Profile With No Drop-out Indicated 
 


 
Genetic Loci 


 
D8S1179 


 
D21S11 


 
D7S820 


 
CSF1PO 


 
D3S1358 


 
TH01 


 
D13S317 


 
D16S539 


 
D2S1338 


 
D19S433 


 
vW


A 


 
TPO


X 


 


D18S51 


 


Am
elogenin 
Ŧ 


 
D5S818 


 
FG


A Item Number Name 


 
Lab Number 1--Blood Stain 


 
10 


 
30, 33 


 
9, 12 


 
10, 13 


 
14 


 
8, 9.3 


 
12,13 


 
11 


 
20 


 
15, 16 


 
15, 17 


 
10, 11 


 
16 


 
NA 


 
10, 13 


 
24 


The profile appears to be single source with no signs of drop-out. The allelic information would be entered as: 
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5.2 Single Source With Some Or All Loci Below Stochastic Threshold 
 


 
Genetic Loci 


 
D8S1179 


 
D21S11 


 
D7S820 


 
CSF1PO 


 
D3S1358 


 
TH01 


 
D13S317 


 
D16S539 


 
D2S1338 


 
D19S433 


 
vW


A 


 
TPO


X 


 


D18S51 


 


Am
elogenin 
Ŧ 


 
D5S818 


 
FG


A Item Number Name 


 
Lab Number 1--Blood Stain 


 
10 


 
30, 33 


 
9, 12 


 
10, 13 


 
14 


 
8, 9.3 


 
12,13 


 
11 


 
20 


 
15, 16 


 
15, 17 


 
10, 11 


 
16 


 
NA 


 
10, 13 


 
24, * 


Alleles that are bolded in red and italics have peak heights below the stochastic threshold.  The star (*) indicates that peaks are present below the 
analytical threshold. Underlined alleles were developed with increased injection times.  For CSF and TPOX, it is irrelevant if the peaks are below the 
stochastic threshold. Since these loci are heterozygous, they will utilize the single source heterozygote formula which does not depend on the 
stochastic threshold. Drop-out can be indicated as either “No” for these loci since both peaks are present; however, if “Yes” is selected, the 
calculation will proceed correctly. For D2, D18, and FGA, drop-out needs to be indicated on the data input, so that the correct formula can be used. 
The input should look like the following: 
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5.3 Profile Has No Drop-out, May Be Single Source, Except It Has A Locus With Three Alleles 
 


 
Genetic Loci 


 
D8S1179 


 
D21S11 


 
D7S820 


 
CSF1PO 


 
D3S1358 


 
TH01 


 
D13S317 


 
D16S539 


 
D2S1338 


 
D19S433 


 
vW


A 


 
TPO


X 


 


D18S51 


 


Am
elogenin 
Ŧ 


 
D5S818 


 
FG


A Item Number Name 


 
Lab Number 1--Blood Stain 


 
10 


 
30, 33 


 
9, 12 


 
10, 13 


 
14 


 
8, 9.3 12,13, 


15 
 


11 
 


20 
 


15, 16 
 


15, 17 
 


10, 11 
 


16 
 


NA 
 


10, 13 
 


24 
 


This profile appears to have no drop-out indicated at any loci, and appears to be single source at all loci with the exception of D13. This could be a 
triallelic locus or there may be something else causing this locus to have three alleles.  The key to this is the analyst’s decision as to whether this is a 
single source or indistinguishable mixture. If the profile is to be treated as a single source, the allelic information from all loci except D13 would be 
entered into OSBI STATS as follows: 
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1  
2 Lab Number: Lab Number 1  
3 User: Anal yst Init ials 
4 Sample Name: Blood Stain 
5 Profile 1Type: Indist inguishable Mixture 
6    


 7 Profile 11nfo Theta 0.0 
 


 
 
8 


 
Locus 


 
Include 
In Stats 


Possible 
Drop 
Out? 


 
Allele 1 


 
Allele2 


 
Allele 3 


 
Allele 4 


 
Allele5 


 
Allele 6 


 
Allele 7 


 
Allele S 


 
Allele 9 


 
Allele 10 


 


9 0851179 Yes No 10. 
           


10 021511 Yes No 30. 0 33. 0          
11 075820 Yes No 9. 0 12.0          
12 CSF1PO Yes No 10. 


 
13. 
          


13 0351358 Yes No 14. 0           
14 TH01 Yes No 8.0 9. 3          
15 013531


 
Yes No 12.0 13. 


 
15
 


0        
16 0165539 Yes No 11.0           
17 0251338 Yes No 20. 0           
18 0195433 Yes No 15. 


 
16. 
          


19 vWA Yes No 15. 
 


17. 
          


20 TPOX Yes No 10. 
 


11.0          
21 018551 Yes No 16.0           
22 055818 Yes No 10. 


 
13. 
          


23 FGA Yes No 24. 0           
  


 


 
 
If the profile is to be treated as an indistinguishable mixture,then D13 can be used and the data input would be entered as follows: 


 
A I  B I  c  I  0 I  E I  F I  G [ :..tt :       :J I I  J I  K I  L  I  M  I 
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5.4 Major/Minor Mixture With No Drop-out Indicated 
 


 
Genetic Loci 


 
D8S1179 


 
D21S11 


 
D7S820 


 
CSF1PO 


 
D3S1358 


 
TH01 


 
D13S317 


 
D16S539 


 
D2S1338 


 
D19S433 


 
vW


A 


 
TPO


X 


 


D18S51 


 


Am
elogenin 
Ŧ 


 
D5S818 


 
FG


A Item Number Name 


 
Lab Number 2—Sperm Fraction 10 


(9, 11) 
30, 33 
(31) 


9, 12 
(10) 


 
10, 13 14 


(15) 
8, 9.3 
(7, 10) 


 
12,13 11 


(15) 
 


20 15, 16 
(12, 17) 


15, 17 
(18) 


10, 11 
(7, 8) 


 
16 


 
NA 10, 13 


(12) 
 


24 


The alleles attributed to the major profile should be entered with “Major Component” selected and no drop-out indicated as follows: 
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Currently to calculate the frequency of finding a contributor to the minor component, enter all of the alleles at each locus with “Indistinguishable 
Mixture” selected. This will perform the Combined Probability of Inclusion calculation. 


(Later revisions of OSBI STATS will handle this better.) 
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5.5 Major/Minor Mixture With Some Or All Loci In The Minor Profile Being Below Stochastic Threshold 
 


 
Genetic Loci 


 
D8S1179 


 
D21S11 


 
D7S820 


 
CSF1PO 


 
D3S1358 


 
TH01 


 
D13S317 


 
D16S539 


 
D2S1338 


 
D19S433 


 
vW


A 


 
TPO


X 


 


D18S51 


 


Am
elogenin 
Ŧ 


 
D5S818 


 
FG


A Item Number Name 


 
Lab Number 2—Sperm Fraction 10 


(9, 11) 
30, 33 
(31) 


9, 12 
(10) 


 
10, 13 14 


(15) 
8, 9.3 
(7,*) 


 
12,13 11 


(15) 
 


20 15, 16 
(12, 17) 


15, 17 
(18) 


10, 11 
(7, *) 


 
16 


 
NA 10, 13 


(12) 
 


24 


Alleles that are bolded in red and italics have peak heights below the stochastic threshold.  The star (*) indicates that peaks are present below the 
analytical threshold. Underlined alleles were developed with increased injection times. The alleles for the major profile should be entered on the 
input tab the same way that was done in Section 5.4. 


 
The alleles that can be attributed to the minor profile only should be entered on the input tab with drop-out indicated for all loci and “Minor 
Component” selected. This will perform a conservative calculation which accounts for peak sharing and drop-out. The input tab should look like: 


 


 







OSBI Forensic Biology Statistical Calculations 


P a g e  | 34 


 


 


 
 


5.6 Indistinguishable Mixture With No Drop-out Indicated 
 


 
Genetic Loci 


 
D8S1179 


 
D21S11 


 
D7S820 


 
CSF1PO 


 
D3S1358 


 
TH01 


 
D13S317 


 
D16S539 


 
D2S1338 


 
D19S433 


 
vW


A 


 
TPO


X 


 


D18S51 


 


Am
elogenin 
Ŧ 


 
D5S818 


 
FG


A Item Number Name 


 
Lab Number 2—Sperm Fraction 


 
9,10,11 30,31, 


33 
9, 10, 


12 
 


10, 13 
 


14,15 
 


7, 8, 9.3 
 


12,13 
 


11, 15 
 


20 12, 15, 
16,17 


15, 17, 
18 


7, 10, 
11 


 
16 


 
NA 10,12, 


13 
 


24 


For the indistinguishable mixture given above, all allelic information would be inputted into the data input tab with “Indistinguishable Mixture” 
selected.  This will perform the Combined Probability of Inclusion calculation, and the data input should be as follows: 
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5.7 Indistinguishable Mixture With Some Or All Loci With Peaks Below Stochastic Threshold 
 


 
Genetic Loci 


 
D8S1179 


 
D21S11 


 
D7S820 


 
CSF1PO 


 
D3S1358 


 
TH01 


 
D13S317 


 
D16S539 


 
D2S1338 


 
D19S433 


 
vW


A 


 
TPO


X 


 


D18S51 


 


Am
elogenin 
Ŧ 


 
D5S818 


 
FG


A Item Number Name 


 
Lab Number 2—Sperm Fraction 


 
9,10,11 30,31, 


33 
 


9, 10, * 
 


10,  13 
 


14,15 
 


7, 8, 9.3 
 


12,13 
 


11, 15 
 


20 12, 15, 
16,17 


 
15, 17,* 7, 10, 


11 
 


16 
 


NA 10,12, 
13 


 
24, * 


Alleles that are bolded in red and italics have peak heights below the stochastic threshold.  The star (*) indicates that peaks are present below the 
analytical threshold. Underlined alleles were developed with increased injection times.  It can be seen in this indistinguishable mixture that not all of 
the loci are below the stochastic threshold; however, if any of the loci that have peaks that are below the stochastic threshold are to be used in 
statistical calculations, then the data should be inputted with “Indistinguishable Mixture” selected, and at least one locus labeled as having drop-out. 
(How many loci are labeled as having drop-out does not affect the calculation.  There can be one “Yes,” or all loci can be labeled as “Yes.”  It is 
recommended that analysts note the loci in a manner that will work best for them.) The data input should resemble the following if all loci are to be 
used in the calculation: 
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The above input would produce a calculated frequency of finding a possible contributor to the above profile as being 1 in 47,080 individuals. 
If the loci that have potential drop-out are not used in statistical calculations, the input would resemble: 


 


 
 


The calculated profile frequency with only these loci included in statistical calculations and no drop-out indicated at any of the loci is 1 in 
7,274,000,000.  Therefore, the analyst should consider all information when making a decision as to whether to include or exclude loci from 
calculations based on potential for drop-out. 
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5.8 Questionable Profile With Low Level Alleles 
 


 
Genetic Loci 


 
D8S1179 


 
D21S11 


 
D7S820 


 
CSF1PO 


 
D3S1358 


 
TH01 


 
D13S317 


 
D16S539 


 
D2S1338 


 
D19S433 


 
vW


A 


 
TPO


X 


 


D18S51 


 


Am
elogenin 
Ŧ 


 
D5S818 


 
FG


A Item Number Name 


 
Lab Number 1--Blood Stain 


 
10 


 
30, 33 


 
9, 12, * 


 
10, 13 


 
14 


 
8, 9.3 


 
12,13 


 
11,* 


 
20 


 
15, 16 


 
15, 17,* 


 
10, 11 


 
16 


 
NA 


 
10, 13 


 
24, * 


Alleles that are bolded in red and italics have peak heights below the stochastic threshold.  The star (*) indicates that peaks are present below the 
analytical threshold. Underlined alleles were developed with increased injection times.  It can be seen from this profile that it appears that there is 
more than a single source profile present in this sample.  At D7, there are two alleles above the stochastic threshold, but additionally, there is an 
indicator that some peaks may exist below the analytical threshold.  If an analyst believes based on the data that the peaks above the analytical 
threshold are all one profile, and the peaks below the analytical threshold are a part of another low level profile, then the data that is being observed 
should be entered with “Single Source” and with the appropriate loci indicated as having drop-out as was done in the example in Section 5.2. 
However, if the analyst believes that this is some type of indistinguishable mixture or that the peaks below the analytical threshold are a part of the 
observed profile regardless of whether peaks are above or below the stochastic threshold, then the locus should be labeled as having possible drop- 
out to allow for appropriate calculations to be performed. The data input tab may resemble the following: 
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All of the loci in this example were set to “Yes” for drop-out because it is being considered as an “Indistinguishable Mixture” and loci with all observed 
peaks above the stochastic threshold still showed a possible peak below the analytical threshold, and there is no effect on the overall calculation 
because if even one locus is designated as “Yes” the calculations at all loci will assume possible drop-out. 







OSBI Forensic Biology Statistical Calculations 


P a g e  | 39 


 


 


 
 


5.9 Single Source Major Component/Indistinguishable Mixture In The Minor Component 
 


 
Genetic Loci 


 
D8S1179 


 
D21S11 


 
D7S820 


 
CSF1PO 


 
D3S1358 


 
TH01 


 
D13S317 


 
D16S539 


 
D2S1338 


 
D19S433 


 
vW


A 


 
TPO


X 


 


D18S51 


 


Am
elogenin 
Ŧ 


 
D5S818 


 
FG


A Item Number Name 


 
Lab Number 2—Sperm Fraction 10 


(8,9, 11) 
30, 33 
(31) 


9, 12 
(10) 


 
10, 13 14 


(15,16) 
8, 9.3 
(7,10) 


 
12,13 11 


(15) 
 


20 15, 16 
(12, 17) 


15, 17 
(18) 


10, 11 
(7,8,9) 


 
16 


 
NA 10, 13 


(12) 
 


24 


The alleles for the major profile should be entered on the input tab the same way that was done in Section 5.4. 
 


It can be seen that the minor component has three alleles being reported at two loci. This means that a single source calculation cannot be utilized if 
these loci are to be used in statistical calculations.  If these loci are to be included in statistical calculations, then the minor profile must be considered 
an indistinguishable mixture, and the assumption of being from a single source cannot be utilized.  Therefore, the alleles being attributed to the 
minor profile must be entered along with the alleles from the major component into the OSBI STATS.  If drop-out was indicated in the profile, then 
the appropriate loci will need to have “Yes” selected, so that appropriate calculations accounting for drop-out can be performed.  For loci not 
having a minor component (i.e. CSF1PO, D13S317, D2S1338, D18S51 and FGA, in this example), no alleles will be entered. For the above profile, 
the input would look like the following: 
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About This Guide


CAUTION!  ABBREVIATED SAFETY ALERTS. Hazard symbols and hazard 
types specified in procedures may be abbreviated in this document. For the 
complete safety information, see the “Safety” appendix in this document.


IMPORTANT! Before using this product, read and understand the information the 
“Safety” appendix in this document.


Purpose


This guide is intended for scientists who isolate DNA from forensic samples for 
applications such as quantitation, Short Tandem Repeat (STR) analysis, and SNP 
genotyping.


This guide provides:


• Step-by-step instructions for using the PrepFiler® Express and PrepFiler® Express 
BTA Forensic DNA Extraction Kits for:


– Manual preparation of lysate from forensic samples
– Automated extraction and isolation of genomic DNA on the AutoMate 


Express™ Instrument
• A description of the experiments performed by Life Technologies to validate the 


performance of the PrepFiler® Express and PrepFiler® Express BTA Forensic DNA 
Extraction Kits with the AutoMate Express™ Instrument.


User attention words


Five user attention words may appear in this document. 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 
or accurate chemistry kit use.


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.
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About This Guide
User attention words


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. 


Except for IMPORTANTs, the safety alert words in user documentation appear with an 
open triangle figure that contains a hazard symbol. These hazard symbols are identical 
to the hazard symbols that are affixed to the instrument. See the “Safety” appendix for 
descriptions of the symbols.
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  About the Kits


This chapter covers: 


■ PrepFiler® Express and PrepFiler® Express BTA Forensic DNA
Extraction Kits description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10
AutoMate ™ Express Forensic DNA Extraction System  . . . . . . . . . . . . . . . . . . . . .  10


■ DNA extraction workflow. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11


■ Kit contents and storage conditions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12
Kit contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12
Kit storage conditions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12


■ Required materials and instruments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13


■ Accessory products  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13
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About the Kits
PrepFiler® Express and PrepFiler® Express BTA Forensic DNA Extraction Kits description1


PrepFiler® Express and PrepFiler® Express BTA Forensic DNA 
Extraction Kits description


The PrepFiler® Express and PrepFiler® Express BTA Forensic DNA Extraction Kits 
contain reagents and plastics needed for:


• Manual lysate preparation
• Automated DNA extraction and purification with the AutoMate Express™ 


Forensic DNA Extraction System


The kits are designed for extracting and purifying DNA from a variety of forensic 
sample types: 


• The PrepFiler® Express Forensic DNA Extraction Kit is designed for common 
forensic sample types, including body fluid stains and swabs of body fluids.


• The PrepFiler® Express BTA Forensic DNA Extraction Kit is designed for 
challenged forensic sample types such as bone, teeth, and adhesive-containing 
substrates including cigarette butts, chewing gum, and tape lifts. 


The kits are appropriate for use with samples containing potential inhibitors of the 
polymerase chain reaction (PCR). The extracted DNA is compatible for use in 
quantitation using the Quantifiler® Human, Quantifiler® Y Human Male, and 
Quantifiler® Duo DNA Quantification Kits, and STR amplification using the 
AmpFlSTR® PCR Amplification kits.


Note: For more information on the PrepFiler® kits extraction chemistry, see the 
manual lysis and extraction protocols in the PrepFiler® Forensic DNA Extraction Kit User 
Guide (Part no. 4390932).


AutoMate Express™ 
Forensic DNA 
Extraction System


The AutoMate Express™ Forensic DNA Extraction System allows automated, fast, and 
reliable DNA extraction from up to 13 samples in about 30 minutes. In addition to the 
PrepFiler® Express and PrepFiler® Express BTA Forensic DNA Extraction Kits, the 
system consists of:


• AutoMate Express™ Instrument – The AutoMate Express™ Instrument is 
compatible with the PrepFiler® Express and PrepFiler® Express BTA Forensic DNA 
Extraction Kits.


• PrepFiler® Express & PrepFiler® Express BTA Protocol Card – This protocol card 
(provided with the AutoMate Express™ Instrument) is pre-programmed with the 
required extraction protocols for purification of nucleic acids from forensic-type 
samples. The protocol card directs the movement of the instrument components, 
the volume of reagents used, and the incubation time.
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DNA extraction workflow 1


DNA extraction workflow 


Table 1 shows the steps for preparing the sample lysate and running automated DNA 
extraction. During automated extraction, the AutoMate Express™ Instrument:


• Mixes the sample lysate with magnetic particles and other reagents for 
subsequent DNA binding to magnetic particles in tips


• Separates the DNA-bound magnetic particles from the lysate using magnetic 
separation


• Thoroughly washes the magnetic particles with wash buffers to remove PCR 
inhibitors


• Dries the magnetic particles to remove ethanol
• Elutes concentrated purified DNA in elution buffer


Table 1  Lysis and extraction workflow.


Prepare Sample Lysate
(see Chapter 2 on page 15)


Prepare samples for lysis (if necessary)


Perform lysis


Remove the substrate from the sample lysate (if necessary) 


Set Up and Run Automated DNA Extraction
(see Chapter 3 on page 25)


Insert the protocol card and power on the instrument 


Load and insert the cartridge rack 


Load samples and elution tubes and insert the tip and tube rack 


Start the automated extraction run 


Store the extracted DNA 
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About the Kits
Kit contents and storage conditions1


Kit contents and storage conditions


Kit contents Each PrepFiler® Express or PrepFiler® Express BTA kit contains materials sufficient to 
perform 52 extractions. The contents of the kits are described in Table 2.


Table 2  PrepFiler® Express and PrepFiler® Express BTA Forensic DNA Extraction Kits Components (volumes sufficient for 
52 extractions)


Kit storage 
conditions


Store all PrepFiler® Express and PrepFiler® Express BTA Forensic DNA Extraction Kits 
components at ambient temperature (18°C to 25°C). 


Part Description


Included with 
PrepFiler® Express 


Forensic DNA 
Extraction Kit 


(Part no. 4441352)


Included with 
PrepFiler® Express 
BTA Forensic DNA 


Extraction Kit 
(Part no. 4441351)


PrepFiler® Lysis Buffer One bottle, 27 mL ✔


PrepFiler® BTA Lysis Buffer One bottle, 13 mL ✔


PrepFiler® Express Cartridges 52 cartridges ✔ ✔


PrepFiler® Sample Tubes Minimum 52 pieces ✔ ✔


PrepFiler® Elution Tubes Minimum 52 pieces ✔ ✔


PrepFiler® LySep Columns Minimum 52 pieces ✔ ✔


AutoMate Express™ Tips and Tip 
Holders


Minimum 52 sets ✔ ✔


PrepFiler® Bone and Tooth 
Lysate Tubes


Minimum 52 pieces ✔


PrepFiler® Bone and Tooth 
Lysate Tube Caps


Minimum 52 pieces ✔


Proteinase K One tube, 400 µL, (concentration 
20 mg/mL)


✔
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Required materials and instruments


Table 3 lists materials and instruments that are required in addition to the reagents and 
materials supplied with the PrepFiler® Express and PrepFiler® Express BTA Forensic 
DNA Extraction Kits. 


Table 3  Materials and instruments required but not provided


Accessory products


The following products are available for purchase separately from Life Technologies. 


Table 4  Accessory products


Item Source†


† Recommended sources. Equivalent materials from other suppliers can be used after appropriate validation 
studies by the user laboratory.


AutoMate Express™ Instrument (includes the 
PrepFiler® Express & PrepFiler® Express BTA 
Protocol Card)


Life Technologies (contact your local 
sales representative)


Common laboratory equipment such as pipettors, 
aerosol-resistant micropipette tips, and a 
microcentrifuge


Major laboratory supplier (MLS)


Vortexer (a variable-speed vortexer is 
recommended)


MLS


DL-Dithiothreitol [Molecular biology grade; ≥98% 
(TLC), ≥99% (titration)]


Sigma-Aldrich‡ 
www.sigmaaldrich.com 
(Part No. D9779)


‡ For the SDS of any chemical not distributed by Life Technologies, contact the chemical manufacturer. 
Before handling any chemicals, refer to the SDS provided by the manufacturer, and observe all relevant 
precautions.


Eppendorf Thermomixer Eppendorf North America 
www.eppendorfna.com
(Part No. 21516-170)


or


MLS


Laboratory centrifuge capable of 10,000 x g MLS


Item Part Number


PrepFiler® Express & PrepFiler® Express BTA 
Protocol Card


4445165


AutoMate Express™ Tip and Tube Rack 4456842


AutoMate Express™ Cartridge Rack 4452767


D-ring Exchange Tools 4457423


D-rings, (set of 13) 4448950


AutoMate Express™ Install Kit 4441350
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  Prepare Sample Lysate


This chapter covers:


■ Required materials for lysis and substrate removal  . . . . . . . . . . . . . . . . . . . . . . . .  16


■ Body fluids protocol. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17


■ Bone and tooth protocol  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20


■ Adhesive substrates protocol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22
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Required materials for lysis and substrate removal


Note: The AutoMate Express™ Instrument can run only samples prepared with either 
the PrepFiler® Express kit or the PrepFiler® Express BTA kit at one time. Batch the 
samples accordingly.


• Laboratory equipment and materials listed in “Required materials and 
instruments” on page 13.


• Sterile tweezers or other tools for transferring samples to PrepFiler® LySep 
Columns.


• PrepFiler® Sample Tubes
• DTT
• For body fluid samples:


– PrepFiler® Lysis Buffer 
– PrepFiler® LySep Columns


• For bone or tooth samples:
– PrepFiler® BTA Lysis Buffer
– Proteinase K
– PrepFiler® Bone and Tooth Lysate Tubes and Tube Caps


• For adhesive-containing samples:
– PrepFiler® BTA Lysis Buffer
– Proteinase K
– PrepFiler® LySep Columns


Note: Avoid using an expired kit. Always use the kits before the specified expiration 
date printed on the package.
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Body fluids protocol


For use with kit PrepFiler® Express Forensic DNA Extraction Kit


Sample types and 
inputs


The PrepFiler® Express Forensic DNA Extraction Kit is appropriate for most forensic 
sample types, including body fluids and stains and swabs of body fluids. Examples of 
appropriate sample types and inputs are shown in Table 5. Optimal input amounts 
may be affected by factors such as sample age and substrate properties. Each lab 
should perform studies to independently validate input amounts.


Table 5  Example sample types and inputs


Perform lysis 1. If the PrepFiler® Lysis Buffer contains precipitate, heat the solution to 37°C, then 
vortex the bottle for 5 seconds.


2. Bring the thermal shaker temperature to 70°C.


3. Prepare a fresh 1.0 M DTT solution by dissolving 1.54 g of Dithiothreitol (DTT, 
MW 154) in 10 mL of molecular-biology grade DNA-free water.


Note: Alternatively, thaw an aliquot of the desired volume (for example, 100 µL 
or 500 µL) that you previously prepared fresh, then stored at –20°C for no more 
than six months.


4. Prepare a fresh PrepFiler® lysis solution. Each sample requires: 
• 500 µL PrepFiler® Lysis Buffer
• 5 µL freshly-prepared 1 M DTT


Note: After completing the lysis step, discard unused PrepFiler® lysis solution 
and DTT.


WARNING! Do not add acids, or bases (such as bleach) to any wastes 
containing lysis buffer (present in reagent cartridges or tubes). Acids and 
bases can react with guanidine thiocyanate in the lysis buffer and generate 
toxic gas.


Sample type Example sample input‡


‡ It is not necessary to use an entire sample punch or swab.


Liquid samples (blood, saliva) Up to 40 µL


Blood on FTA paper or fabric Up to 25-mm2 cutting or punch


Body fluids (saliva, semen) on fabric Up to 25-mm2 cutting or punch


Body fluids on swabs (buccal and other body fluids) Up to one swab


Hair root Up to 5 mm cutting from root
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5. Insert a PrepFiler® LySep Column into a hingeless PrepFiler® 
sample tube (together called the “column/tube assembly”), 
then carefully transfer the sample into the PrepFiler® LySep 
column.


6. Add 500 µL of freshly-prepared PrepFiler® lysis solution to 
the column/tube assembly.


IMPORTANT! For effective DNA recovery, make sure that the 
entire sample is submerged in the lysis solution.


7. Tightly close the lid of the column/tube assembly.


8. Place the column/tube assembly in a thermal shaker, then incubate it at 70°C and 
750 rpm for 40 minutes.


Note: Exceeding the recommended 40 minute incubation time may result in salt 
precipitation from the lysis buffer before or after centrifugation, potentially 
leading to instrument crash, tip clogging, or tip filter wetting. If precipitation 
occurs or the incubation time exceeds 40 minutes, see “Troubleshooting” on page 
55 for suggestions for preventing and/or dissolving precipitated salts.


Remove the 
substrate from the 
sample lysate


1. Centrifuge the column/tube assembly for 2 minutes at 10,000 × g to transfer the 
lysate to the sample tube.


2. If the volume of sample lysate collected in the sample tube is less than 300 µL:


a. Centrifuge the column/tube assembly for an additional 5 minutes.


b. If the volume is still less than 300 µL, then add PrepFiler® Lysis Buffer to 
bring the lysate volume to 300 µL.


IMPORTANT!  A 300-µL lysate volume is necessary for effective binding of DNA 
to the magnetic particles, proper mixing, and to prevent formation of air bubbles 
in the tip during the automated extraction run. Lower lysate volume may cause 
liquid handling problems.


3. Complete substrate removal as follows:


a. Carefully remove the PrepFiler® LySep column from the sample tube. If 
there is clear lysate remaining in the PrepFiler® LySep column, transfer the 
lysate to the sample tube.


Note: The collected sample lysate remains in the sample tube as you process 
the lysate in the remaining extraction steps. 


Note: Change gloves frequently when handling tubes. For example, change 
gloves after removing the PrepFiler® LySep column from the sample tube.


b. Properly dispose of the PrepFiler® LySep column. Used LySep columns are 
potentially biohazardous.
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c. If a pellet is visible in the sample tube, transfer the clear (no sediment) lysate 
to a new PrepFiler® Sample Tube.


IMPORTANT! Sediment in the lysate may cause liquid handling problems 
during the automated extraction run.


d. If you observe any salt precipitation, heat the lysate to 37°C until the 
precipitate goes back into solution, then use a pipette to mix the sample 
lysate. Do not load any sample tube that contains precipitate on the 
AutoMate Express™ Instrument, or instrument crash, tip clogging, or filter 
wetting may occur.


4. Proceed directly to the automated extraction run. 


IMPORTANT! To avoid precipitation of lysis buffer components, do not chill the 
sample lysate after performing lysis.
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Bone and tooth protocol


For use with kit PrepFiler® Express BTA Forensic DNA Extraction Kit


Sample types and 
inputs


The PrepFiler® Express BTA Forensic DNA Extraction Kit is appropriate for forensic 
bone and tooth samples. Examples of appropriate sample types and inputs are shown 
in Table 6. Optimal input amounts may be affected by factors such as sample age and 
substrate properties. Each lab should perform studies to independently validate input 
amounts.


Table 6  Example sample types and inputs


Prepare samples 
for lysis


1. Clean the bone or tooth sample to remove any adhered tissue.


2. Prepare a uniform bone or tooth powder using standard laboratory procedures.


3. Transfer approximately 50 mg of powdered bone or tooth into a new PrepFiler® 
Bone and Tooth Lysate Tube.


Perform lysis 1. Bring the thermal shaker temperature to 56°C.


2. Prepare a fresh 1.0 M DTT solution by dissolving 1.54 g of Dithiothreitol (DTT, 
MW 154) in 10 mL of molecular-biology grade DNA-free water.


Note: Alternatively, thaw an aliquot of the desired volume (for example, 100 µL 
or 500 µL) that you previously prepared fresh, then stored at –20°C for no more 
than six months.


3. Prepare a fresh PrepFiler® BTA lysis solution. Each sample requires:
• 220 µL PrepFiler® BTA Lysis Buffer
• 3 µL freshly-prepared 1 M DTT
• 7 µL Proteinase K


Note: After completing the lysis step, discard unused PrepFiler® BTA lysis 
solution and DTT.


WARNING! Do not add acids, or bases (such as bleach) to any wastes 
containing lysis buffer (present in reagent cartridges or tubes). Acids and 
bases can react with guanidine thiocyanate in the lysis buffer and generate 
toxic gas.


4. Add 230 µL of freshly-prepared PrepFiler® BTA lysis solution to the PrepFiler® 
Bone and Tooth Lysate Tube containing the bone or tooth sample.


Sample type Example sample input


Bone Up to 50 mg powdered bone


Tooth Up to 50 mg powdered tooth
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5. Screw the cap on the PrepFiler® Bone and Tooth Lysate Tube, vortex it for 5 
seconds, then centrifuge it briefly.


Note: To avoid leaks, make sure that tubes are tightly sealed before vortexing and 
incubating the tubes. 
To avoid forming a pellet, do not centrifuge longer than 5 seconds.
After vortexing a tube, check the tube for air bubbles, then re-vortex if necessary 
to remove bubbles.


6. Place the PrepFiler® Bone and Tooth Lysate Tube in a thermal shaker, then 
incubate it at 56°C and 1100 rpm for at least 2 hours (sample can be incubated up 
to 18 hours).


Remove the 
substrate from the 
sample lysate


1. Centrifuge the PrepFiler® Bone and Tooth Lysate Tube for 90 seconds at 
10,000 × g.


2. Transfer the clear (no sediment) lysate to a new PrepFiler® Sample Tube.


IMPORTANT! Sediment in the lysate may cause liquid handling problems during 
the automated extraction run.


3. If the volume of sample lysate collected in the sample tube is less than 150 µL, 
then add PrepFiler® BTA Lysis Buffer to bring the lysate volume to 150 µL.


IMPORTANT!  A 150-µL lysate volume is necessary for effective binding of DNA 
to the magnetic particles, proper mixing, and to prevent formation of air bubbles 
in the tip during the automated extraction run. Lower lysate volume may cause 
liquid handling problems.


4. Proceed directly to the automated extraction run. 


IMPORTANT! To avoid precipitation of lysis buffer components, do not chill the 
sample lysate after performing lysis.
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Adhesive substrates protocol


For use with kit PrepFiler® Express BTA Forensic DNA Extraction Kit


Sample types and 
inputs


The PrepFiler® Express BTA Forensic DNA Extraction Kit is appropriate for most 
adhesive forensic sample types, including chewing gum, cigarette butts, and tape lift 
samples. Examples of appropriate sample types and inputs are shown in Table 7. 
Optimal input amounts may be affected by factors such as sample age and substrate 
properties. Each lab should perform studies to independently validate input amounts.


Table 7  Example sample types and inputs


Prepare samples 
for lysis


1. Insert a PrepFiler® LySep Column into a hingeless PrepFiler® 
sample tube (together called the “column/tube assembly”). 


2. Follow the appropriate procedure to prepare the sample for 
lysis.


Sample type Example sample input


Chewing gum Up to 50 mg (approximately 3×3×5-mm3 piece)


Cigarette butt Up to 25-mm2 cutting of cigarette filter paper


IMPORTANT! Remove all filter material from the filter paper.


Tape lifts Up to 2 cm2 cutting with saliva or blood


Sample Type Sample Preparation


Chewing gum 1. In a clean Petri disk, flatten the piece of gum into a pancake shape of approximately 5-mm 
thickness.


2. Cover the Petri dish, tape it closed, then place the dish in a -80°C freezer for at least 2 hours.


3. Cut and transfer up to 50 mg of gum (approximately 3 mm2) into the PrepFiler® LySep column 
prepared in step 1.


Cigarette butt 1. Remove the first 5-mm of filter paper from the end of the cigarette butt, making sure to remove 
all the filter fibers.


2. Cut the filter paper into 2 to 3 pieces.


3. Transfer the all of the pieces into the PrepFiler® LySep column prepared in step 1.


Tape lift 1. Cut the tape with a razor blade as needed to fit into the PrepFiler® LySep column.


2. Transfer the tape into the PrepFiler® LySep column prepared in step 1.


IMPORTANT! Make sure that the side of the tape containing the sample does not adhere to the 
side of the column.
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Perform lysis 1. Bring the thermal shaker temperature to 56°C.


2. Prepare a fresh 1.0 M DTT solution by dissolving 1.54 g of Dithiothreitol (DTT, 
MW 154) in 10 mL of molecular-biology grade DNA-free water.


Note: Alternatively, thaw an aliquot of the desired volume (for example, 100 µL 
or 500 µL) that you previously prepared fresh, then stored at –20°C for no more 
than six months.


3. Prepare a fresh PrepFiler® BTA lysis solution. Each sample requires:
• 220 µL PrepFiler® BTA Lysis Buffer
• 3 µL freshly-prepared 1 M DTT
• 7 µL Proteinase K


Note: After completing the lysis step, discard unused PrepFiler® BTA lysis 
solution and DTT.


WARNING! Do not add acids, or bases (such as bleach) to any wastes 
containing lysis buffer (present in reagent cartridges or tubes). Acids and 
bases can react with guanidine thiocyanate in the lysis buffer and generate 
toxic gas.


4. Add 230 µL of freshly-prepared PrepFiler® BTA lysis solution to the column/tube 
assembly containing the sample.


IMPORTANT! For effective DNA recovery, make sure that the entire sample is 
submerged in the lysis solution.


5. Tightly close the lid of the column/tube assembly.


6. Place the column/tube assembly in a thermal shaker, then incubate it at 56°C and 
750 rpm for 40 minutes.


Remove the 
substrate from the 
sample lysate


1. Centrifuge the column/tube assembly for 2 minutes at 10,000 × g to transfer the 
lysate to the sample tube.


2. If the volume of sample lysate collected in the sample tube is less than 150 µL:


a. Centrifuge the column/tube assembly for an additional 5 minutes.


b. If the volume is still less than 150 µL, then add PrepFiler® BTA Lysis Buffer 
to bring the lysate volume to 150 µL.


IMPORTANT!  A 150-µL lysate volume is necessary for effective binding of DNA 
to the magnetic particles, proper mixing, and to prevent formation of air bubbles 
in the tip during the automated extraction run. Lower lysate volume may cause 
liquid handling problems.


3. Complete substrate removal as follows:
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a. Carefully remove the PrepFiler® LySep column from the sample tube. If 
there is clear lysate remaining in the PrepFiler® LySep column, transfer the 
lysate to the sample tube.


Note: The collected sample lysate remains in the sample tube as you process 
the lysate in the remaining extraction steps. 


Note: Change gloves frequently when handling tubes. For example, change 
gloves after removing the PrepFiler® LySep column from the sample tube.


b. Properly dispose of the PrepFiler® LySep column. Used LySep columns are 
potentially biohazardous.


c. If a pellet is visible in the sample tube, transfer the clear (no sediment) lysate 
to a new PrepFiler® Sample Tube.


IMPORTANT! Sediment in the lysate may cause liquid handling problems 
during the automated extraction run.


4. Proceed directly to the automated extraction run. 


IMPORTANT! To avoid precipitation of lysis buffer components, do not chill the 
sample lysate after performing lysis.
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  Set Up and Run Automated DNA
Extraction


This chapter covers procedures for setting up and running extraction on the AutoMate 
Express™ Instrument:


■ Required materials for extraction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25


■ Set up the AutoMate Express™ Instrument for DNA extraction . . . . . . . . . . . . . .  26
Inspect the PrepFiler® Express cartridges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26
Insert the protocol card and power on the instrument . . . . . . . . . . . . . . . . . . . . . .  27
Load and insert the cartridge rack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28
Load samples and elution tubes and insert the tip and tube rack  . . . . . . . . . . . .  30


■ Start the automated extraction run  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31


■ Store the extracted DNA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32


Note: For detailed instrument operation and troubleshooting information, see the 
AutoMate Express™ Instrument User Guide.


Required materials for extraction


• AutoMate Express™ Instrument
• PrepFiler® Express & PrepFiler® Express BTA Protocol Card (provided with 


instrument)
• From the appropriate kit (PrepFiler® Express or PrepFiler® Express BTA kit):


– PrepFiler® Express Cartridges 
The cartridges are designed to fit onto the cartridge rack in only one 
orientation. Cartridges have 10 sealed wells and 2 open wells used for 
heating tubes. Wells 1 through 7 are pre-filled with the PrepFiler® Express 
reagents required for the protocol (see Figure 1 on page 26); the remaining 
wells are empty.


– PrepFiler® Sample Tubes containing the sample lysate prepared according to 
Chapter 2 on page 15 


– PrepFiler® Elution Tubes
– AutoMate Express™ Tips and Tip Holders


Note: See “Required materials and instruments” on page 13 for details.
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Set up the AutoMate Express™ Instrument for DNA extraction


Before a run, follow these procedures to set up the instrument:


1. “Inspect the PrepFiler® Express cartridges” on page 26.


2. “Insert the protocol card and power on the instrument” on page 27.


3. “Load and insert the cartridge rack” on page 28.


4. “Load samples and elution tubes and insert the tip and tube rack” on page 30.


Note: The AutoMate Express™ Instrument can run only one DNA extraction option, 
either the PF Express option or the PF Express BTA option, at one time. Batch the 
samples accordingly.


Inspect the 
PrepFiler® Express 
cartridges


If precipitate forms in compartments 1 or 2 (lysis buffer and magnetic particle 
suspension), heat the cartridge in an incubator at 37°C for 30 minutes or until the 
precipitate is no longer visible.


Figure 1  PrepFiler® Express cartridge compartments 


Compartment Contents


1 Lysis buffer


2 Magnetic particle suspension


3 Binding solution


4 through 6 Wash buffer


7 Elution buffer


12 Heated chamber for elution


1 2 3 4 5 6 7 8 9 10 11 121 2 3 4 5 6 7 8 9 10 11 12
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Insert the protocol 
card and power on 
the instrument


IMPORTANT! Do not remove or insert the protocol card while the instrument is 
powered on. Removing the card stops the run, and it may cause instrument data file 
loss. 
If you accidentally remove the protocol card during a run, power off the instrument 
immediately to minimize potential for instrument data loss.


For guidelines on removing and handling protocol cards, see the AutoMate Express™ 
Instrument User Guide.


1. Confirm that the power switch is in the OFF position.


Note: If you insert the card while the instrument is on, the instrument does not 
recognize the card.


2. Open the card slot.


3. Insert the PrepFiler® Expressand PrepFiler® Express BTA Protocol Card in the slot 
with the arrow pointing toward the instrument and the card label facing left.


IMPORTANT! Do not remove or insert the AutoMate Express™ protocol card while 
the instrument is powered on.


4. Push the card completely into the card slot, then close the card slot.


5. Power on the instrument.
When the card is fully inserted in the correct orientation, the display briefly 
shows information including the instrument version, then displays the Main 
menu.


6. Press Start.


Note: Press  after following each on-screen prompt.
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Load and insert the 
cartridge rack


Wear gloves when you handle samples or load the cartridges, tips, and tubes in the 
racks.


Note: To ensure the best pipetting performance, use the cartridge rack and tip and 
tube rack shipped with the instrument; these racks are calibrated with the instrument 
at the factory. Before using other racks on a specific instrument, run the installation test 
to qualify the racks for use on that instrument. Refer to the AutoMate Express™ 
Instrument User Guide for details.


1. Open the instrument door (push up the door), then remove the cartridge rack and 
tip and tube rack from the instrument.


2. Remove up to 13 cartridges from the kit box.


Note: One cartridge is required per sample. Use only Applied Biosystems® 
PrepFiler® Express cartridges. 


Note: Do not switch the supplied pre-filled reagents with any other buffers, 
because the protocols are specifically optimized with the reagents supplied with 
the kit.


3. Shake and tap the reagent cartridges to resuspend the magnetic particles and to 
deposit any particles or liquid droplets underneath the foil seal into the 
compartments. See Figure 1 on page 26.


Push up
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4. Load the pre-filled reagent cartridges into the cartridge rack by sliding each 
reagent cartridge along the groove in the direction of the arrow until the reagent 
cartridge clicks into place. Make sure that the notches in the cartridge align with 
the notches in the cartridge rack (see the following diagram).


Note: An incorrectly loaded cartridge rack may cause the instrument to stop 
during a protocol run.


5. Insert the loaded cartridge rack into the instrument.


WARNING! Do not touch the surface of the heat block. The temperature of 
the heat block can reach 95°C. Touching the block can cause burns.


Correct


Slide cartridge until 
notches align and 


cartridge clicks into place
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Load samples and 
elution tubes and 
insert the tip and 
tube rack


IMPORTANT! Follow these guidelines to avoid potential problems during the 
automated extraction run: 
· Load the cartridge rack into the instrument first followed by the tip and tube rack. 


Changing the order of loading the racks may cause the instrument to stop during a 
run.


· Use only Applied Biosystems® PrepFiler® Sample Tubes and Elution Tubes. Other 
tubes may be picked up by the nozzle tips due to difference in tube height and 
shape, stopping the run.


· Before loading each sample tube in the rack, make sure that no salt precipitation is 
visible in the sample tube. Precipitate in sample tubes may cause instrument crash, 
tip clogging, or filter wetting. See “Troubleshooting” on page 55 for suggestions on 
preventing and/or dissolving precipitated salts.


· If you are processing fewer than 13 samples, make sure to load the tips and tubes in 
the same positions as the reagent cartridges that are loaded in the cartridge rack.


Note: Press  after following each on-screen prompt.


1. Load the tip and tube rack:


a. Row S (fourth row): Load with the PrepFiler® sample tubes containing the 
lysate.


Note: Make sure that the PrepFiler® LySep columns have been removed 
from the sample tubes.


b. Row T2 (third row): Load with AutoMate Express™ Tips inserted into tip 
holders.


Note: One tip and tip holder set is required per sample.


c. Row T1 (second row): Leave empty.
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d. Row E (first row): Load with labeled PrepFiler® elution tubes, with the caps 
open and secured as shown in the following photo. 


2. Insert the loaded tip and tube rack into the instrument with row E in the front as 
shown in the following photos. 


Start the automated extraction run


1. Confirm that you have inserted the cartridge rack and tip and tube rack correctly, 
then close the instrument door.


2. Press , then, if you are using the:
• PrepFiler® Express kit – Press 1 to select the PF Express option. 


or
• PrepFiler® Express BTA kit – Press 2 to select the PF Express BTA option.
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Set Up and Run Automated DNA Extraction
Store the extracted DNA3


IMPORTANT! For correct operation, make sure that the option matches the kit you 
are using.


3. Press Start.
The screen shows the steps and the approximate run time remaining.


IMPORTANT! Do not open the door during a protocol run. To pause or cancel the 
run, see the AutoMate Express™ Instrument User Guide.


Note: If you lose power or the power cord is unplugged, the run stops. When the 
power resumes, the screen displays the Main menu. You cannot resume the run. If 
the tips are still on the syringe unit when the power resumes, return the tips to the 
original position as described in the AutoMate Express™ Instrument User Guide.


See the AutoMate Express™ Instrument User Guide if necessary to troubleshoot issues 
during the run.


Store the extracted DNA


At the end of the run (the instrument beeps briefly and the digital display shows 
“Finished Protocol”):


1. Press  to return to the Main menu, then open the instrument door.


2. Remove the cartridge rack and tip and tube rack.


3. Remove and cap the elution tubes containing the purified DNA.


Note: The isolated DNA can be stored at 4°C for up to two weeks, or at
–20°C for longer storage.


4. Properly dispose of the used reagent cartridges, tips, and tubes. 


WARNING! The used reagent cartridges may contain the following: 
guanidine thiocyanate, isopropanol, and ethanol. Refer to Safety Data 
Sheets and local, state, and national regulations for proper labeling, 
handling, and disposal.


WARNING! Do not add acids, or bases (such as bleach) to any wastes 
containing lysis buffer (present in reagent cartridges or tubes). Acids and 
bases can react with guanidine thiocyanate in the lysis buffer and generate 
toxic gas.


5. Close the instrument door. After each run, clean the tip and tube rack as needed.


Note: No cooling period is required between runs.


To perform a new run using a different AutoMate Express™ Instrument protocol card, 
power off the instrument, then change the protocol card.







4
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Overview


This chapter provides the results of the developmental validation experiments 
performed to evaluate the performance of the AutoMate Express™ Forensic DNA 
Extraction System (AutoMate Express™ System), which consists of the:


• PrepFiler® Express and PrepFiler® Express BTA  Forensic DNA Extraction Kits
• AutoMate Express™ Instrument
• PrepFiler® Express & PrepFiler® Express BTA Protocol Card


Life Technologies performed the experiments according to the Revised Validation 
Guidelines issued by the Scientific Working Group on DNA Analysis Methods 
(SWGDAM) published in Forensic Science Communications Vol. 6, No. 3, July 2004 
(http://www.fbi.gov/about-us/lab/forensic-science-communications/fsc/july2004/
standards/2004_03_standards02.htm/). These guidelines describe the quality 
assurance requirements that a laboratory should follow to ensure the quality and 
integrity of the data and competency of the laboratory.


The experiments focused on kit performance parameters relevant to the intended use 
of the AutoMate Express™ System, that is, for extraction of genomic DNA from forensic 
samples as a part of a forensic DNA genotyping procedure. Each laboratory using the 
AutoMate Express™ System should perform appropriate internal validation studies.


Materials and methods


The following materials (details in Table 8) and methods were used in all experiments 
performed as part of the developmental validation:


• Liquid blood samples obtained from the Serological Research Institute 
(Richmond, California) were used to prepare all blood samples used in the 
studies. See each study for detailed sample descriptions.


• Lysis was performed using the appropriate kit for the sample type (PrepFiler® 
Express or PrepFiler® Express BTA Forensic DNA Extraction Kit) and following the 
appropriate procedures described in Chapter 2 of this guide.


• Genomic DNA was extracted from the lysed samples using the AutoMate 
Express™ Instrument following the procedures described in Chapter 3 of this 
guide. DNA was eluted with 50 µL of elution buffer. Extraction blanks were 
processed for each study.


• Extracted DNA was quantified using the Quantifiler® Duo DNA Quantification 
Kit on an Applied Biosystems® 7500 Real-Time PCR System. Samples of the same 
type were grouped together in the same qPCR plate to avoid introducing run-to-
run variation. The quantitation results were analyzed using SDS v1.2.3.


• Quantified DNA was processed for STR profiling using the AmpFlSTR® 
Identifiler® PCR Amplification Kit. See each study for additional kits used.


• A total of 1 ng of human DNA or up to a maximum of 10 µL of extracted DNA 
was used for STR PCR amplification. Samples were amplified on a GeneAmp® 
9700 thermal cycler. Electrophoresis was performed on Applied Biosystems® 
3130xl Genetic Analyzers. The STR profiles were analyzed using GeneMapper® 
ID-X Software v1.0.



http://www.fbi.gov/about-us/lab/forensic-science-communications/fsc/july2004/standards/2004_03_standards02.htm/

http://www.fbi.gov/about-us/lab/forensic-science-communications/fsc/july2004/standards/2004_03_standards02.htm/

http://www.fbi.gov/about-us/lab/forensic-science-communications/fsc/july2004/standards/2004_03_standards02.htm/

http://www.fbi.gov/about-us/lab/forensic-science-communications/fsc/july2004/standards/2004_03_standards02.htm/
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Table 8  Summary of materials used in the validation studies 


Component Description


Chemistry kits†


† Identical lot numbers were used within each validation study.


PrepFiler® Express and PrepFiler® Express BTA  Forensic DNA Extraction Kits 
(Part no.s 4441352 and 4441351)


PrepFiler® Forensic DNA Extraction Kit (Part no. 4392852)


Quantifiler® Duo DNA Quantification Kit (Part no. 4387746)


AmpFlSTR® Identifiler® PCR Amplification Kit (Part no. 4322288)


AmpFlSTR® MiniFiler™ PCR Amplification Kit (Part no. 4373872)


AmpFlSTR® Identifiler® Plus PCR Amplification Kit (Part no. 4427368)


Instruments and software • AutoMate Express™ Instrument with the PrepFiler® Express & PrepFiler® Express BTA 
Protocol Card


• HID EVOlution™ – qPCR/STR Setup System with Freedom EVOware™ v2.1
• 7500 Real-Time PCR System with SDS v 1.2.3
• GeneAmp® PCR System 9700 Thermal Cycler gold-plated silver 96-well block
• 3130xl Genetic Analyzer with Data Collection Software v3.0
• GeneMapper® ID-X Software version 1.0
• Eppendorf Thermomixer® (Eppendorf North America)
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Experiments and results


Sensitivity studies 
(SWGDAM standard 
2.3)


Experiments


Sensitivity studies were performed to determine the range of biological sample 
amounts that can be reliably processed for extraction of genomic DNA using the 
AutoMate Express™ System.


DNA extractions were performed on four replicates of five volumes of liquid blood 
samples. One extraction blank was included in each extraction run (see sample layout 
in Table 9). All samples were processed using the PrepFiler® Express Forensic DNA 
Extraction Kit. Each sample set was extracted once, then quantified in duplicate.


Table 9  Sensitivity study sample sets shown by sample position in the tip and tube rack during 
extraction 


Sample
Position Sample Set 1 Sample Set 2


E1 Blood, 5 µL Blood, 0.1 µL (5 µL of a 1:50 dilution)


E2 Blood, 5 µL Blood, 0.1 µL (5 µL of a 1:50 dilution)


E3 Blood, 5 µL Blood, 0.1 µL (5 µL of a 1:50 dilution)


E4 Blood, 5 µL Blood, 0.1 µL (5 µL of a 1:50 dilution)


E5 Blood, 1 µL Blood, 0.025 µL (5 µL of a 1:200 dilution)


E6 Blood, 1 µL Blood, 0.025 µL (5 µL of a 1:200 dilution)


E7 Blood, 1 µL Blood, 0.025 µL (5 µL of a 1:200 dilution)


E8 Blood, 1 µL Blood, 0.025 µL (5 µL of a 1:200 dilution)


E9 Blood, 0.25 µL (5 µL of a 1:20 dilution) Extraction blank


E10 Blood, 0.25 µL (5 µL of a 1:20 dilution) —


E11 Blood, 0.25 µL (5 µL of a 1:20 dilution) —


E12 Blood, 0.25 µL (5 µL of a 1:20 dilution) —


E13 Extraction blank —
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Results


Table 10 shows the average DNA yield for each replicate set. The DNA yield increased 
proportionately with increasing sample volumes, as shown in Figure 2. DNA was 
effectively recovered from the smallest sample amount tested (0.025 µL liquid blood). 
The efficiency of genomic DNA extraction remained linear up to the maximum 
volume of blood tested (5 µL). 


Table 10  Sensitivity study average DNA yield


Figure 2  Sensitivity study average DNA yield


Blood Sample Volume (µL) Average DNA Yield, ng
(n=4)


5 µL 144.89


1 µL 26.03


0.25 µL (5 µL of a 1:20 dilution) 6.39


0.1 µL (5 µL of a 1:50 dilution) 2.68


0.025 µL (5 µL of a 1:200 dilution) 0.65


Extraction blank (XB) 0.00
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The IPC CT values for the sensitivity study samples, extraction blanks, and 
quantitation negative controls (referred to as no template controls or NTCs) were 
compared to determine the presence or absence of detectable PCR inhibitors in DNA 
extracted using the AutoMate Express™ System. The IPC CT values for the samples and 
NTCs were within ±1 CT unit, indicating that PCR inhibitors were effectively removed 
during extraction. The IPC CT values for the extraction blanks and NTCs were also 
within ±1 CT unit, indicating that the PrepFiler® Express Forensic DNA Extraction Kit 
reagents did not introduce PCR inhibitors into the sample. A plot of the IPC CT values 
for different liquid blood sample volumes is shown in Figure 3.


Figure 3  Sensitivity study IPC CT 







39
PrepFiler ®


 Express and PrepFiler ®
 Express B


TA  Forensic D
N


A Extraction K
its U


ser G
uide


Chapter 4  Experim
ents and R


esults
Experim


ents and results
4


 The quality of the DNA extract obtained from the AutoMate Express™ System was further evaluated by examining the 
STR profiles. Full, conclusive STR profiles were obtained from all samples (see Figure 4).


Figure 4  Sensitivity study STR profiles: 5 , 1, 0.25 , 0.1, and 0.025 µL blood samples


1 µL


0.25 µL


0.1 µL


0.025 µL


5 µL
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Stability studies 
(SWGDAM standard 
2.4)


Experiments


Stability studies were performed to determine the ability of the AutoMate Express™ 
System to extract DNA and remove PCR inhibitors from samples subjected to 
environmental and chemical insults encountered in forensic samples. The following 
sample set was used:


• 1 µL blood on blue denim (Canyon River)
• 1 µL blood on cotton with inhibitor mix (12.5 mM indigo, 0.5 mM hematin, 


2.5 mg/mL humic acid, and 300 mg/mL urban dust)
• 10 mg pulverized tooth (aged approximately 6 months), exposed to environment/


light for 3 days
• 50 mg pulverized, aged bone 


Bone and tooth samples were processed with the PrepFiler® Express BTA kit. All other 
sample types were processed with the PrepFiler® Express kit. DNA extractions were 
performed on three replicates of each of the four sample types. One extraction blank 
was included in each extraction run. Each sample set was extracted once, then 
quantified in duplicate.


Results


The average DNA concentration and yield for stability study samples are shown in 
Table 11. The variation in concentrations is within the expected variation introduced 
through the extraction and quantitation procedures. 


Table 11  Stability study average DNA concentration and total yield


Average IPC CT values for each sample type are shown in Figure 5. The IPC CT values 
for the samples and NTCs were within ±1 CT unit, indicating that PCR inhibitors 
present in all tested sample types were effectively removed during the extraction of 
DNA using the AutoMate Express™ System.


Sample Type Average DNA
Concentration (ng/µL)


Average Total 
Yield (ng)


1 µL blood on blue denim (Canyon river) 0.51 26.85


1 µL blood on cotton with inhibitor mix 0.46 23.76


10 mg pulverized tooth exposed to 
environment/light


0.16 8.36


50 mg pulverized, aged bone samples 0.01 0.49


Extraction blanks 0 0
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Figure 5  Stability study IPC CT 


The quality of the DNA extract obtained from the AutoMate Express™ System was 
further evaluated by examining the STR profiles. STR profiles are shown in Figures 6 
and 7 on page 42. Full and balanced STR profiles were obtained from blood on blue 
denim and blood on cotton with inhibitor mix samples (see top two panels of 
Figures 6). 


A ski slope effect was observed for both tooth and bone samples (panels 3 and 4 of 
Figures 6). Allele drop-out was also observed for the larger loci of the bone samples. 
The ski slope effect and allele drop-out were still observed after analyzing the bone 
and tooth samples with AmpFlSTR® Identifiler® Plus PCR Amplification Kit, which 
provides a high level of tolerance for known PCR inhibitors introduced by forensic 
samples (see Figure 7). Therefore, these effects are likely due to sample degradation. 
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Figure 6  Stability study STR profiles for samples processed with the AmpFlSTR® Identifiler® PCR Amplification Kit


Figure 7  Stability study STR profiles for tooth and bone samples processed with the AmpFlSTR® Identifiler® Plus PCR 
Amplification Kit


1 µL blood with inhibitor mix on cotton cloth


50 mg pulverized aged bone


1 µL blood on blue denim


5 mg pulverized tooth exposed to environment for 3 days


50 mg pulverized aged bone


5 mg pulverized tooth exposed to environment for 3 days
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Reproducibility 
study (SWGDAM 
standard 2.5)


Experiments


Reproducibility studies were performed to assess the reproducibility of the quantity 
and quality (as judged by the presence of PCR inhibitors) of DNA obtained from 
replicate extractions of biological samples.


The reproducibility study sample sets are shown in Table 12. Bone and tooth samples 
were processed with the PrepFiler® Express BTA kit; all other sample types were 
processed with the PrepFiler® Express kit. DNA extractions were performed on four 
replicates of each of the five sample types. One extraction blank was included in each 
extraction run. Each sample set was extracted three times (once per day on three 
different days). Extracted samples from all extraction runs were placed in one plate for 
quantitation to avoid introducing run-to-run variation. Each extracted sample was 
quantified in duplicate.


Table 12  Reproducibility study sample sets


Results


The average DNA yields for reproducibility study samples are shown in Figures 8 and 
9 on page 44. Consistent DNA concentrations were obtained for each sample. The 
variation in concentrations is within the expected variation introduced through the 
extraction and quantitation procedures. 


Average IPC CT values for each sample type are shown in Figure 10 on page 45. The 
IPC CT values for the samples and NTCs were within ±1 CT unit, indicating that PCR 
inhibitors present in all tested sample types were effectively removed during the 
extraction of DNA using the AutoMate Express™ System.


The quality of the DNA extracts obtained from the AutoMate Express™ System was 
further evaluated by examining the STR profiles. Full and balanced STR profiles (not 
shown) were obtained from all samples, with the exception of bone samples, which 
did not return full profiles due to sample degradation.


Sample Set 1
(PrepFiler® Express kit)


Sample Set 2
(PrepFiler® Express BTA kit)


5 µL epithelial-cell suspension on swab 5 mg pulverized tooth


1 µL semen on cotton cloth 50 mg bone


2 µL bloodstain on cotton Extraction blank


Extraction blank
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Figure 8  Reproducibility study average DNA yield 


Figure 9  Reproducibility study: Magnified view of Figure 8 focusing on samples with less than 20 ng average DNA yield 
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Figure 10  Reproducibility study IPC CT 


Case-type samples 
study (SWGDAM 
standard 2.6)


Experiments


Case-type sample studies were performed to evaluate the extraction of genomic DNA 
by the AutoMate Express™ System for different sample types that are commonly 
processed in a forensic laboratory.


The case-type sample study sample sets are shown in Table 13. Gum and cigarette butt 
samples were processed with the PrepFiler® Express BTA kit; all other sample types 
were processed with the PrepFiler® Express kit. DNA extractions were performed on 
three replicates of each of the 14 sample types. One extraction blank was included in 
each extraction run. Each sample set was extracted once, then quantified in duplicate.
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Table 13  Case-type samples study samples


Results


The average DNA yields for case-type samples are shown in Figure 11 and Figure 12. 
Variation in DNA yield may occur due to cells that are entrapped and/or bound within 
the substrate and are inaccessible to the lysis buffer. Variation in DNA concentrations 
between samples was expected due to the variation in the amount of biological 
material present in different samples from different donors and different body fluids. 
All sample types provided DNA in sufficient quantities for downstream applications. 


Note: Hair roots were not microscopically examined to determine quality.


Average IPC CT values for each sample type are shown in Figure 13 on page 48. The 
IPC CT values for the samples and NTCs were within ±1 CT unit, indicating that PCR 
inhibitors present in all tested sample types were effectively removed during the 
extraction of DNA using the AutoMate Express™ System.


Description Kit/Protocol


2 µL dried blood on acetate fabric PrepFiler® Express kit/
body fluids protocol1 µL blood on 5-mm black leather punch


2 µL blood on rayon fabric


2 µL blood on silk fabric


2 µL blood on wool fabric


3 µL diluted blood (1:10) on cotton cloth


Hair root


Blood mixture: 1 µL male (donor 239) and 9 µL female (donor 
237)


50 µL saliva stain on cotton


5 µL saliva on 5-mm FTA punch


Epithelial-cell fractions† 


† Mock sexual-assault-type samples were prepared by mixing 2 µL sperm positive semen with 50 µL vaginal 
epithelial cell suspension. Sperm fraction (DE-s fraction) and epithelial cell fraction (DE-e fraction) were 
generated from the mock sexual-assault-type samples using the procedure described by Gill (Gill, P., Jeffreys, 
A. J., and Werrett, D. J. 1985. Forensic application of DNA ‘fingerprints.’ Nature 318:577-579). 50 µL of DE-e 
fraction was added to 450 µL of PrepFiler® Lysis Buffer, then processed for extraction using the PrepFiler® 
Express protocol on the AutoMate Express™ Instrument. DE-s fraction was processed according to the 
PrepFiler® Express Forensic DNA Extraction Kit for semen samples. 


Sperm-cell fractions† 


Airwave gum (chewed for 30 minutes, 1/8 of one piece) PrepFiler® Express BTA 
kit/adhesive substrates 
protocol


Marlboro Light cigarette butt (approximately 3/4 cm cutting of 
filter paper)


Extraction blank —
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Figure 11  Case-type sample study average DNA yield


Figure 12  Case-type sample study: Magnified view of Figure 11 focusing on samples with less than 50 ng average DNA yield
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Figure 13  Case-type sample study IPC CT 


The quality of the DNA extract obtained from the AutoMate Express™ System was 
further evaluated by examining the STR profiles. Conclusive STR profiles were 
obtained from all samples and are shown in Figure 14 below and Figures 15 and 16 on 
page 49.


Figure 14  Case-type samples study
2 µL blood on acetate


1 µL blood on 5-mm black leather punch


2 µL blood on rayon fabric


2 µL blood on wool


2 µL blood on silk
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Figure 15  Case-type samples study


Figure 16  Case-type samples study 


3 µL diluted blood (1:10) on cotton cloth


Hair root


Blood mixture: 1 µL male (donor 239) and 9 µL female (donor 237)


50 µL saliva stain on cotton


5 µL saliva on 5-mm FTA punch


Sperm-cell fractions


Epithelial-cell fractions 


Airwave gum (chewed for 30 minutes, 1/8 of one piece)


Marlboro Light cigarette butt (approximately 3/4 cm cutting of filter paper)
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Contamination 
study (SWGDAM 
standard 3.6)


Experiments


Contamination studies were performed to confirm that the AutoMate Express™ 
instrument liquid handling does not introduce cross-contamination. 


10-µL blood samples and extraction blanks were arranged in the AutoMate Express™ 
tip and tube rack in an alternating pattern. A total of 20 blood samples (from one 
donor) and 19 extraction blanks were processed with the PrepFiler® Express kit (see 
sample layout in Table 14).


All extraction blanks were processed for STR profiling with the AmpFlSTR® 
Identifiler® PCR Amplification Kit. Any samples that exhibited peaks above 50 RFU 
were additionally processed for STR profiling in triplicate with the AmpFlSTR® 
MiniFiler™ PCR Amplification Kit.


Table 14  Contamination study sample set shown by sample position in the tip and tube rack 
during extraction


Results


One extraction blank exhibited a single peak with a height of 70 RFU at the vWA locus. 
The sample was then processed for STR profiling in triplicate with the highly-sensitive 
AmpFlSTR® MiniFiler™ PCR Amplification Kit. The vWA peak could not be verified, 
due to the absence of this locus in the MiniFiler kit. However, the STR profiles 
generated with the MiniFiler kit did not exhibit any alleles, so the peak was 
determined to be spurious.


Sample
Position


Sample Set 1
(PrepFiler® 
Express kit)


Sample Set 2
(PrepFiler® 
Express kit)


Sample Set 3
(PrepFiler® 
Express kit)


E1 10 µL blood 10 µL 1XPBS 10 µL blood 


E2 10 µL 1XPBS 10 µL blood 10 µL 1XPBS


E3 10 µL blood 10 µL 1XPBS 10 µL blood 


E4 10 µL 1XPBS 10 µL blood 10 µL 1XPBS


E5 10 µL blood 10 µL 1XPBS 10 µL blood 


E6 10 µL 1XPBS 10 µL blood 10 µL 1XPBS


E7 10 µL blood 10 µL 1XPBS 10 µL blood 


E8 10 µL 1XPBS 10 µL blood 10 µL 1XPBS


E9 10 µL blood 10 µL 1XPBS 10 µL blood 


E10 10 µL 1XPBS 10 µL blood 10 µL 1XPBS


E11 10 µL blood 10 µL 1XPBS 10 µL blood 


E12 10 µL 1XPBS 10 µL blood 10 µL 1XPBS


E13 10 µL blood 10 µL 1XPBS 10 µL blood 
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Correlation study Experiments


Correlation studies were performed to evaluate the quality (as judged by the presence 
of PCR inhibitors) and quantity of DNA obtained using the AutoMate Express™ 
System as compared to the DNA quantity and quality obtained using other 
commercially available cartridge-based, silica magnetic bead extraction kits and 
instruments. 


Experiments were run on the AutoMate Express™ System and with two other 
extraction methods:


• AutoMate Express™ Forensic DNA Extraction System – Bone samples were 
processed with the PrepFiler® Express BTA kit, all other sample types were 
processed with the PrepFiler® Express kit.


• Company A – Samples were prepared and extracted using reagents according to 
the manufacturer’s recommendations.


– Bone samples (50 mg bone powder) were incubated with 400 µL of 0.5 M 
EDTA at 37°C for 40 hours, then for 3 hours with proteinase K. 1 µL of carrier 
RNA solution (1 µg) was added to each lysate before DNA extraction on the 
instrument.


– Hair samples were incubated for 3 hours with proteinase K. 1 µL of carrier 
RNA solution (1 µg) was added to each lysate before DNA extraction on the 
instrument.


• Company B – Samples were prepared and extracted using reagents according to 
the manufacturer’s recommendations, with the exception that the bone protocol 
was modified to accommodate a 50 mg input of bone powder sample. The 
following protocol was used to prepare bone samples for DNA extraction on the 
instrument:


– Prepare a proteinase K digestion solution by mixing 9.44 mL of bone 
incubation buffer with 560 µL of stock proteinase K solution.


– Add 500 µL of freshly-prepared PK digestion solution to the sample.
– Incubate the sample tube at 56°C for 1 hour.
– Centrifuge the sample tube at 5000 rpm for 5 minutes to separate the 


remaining bone substrate.
– Transfer the solution to a new 1.5-mL tube.
– Add 400 µL of lysis buffer to the solution, then vortex briefly. 


For each method, DNA extractions were performed on 6 replicates of the bone sample 
and 12 replicates of each of the other 6 sample types (see Table 15 on page 52). One 
extraction blank was included in each extraction run. Extracted DNA was set up for 
qPCR prepared on the HID EVOlution™ – qPCR/STR Setup System using the 
Quantifiler® Duo DNA Quantitation Kit. Each extracted sample was quantified once. 
After quantitation, samples were normalized and set up for amplification using the 
HID EVOlution™ – qPCR/PCR Setup System with the AmpFlSTR® Identifiler® PCR 
Amplification Kit.
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Table 15  Correlation study sample sets


Results


The quantitation results for each extraction method were compared. For all sample 
types investigated, the AutoMate Express™ System DNA yield and concentration was 
comparable to or higher than that of the other extraction methodologies.


Figure 17 and Figure 18 on page 53 show the average total DNA yields (ng), and 
Figure 19 on page 53 shows the IPC CT obtained using the AutoMate Express™ System 
and two other methods. In all figures, the data for extraction blanks is the combined 
data for PrepFiler® Express and PrepFiler® Express BTA Kits extraction runs. 


The AutoMate Express™ System obtained STR profiles comparable to or better than the 
profiles obtained with Company A and B methods and recovered more alleles for aged 
bone samples. See Figure 20 on page 54.


Figure 17  Correlation study average DNA yield 


Sample Set 1
(PrepFiler® Express kit)


Sample Set 2
(PrepFiler® Express BTA kit)


Blood, 3 µL of a 1:10 dilution 50 mg bone


Bloodstain, 2 µL on 5-mm cotton cloth Extraction blank


Blood, 2 µL on 5-mm FTA punch


Epithelial cell suspension, 50 µL on cotton 
swab 


Semen, 1 µL on 5-mm cotton cloth


Bloodstain, 1 µL on 5-mm blue denim 


Extraction blank
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Figure 18  Correlation study: magnified view of Figure 17 on page 52 focusing on samples with less than 20 ng average DNA 
yield 


Figure 19  Correlation study IPC CT 
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Figure 20  Correlation study percent alleles recovered by sample type


Conclusions


Validation studies confirmed that the AutoMate Express™ System provides robust and 
reliable results in obtaining genomic DNA from forensic biological samples for 
downstream applications such as real-time quantitative PCR and PCR for STR 
profiling:


• The AutoMate Express™ System provides reliable results at different DNA input 
amounts and is effective in maximizing the amount of DNA obtained from 
samples that contain both small and large quantities of biological material.


• The utility of the extraction method in forensic DNA analysis was demonstrated 
using forensic-type samples.


• The DNA that was extracted was free of PCR inhibitors as determined by the IPC 
CT values using the Quantifiler® Duo DNA Quantification Kit.


• The reagents and operations of the AutoMate Express™ System exhibited clean 
operations and did not introduce any detectable cross-contamination of human 
DNA. Of the 19 extraction blanks co-extracted with 10-µL whole blood samples 
and processed for STR profiling with the AmpFlSTR® Identifiler® PCR 
Amplification Kit, only 1 showed a possible allele; subsequent re-testing with the 
AmpFlSTR® MiniFiler™ PCR Amplification Kit indicated that the peak was 
spurious and was not the result of liquid handling by the AutoMate Express™ 
System.







A
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  Troubleshooting


Review the information in the following table to troubleshoot your experiments using 
the PrepFiler® Express and PrepFiler® Express BTA  Forensic DNA Extraction Kits.


To troubleshoot operation of the AutoMate Express™ Instrument, see the AutoMate 
Express™ Instrument User Guide.


Observation Possible Cause Suggested Solution


After lysis incubation...


Precipitate observed in a 
PrepFiler® LySep 
Column before 
centrifugation.


• Tube incubated for more than 40 
minutes


• Lysate chilled
• Low temperature in laboratory


• Use a pipette to mix the sample lysate and 
dissolve the salt precipitate
or


• Vortex the LySep Column/sample tube 
assembly at high speed before centrifuging


In future runs:
• Do no incubate tubes for more than 40 


minutes
• Do not chill the sample lysate in a refrigerator 


or centrifuge


Precipitate observed in a 
sample tube after 
centrifugation.


• Tube incubated for more than 40 
minutes


• Lysate chilled
• Low temperature in laboratory


Heat the lysate to 37°C until the precipitate goes 
back into solution, then use a pipette to mix the 
sample lysate.


In future runs:
• Do no incubate tubes for more than 40 


minutes
• Do not chill the sample lysate in a refrigerator 


or centrifuge


Before loading the cartridges in the cartridge rack...


PrepFiler® Express 
Cartridges contain 
precipitate in some 
compartments.


Cartridges were exposed to low 
temperatures during the shipping or 
storage.


To dissolve precipitate that may have formed 
during shipping or storage, incubate the 
PrepFiler® Express Cartridges at 37°C for 
30 minutes or until precipitate is no longer 
visible.
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During the automated extraction run...


AutoMate Express™ 
Instrument tip filters 
become wet


Precipitate in sample tube, resulting in 
partial or full clogging of the pipette 
tip.


Heat the lysate to 37°C until the precipitate goes 
back into solution, then use a pipette to mix the 
sample lysate.


In future runs, do not load sample tubes 
containing any precipitate onto the AutoMate 
Express™ Instrument.


During run: No liquid in 
tip, or liquid in tip not 
moving


After run: No elution 
volume


No sample added to tube, leading to 
wet filter barrier on the tip and 
blockage of nozzles.


Add samples to tubes, load new reagent 
cartridges, then perform the run again.


Sample volume is lower than the 
recommended volume, leading to wet 
filter barrier on the tip and blockage of 
nozzles.


In future runs, use the recommended sample 
volume for the protocol you are using.


Long-term operation with lower-than-
recommended sample volumes can lead to 
issues with liquid handling performance.


After eluting the DNA...


The DNA eluate is 
colored


Substrate yielded a colored eluate. For 
example, some sample substrates 
contain dyes.


Note: Color does not necessarily interfere with 
quantitation or amplification. 


If a shift in IPC CT value is observed in the 
quantitation run, dilute and re-quantify the 
sample.


DNA contaminated with heme. Minimize the amount of blood or blood-stained 
sample used.


After quantifying extracted DNA...


No or low yield of DNA • Biological sample contains no or 
low amount of DNA.


• Missed protocol steps or reagent 
additions during the lysis step.


• Automated extraction was 
performed while the sample lysate 
temperature was still above room 
temperature, preventing the binding 
of DNA to the magnetic particles.


Note: This problem may occur 
when processing liquid samples. 
For samples that require substrate 
removal, the substrate removal step 
provides time for the sample lysate 
to come to room temperature.


1. Review lysis protocol steps and reagent 
additions. 


2. Amplify the maximum volume for STR 
analysis.


3. Extract DNA from a different cutting from the 
sample.


Observation Possible Cause Suggested Solution
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No or low yield of DNA 
(continued)


The DNA eluate contains PCR 
inhibitors due to excessive amount of 
inhibitors in the sample.


Evaluate the IPC CT value and see suggested 
solution for “Sample IPC CT is higher than IPC CT 
of NTC” below.


Incomplete lysis. Decrease the amount of starting material used.


Make sure to add Proteinase K during lysis, if it 
is specified in the protocol.


Make sure that the sample is completely 
immersed in the lysis solution.


Poor quality of starting material. Make sure to process the sample immediately 
after collection or store the sample at the 
appropriate temperature. The yield and quality of 
DNA isolated depends on the starting material.


Insufficient amount of magnetic 
particles added.


During shipping, some magnetic particles 
solution may adhere to the sealing foil of the 
cartridge. To collect the magnetic particles 
solution from the foil, tap the cartridge to deposit 
the magnetic particles solution at the bottom of 
the tube before loading the cartridge in the 
cartridge rack.


Clogged tips resulting in DNA loss. Ensure that the lysate does not contain any 
particulate material that can clog the tip. If 
needed, centrifuge the sample prior to 
automated extraction.


During quantitation 
using a Quantifiler® kit, 
if the sample IPC CT is 
higher than the IPC CT of 
the no template 
quantitation control 
(NTC) or quantitation 
standards (for example, 
if the sample IPC CT is 
approximately two CT 
greater than the 
standards or NTC IPC 
CT)


The DNA concentration is above 25 ng/
µL. 


If DNA concentration is over 25 ng/µL, dilute the 
DNA eluate, then requantify the sample.


The DNA eluate contains PCR 
inhibitors due to excessive amount of 
inhibitors in the sample.


Dilute and requantify the eluate. 


If the eluate contains inhibitors:


1. If there is limited amount of sample and low 
amount of inhibitors, dilute and requantify the 
eluate.


2. Consider proceeding to amplification with a 
kit such as the AmpFlSTR® MiniFiler™ PCR 
Amplification Kit. This kit is designed to obtain 
STR profiles from compromised samples (for 
example, samples that may be inhibited and/
or degraded).


Observation Possible Cause Suggested Solution
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After performing STR analysis...


Unbalanced STR profile Note: The following causes and solutions are related to sample preparation. For other 
possible causes and solutions, see the applicable AmpFlSTR® kit user guide.


Inhibition. Dilute and requantify the eluate.


If the eluate contains inhibitors:


1. If there is limited amount of sample and low 
amount of inhibitors, dilute and requantify the 
eluate.


2. Consider proceeding to amplification with a 
kit such as the AmpFlSTR® MiniFiler™ PCR 
Amplification Kit. This kit is designed to obtain 
STR profiles from compromised samples (for 
example, samples that may be inhibited and/
or degraded).


Inappropriate storage. Aliquot purified DNA and store at 4°C (short-
term) or -20°C (long-term). Avoid repeated 
freezing and thawing.


Biodegradation of DNA or poor quality 
of sample DNA.


Maintain a sterile environment while working 
(wear gloves and use DNase-free reagents).


Observation Possible Cause Suggested Solution







B
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  Safety


This appendix covers: 


■ Instrumentation safety. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60
Symbols on instruments  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60
General instrument safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61
Physical hazard safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62
Electrical safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62
Workstation safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63
Safety and electromagnetic compatibility (EMC) standards . . . . . . . . . . . . . . . . .  63


■ Chemical safety. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65
General chemical safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65
Chemical waste safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66
Biological hazard safety. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67


■ Safety alerts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68
Specific alerts for chemicals  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68
Specific alerts for instrumentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68
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Instrumentation safety


Symbols on 
instruments


Safety symbols on instruments


The following symbols may be displayed on Life Technologies instruments.


Hazard symbol English Français


CAUTION! Risk of danger. Consult 
the user guide for further safety 
information associated with this 
symbol.


ATTENTION! Risque de danger. 
Pour plus d'information au sujet 
des risques associes, consulter le 
manual d'utilisation.


CAUTION! Hot surface. ATTENTION! Surface brûlante.


DANGER! High voltage. DANGER! Haute tension.


CAUTION! Risk of electric shock. ATTENTION! Risque de choc 
electrique.


CAUTION! Risk of injury due to 
moving parts.


ATTENTION! Piece mobile. Risque 
de blessure.


CAUTION! Sharp points. ATTENTION! Angle tranchant.


Biohazard. DANGER! Biologique.
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Electrical symbols on instruments


The following table describes the electrical symbols that may be displayed on Life 
Technologies instruments.


Environmental
symbols on instruments


The following symbol applies to all Life Technologies electrical and electronic products 
placed on the European market after August 13, 2005.


General 
instrument safety


WARNING! PHYSICAL INJURY HAZARD. Using the instrument in a manner 
not specified by Life Technologies may result in personal injury or damage to 
the instrument.


Symbol Description


Indicates the On position of the main power switch.


Indicates the Off position of the main power switch.


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.


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 Life Technologies Customer Service office for equipment 
pick-up and recycling. See www.lifetechnologies.com for a list of 
customer service offices in the European Union.



http://www.lifetechnologies.com
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Moving and lifting the instrument 


CAUTION! PHYSICAL INJURY HAZARD. 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.


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 Safety Data Sheets (SDSs). See “Obtaining 
SDSs” on page 69.


Cleaning or decontaminating the instrument 


CAUTION! Using a cleaning or decontamination method other than that 
specified by the manufacturer may result in damage to the instrument.


Physical hazard 
safety


Moving parts


WARNING! PHYSICAL INJURY HAZARD. Moving parts can crush and cut. 
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.


Electrical safety WARNING! ELECTRICAL SHOCK HAZARD. Severe electrical shock can 
result from operating the instrument without its instrument panels in place. Do 
not remove instrument panels. High-voltage contacts are exposed when 
instrument panels are removed from the instrument.


Fuses


WARNING! FIRE HAZARD. Improper fuses or high-voltage supply can 
damage the instrument wiring system and cause a fire. Before turning on the 
instrument, verify that the fuses are properly installed and that the instrument 
voltage matches the power supply in your laboratory.


WARNING! FIRE HAZARD. For continued protection against the risk of fire, 
replace fuses only with fuses of the type and rating specified for the instrument.
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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 instrument system has an installation (overvoltage) category of II, and is classified 
as portable equipment.


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.


Safety and 
electromagnetic co
mpatibility (EMC) 
standards 


This section provides information on:


• U.S. and Canadian safety standards
• Canadian EMC standard
• European safety and EMC standards
• Australian EMC Standards







64 PrepFiler® Express and PrepFiler® Express BTA  Forensic DNA Extraction Kits User Guide


Safety
Instrumentation safetyB


U.S. and Canadian safety 
standards


The AutoMate Express™ Instrument 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 bar code scanner provided with the AutoMate Express™ Instrument is a class 1 
laser device. 


Canadian EMC standard


This instrument has been tested to and complies with ICES-001, Issue 3: “Industrial, 
Scientific, and Medical Radio Frequency Generators.”


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.”


EMC


This instrument meets European requirements for emission and immunity (EMC 
Directive 2004/108/EC). This instrument has been tested to and complies with standard 
EN 61326 (Group 1, Class B), “Electrical Equipment for Measurement, Control and 
Laboratory Use – EMC Requirements.”


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.”
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Chemical safety


General chemical 
safety


Chemical hazard warning


WARNING! CHEMICAL HAZARD. Before handling any chemicals, refer to 
the Safety Data Sheet (SDS) 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.


WARNING! CHEMICAL HAZARD. Four-liter reagent and waste bottles can 
crack and leak. Each 4-liter 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.


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 safety guidelines


To minimize the hazards of chemicals:


• Read and understand the Safety Data Sheets (SDSs) provided by the chemical 
manufacturer before you store, handle, or work with any chemicals or hazardous 
materials. (See “Obtaining SDSs” on page 69.)


• 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 SDS.


• 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 SDS. 


• Check regularly for chemical leaks or spills. If a leak or spill occurs, follow the 
manufacturer’s cleanup procedures as recommended in the SDS.


• Comply with all local, state/provincial, or national laws and regulations related to 
chemical storage, handling, and disposal.
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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 Life 
Technologies 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 Safety Data Sheets (SDSs) 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 SDS.


• 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 SDS.


• 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.







67PrepFiler® Express and PrepFiler® Express BTA  Forensic DNA Extraction Kits User Guide


Appendix B  Safety
Chemical safety B 


Waste disposal


WARNING! Do not add acids, or bases (such as bleach) to any wastes 
containing lysis buffer (present in reagent cartridges or tubes). Acids and bases 
can react with guanidine thiocyanate in the lysis buffer and generate toxic gas.


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.
• 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


WARNING! Potential Biohazard. Depending on the samples used on this 
instrument, the surface may be considered a biohazard. Use appropriate 
decontamination methods when working with biohazards.


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: 
In the U.S.:
· U.S. Department of Health and Human Services guidelines published in 


Biosafety in Microbiological and Biomedical Laboratories found at:
www.cdc.gov/biosafety


· Occupational Safety and Health Standards, Bloodborne Pathogens 
(29 CFR§1910.1030), found at: 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


In the EU:
Check local guidelines and legislation on biohazard and biosafety precaution 
and refer to the best practices published in the World Health Organization 
(WHO) Laboratory Biosafety Manual, third edition, found at: www.who.int/ 
csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/



http://www.cdc.gov/biosafety

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.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

http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/

http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/

http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/

http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/
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Safety alerts


For the definitions of the alert words IMPORTANT, CAUTION, WARNING, and 
DANGER, see “User attention words” on page 7.


Specific alerts for 
chemicals


WARNING! Do not add acids, or bases (such as bleach) to any wastes 
containing lysis buffer (present in reagent cartridges or tubes). Acids and bases 
can react with guanidine thiocyanate in the lysis buffer and generate toxic gas.


Specific alerts for 
instrumentation


WARNING! Do not touch the surface of the heat block. The temperature of the 
heat block may be very high (up to 95°C) and can cause burns.
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Documentation and Support


Related documentation


The following related documents are available at www.lifetechnologies.com:


Note: To open the user documentation, use the Adobe® Reader® software available 
from www.adobe.com.


Note: For additional documentation, see “Obtaining support” on page 70.


Obtaining SDSs


Safety Data Sheets (SDSs) are available from www.lifetechnologies.com/support.


Note: For the SDSs of chemicals not distributed by Life Technologies, contact the 
chemical manufacturer.


Document Part 
number Description


AutoMate Express™ 
Instrument User Guide


4441982 Describes procedures for installing, operating, 
maintaining, and troubleshooting the AutoMate 
Express™ Instrument.


PrepFiler® Express and 
PrepFiler® Express BTA 
Kits Quick Reference Card


4443104 Provides brief, step-by-step procedures for 
isolating genomic DNA. It is designed to be used 
as a reference in the laboratory after you 
become familiar with the content in this User 
Guide.


PrepFiler® Forensic DNA 
Extraction Kit User Guide


4390932 Provides an overview of manual procedures for 
extraction of genomic DNA, and results of the 
experiments performed by Life Technologies 
during the development of the PrepFiler® 
Forensic DNA Extraction Kit.



http://www.adobe.com

http://www.adobe.com

http://www.lifetechnologies.com/support

http://www.lifetechnologies.com/support
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Documentation and Support
Obtaining support


Obtaining support


For HID support:


• In North America – send an email to HIDTechSupport@lifetech.com, or call 888-
821-4443 option 1.


• Outside North America – contact your local support office.


For the latest services and support information for all locations, go to:


www.lifetechnologies.com/support


At the website, you can:


• Access worldwide telephone and fax numbers to contact Technical Support and 
Sales facilities


• Search through frequently asked questions (FAQs)
• Submit a question directly to Technical Support
• Search for user documents, SDSs, vector maps and sequences, application notes, 


formulations, handbooks, certificates of analysis, citations, and other product 
support documents


• Obtain information about customer training
• Download software updates and patches


Limited Product Warranty


Life Technologies Corporation and/or its affiliate(s) warrant their products as set forth 
in the Life Technologies' General Terms and Conditions of Sale found on Life 
Technologies’ website at www.lifetechnologies.com/termsandconditions. If you have 
any questions, please contact Life Technologies at www.lifetechnologies.com/support.



mailto:HIDTechSupport@lifetech.com

mailto:HIDTechSupport@appliedbiosystems.com

http://www.lifetechnologies.com/support

http://www.lifetechnologies.com/support

mailto:HIDTechSupport@appliedbiosystems.com

goto:www.lifetechnologies.com/termsandconditions

goto:www.lifetechnologies.com/termsandconditions

http://www.lifetechnologies.com/termsandconditions

www.lifetechnologies.com/support

www.lifetechnologies.com/support

www.lifetechnologies.com/support

www.lifetechnologies.com/support

http://www.lifetechnologies.com/support

http://www.lifetechnologies.com/support
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Index


A
adhesive substrates protocol 22
AutoMate Express™ Forensic DNA Extraction 


System 10


B
biohazard safety 67
body fluids protocol 17
bone protocol 20


C
cartridge rack


load cartridges 28
load in instrument 29


case-type samples studies 45
chemical safety 65
chemical waste safety 66
column/tube assembly 18
contamination studies 50
cooling period, not required 32
correlation studies 51


D
DNA extraction workflow 11
DNA yield, troubleshooting 56, 57
documentation, related 69
DTT 17, 20, 23


E
electrical safety 62
electromagnetic compatibility standards. See EMC 


standards
eluate, troubleshooting color in 56
elution volume, troubleshooting 56
EMC standards 63
ergonomics, safety 63


G
guidelines


chemical safety 65
chemical waste disposal 66
chemical waste safety 66


H
hair root protocol 17
hazard icons. See safety symbols, on instruments 60
hazard symbols. See safety symbols, on instruments
hazards. See safety
heat block warning 29


I
installation category 63
instrument


description 10
start run 31


instrument operation, safety 62
IPC, troubleshooting 57


K
kit contents 12


L
Limited Product Warranty 70
liquid droplets in PrepFiler® Express cartridges 28
lysate, do not chill 19, 21, 24
lysis


required materials 16
workflow 11


lysis buffer safety warning 17, 20, 23, 32, 67, 68


M
magnetic particles, troubleshooting precipitate in 55
Material Data Safety Sheets (MSDSs). See Safety Data 


Sheets (SDSs)
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Index


materials list 13
moving and lifting safety


instrument 62
moving parts, safety 62


O
option, select 31
overvoltage category (rating) 63


P
particles in PrepFiler® Express cartridges 28
physical hazard safety 62
plastics (tubes, tips, and tip holders) 13
precipitate in PrepFiler® Express cartridges 26, 55
PrepFiler BTA™ lysis solution 20, 23
PrepFiler® Express and PrepFiler® Express BTA Foren-


sic DNA Extraction Kits
contents 12
description 10
plastics for use with 13
required materials 13


PrepFiler® Express cartridges
particles or liquid droplets in 28
precipitate formation in 26


PrepFiler® lysis solution 17
pressurized fluids, safety 62
protocol card


description 10
protocols


adhesive substrates 22
blood 17
body fluids 17
bone 20
chewing gum 22
cigarette filter 22
hair root 17
tape lifts 22
tooth 20


R
rack. See cartridge rack, tip and tube rack
radioactive waste, handling 67
related documentation 69
removing sample substrate 18, 21, 23
repetitive motion, safety 63
reproducibility studies 43


required materials 13
extraction 25
lysis 16


S
safety


before operating the instrument 61
biohazard 67
chemical 65
chemical waste 66
electrical 62
ergonomic 63
guidelines 65, 66, 67
heat block 29
instrument operation 62
lysis buffer disposal 17, 20, 23, 32, 67, 68
moving and lifting instrument 62
moving parts 62
physical hazard 62
pressurized fluids 62
repetitive motion 63
solvents 62
standards 63
workstation 63


Safety Data Sheets (SDSs), obtaining 69
safety labels, on instruments 60
safety standards 64
safety symbols, on instruments 60
sensitivity studies 36
solvents, safety 62
stability studies 40
standards


EMC 63
safety 63


start instrument run 31
STR profile, troubleshooting 58
substrate removal 18, 21, 23
support, obtaining 70


T
Terms and Conditions 70
tooth protocol 20
training, information on 70
troubleshooting


air bubbles in instrument tips 18, 21, 23
eluate 56
IPC 57
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  Index 


low DNA yield 56, 57
precipitate in PrepFiler® Express cartridges 55
unbalanced STR profile 58


V
validation experiments


case-type samples studies 45
conclusions 54
contamination studies 50
correlation studies 51
reproducibility studies 43
sensitivity studies 36
stability studies 40


validation studies
materials and methods 34


W
warranty 70
waste disposal, guidelines 67
waste profiles, description 67
workflow, DNA extraction 11
workstation safety 63


Y
yield, troubleshooting low 56, 57
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OKLAHOMA STATE BUREAU OF INVESTIGATION

CHEMICAL RECEIPT/FUNCTION VERIFICATION WORKSHEET



IDENTIFILER PLUS/Y-FILER



		Lot#

		

		Expiration Date

		







		Date Received

		



		Number Received

		



		Analyst

		





    

Shipping or packaging problems observed:



		Reagent

		Lot #

		Expiration

		Reagent

		Lot #

		Expiration



		PCR Reaction/Master Mix

		

		

		Control DNA 9947A/007

		

		



		PCR Primer Set

		

		

		Allelic Ladder

		

		



		Taq DNA Polymerase 

(Y-Filer Only)

		

		

		

		

		







Attach: 

Product Insert including the lot number, date received, and initials.



Storage

Kit components should be stored according to the directions on the original containers.  



Function Verification:

Amplify and profile two different NIST or NIST traceable DNA samples from known human sources and appropriate controls using the appropriate SOP.  The amplification blank must not show any contamination with human DNA.  The amplification positive control sample and known samples must yield the correct allele calls.



Unsatisfactory Reagent Performance

If any of the aspects of the specified performance criteria are not met or other indicators of poor reagent performance are observed, the testing shall be repeated using all of the same components.  If the second run meets all criteria, the lot shall be accepted for casework.  If any of the criteria are not met in the second run, a second kit from the new lot shall be opened and quality checked.  If the new kit does not meet specified performance criteria, the Technical Manager and Supervisor should be notified in order to make arrangements for product replacement.



This lot functions as expected. 

		Analyst

		

		Date

		









Technical Review:     |_| PASS    |_|  FAIL    

		

Technical Reviewer:

		

		Date

		













OSBI CSD FBU

QCR_DNA_AMPKIT (AΩ)

Revision # 5




OKLAHOMA STATE BUREAU OF INVESTIGATION 
CHEMICAL RECEIPT/FUNCTION VERIFICATION WORKSHEET 


 
IDENTIFILER PLUS/Y-FILER 


 


Lot#  Expiration Date  


 


 
OSBI CSD FBU 


QCR_DNA_AMPKIT (AΩ) 
Revision # 5 


Date Received  


Number Received  


Analyst  


     
Shipping or packaging problems observed: 


 


Reagent Lot # Expiration 
Reagent 


Lot # Expiration 


PCR Reaction/Master Mix 
  Control DNA 


9947A/007 
  


PCR Primer Set 
  Allelic 


Ladder 
  


Taq DNA Polymerase  
(Y-Filer Only) 


   
  


 
Attach:  
Product Insert including the lot number, date received, and initials. 
 
Storage 
Kit components should be stored according to the directions on the original containers.   
 
Function Verification: 
Amplify and profile two different NIST or NIST traceable DNA samples from known human sources and 
appropriate controls using the appropriate SOP.  The amplification blank must not show any contamination with 
human DNA.  The amplification positive control sample and known samples must yield the correct allele calls. 
 
Unsatisfactory Reagent Performance 
If any of the aspects of the specified performance criteria are not met or other indicators of poor reagent 
performance are observed, the testing shall be repeated using all of the same components.  If the second run meets 
all criteria, the lot shall be accepted for casework.  If any of the criteria are not met in the second run, a second kit 
from the new lot shall be opened and quality checked.  If the new kit does not meet specified performance criteria, 
the Technical Manager and Supervisor should be notified in order to make arrangements for product replacement. 
 
This lot functions as expected.  


Analyst  Date  
 
 
Technical Review:      PASS      FAIL     
 
Technical 
Reviewer:  Date  
 
 
 





		Lot: 

		Expiration Date: 

		Date Received: 

		Number Received: 

		Analyst: 

		Lot PCR ReactionMaster Mix: 

		ExpirationPCR ReactionMaster Mix: 

		Lot Control DNA 9947A007: 

		ExpirationControl DNA 9947A007: 

		Lot PCR Primer Set: 

		ExpirationPCR Primer Set: 

		Lot Allelic Ladder: 

		ExpirationAllelic Ladder: 

		Lot Taq DNA Polymerase YFiler Only: 

		ExpirationTaq DNA Polymerase YFiler Only: 

		Date: 

		Date_2: 

		Check Box3: Off

		Check Box4: Off






OKLAHOMA STATE BUREAU OF INVESTIGATION

CHEMICAL FORMULATION WORKSHEET



AUTOMATE DNA EXTRACTION REAGENTS



		Lot# 

		

		Expiration Date

		











		Proteinase K



		Components

		Quantity

		Actual Quantity

		Supplier

		Lot #

		Expiration



		Proteinase K

		500 mg

		

		[bookmark: Text7]     

		     

		



		Ultrapure DI H2O

		25 mL

		

		OSBI

		     

		









Preparation



Dissolve Proteinase K in ultrapure deionized water.  Aliquot the solution.  Do not UV sterilize Proteinase K.



Storage



The aliquoted Proteinase K shall be stored frozen.  Discard tube and unused enzyme after initial use.  Do not reuse leftover enzyme.



		Preparer

		

		Date

		









 



		1.0M Dithiothreitol (DTT)



		Components

		Quantity

		Actual Quantity

		Supplier

		Lot #

		Expiration



		[bookmark: Text5]Dithiothreitol (DTT)

		7.71g

		

		

		

		



		Ultrapure DI H2O

		50 mL 

		

		OSBI

		

		N/A







Preparation 



Dissolve DTT in ultrapure deionized water. Aliquot the solution. Do not UV sterilize 1.0M Dithiothreitol (DTT). 



Storage 



The aliquoted 1.0M Dithiothreitol (DTT) shall be stored frozen.



		Preparer

		

		Date

		







Function Verification



Two different NIST-traceable samples of known human origin that have been previously profiled (25µL of blood per stain spotted on sterile cotton cloth or a buccal/semen mixture) will be extracted, quantitated, amplified, and profiled using the appropriate protocols. These NIST samples are those designated by the Technical Manager for use in quality control testing and are NIST traceable.  The extraction reagents must be effective in releasing genomic DNA from the samples.  The yield must be greater than 50ng of total extract for the epithelial fraction and the sperm fraction as determined by quantitation.  The reagent blank and amplification blank must not show any contamination with human DNA.  The known samples and positive control must yield the correct allele calls.



Unsatisfactory Reagent Performance



If the samples fail to meet the expected results, the Technical Manager and Supervisor should be notified to determine the course of action for these reagents. If a DNA profile is obtained from a reagent blank, the blank should be retested to make sure the contamination did not happen during some part of the process other than the preparation of the extraction reagents. If a human DNA contamination is observed after the second test, a new lot should be made and quality tested.



Expiration



These reagents expire six months after the day they are made.





This lot functions as expected.

 

		Analyst:

		     



		Date:

		     











Technical Review:     |_| PASS    |_|  FAIL    

 

		Technical Reviewer:

		     



		Date:

		     







OSBI CSD FBU
QCR_ DNA_Automate_EXTReagents 

Revision#5






OKLAHOMA STATE BUREAU OF INVESTIGATION 
CHEMICAL FORMULATION WORKSHEET 


 
AUTOMATE DNA EXTRACTION REAGENTS 


 


Lot#   Expiration Date  


 


OSBI CSD FBU 
QCR_ DNA_Automate_EXTReagents  


Revision#5 
 


 
 


Proteinase K 


Components Quantity 
Actual 


Quantity 
Supplier Lot # Expiration 


Proteinase K 500 mg               


Ultrapure DI H2O 25 mL  OSBI        


 
 


Preparation 
 
Dissolve Proteinase K in ultrapure deionized water.  Aliquot the solution.  Do not UV sterilize Proteinase K. 
 
Storage 
 
The aliquoted Proteinase K shall be stored frozen.  Discard tube and unused enzyme after initial use.  Do not reuse 
leftover enzyme. 
 


Preparer  Date  
 
 
  
 


1.0M Dithiothreitol (DTT) 


Components Quantity 
Actual 


Quantity 
Supplier Lot # Expiration 


Dithiothreitol (DTT) 7.71g     


Ultrapure DI H2O 50 mL   OSBI  N/A 


 
Preparation  
 
Dissolve DTT in ultrapure deionized water. Aliquot the solution. Do not UV sterilize 1.0M Dithiothreitol (DTT).  
 
Storage  
 
The aliquoted 1.0M Dithiothreitol (DTT) shall be stored frozen. 
 


Preparer  Date  
 







OKLAHOMA STATE BUREAU OF INVESTIGATION 
CHEMICAL FORMULATION WORKSHEET 


 
AUTOMATE DNA EXTRACTION REAGENTS 


 


Lot#   Expiration Date  


 


OSBI CSD FBU 
QCR_ DNA_Automate_EXTReagents  


Revision#5 
 


Function Verification 
 
Two different NIST-traceable samples of known human origin that have been previously profiled (25µL of blood per 
stain spotted on sterile cotton cloth or a buccal/semen mixture) will be extracted, quantitated, amplified, and profiled 
using the appropriate protocols. These NIST samples are those designated by the Technical Manager for use in 
quality control testing and are NIST traceable.  The extraction reagents must be effective in releasing genomic DNA 
from the samples.  The yield must be greater than 50ng of total extract for the epithelial fraction and the sperm 
fraction as determined by quantitation.  The reagent blank and amplification blank must not show any contamination 
with human DNA.  The known samples and positive control must yield the correct allele calls. 
 
Unsatisfactory Reagent Performance 
 
If the samples fail to meet the expected results, the Technical Manager and Supervisor should be notified to 
determine the course of action for these reagents. If a DNA profile is obtained from a reagent blank, the blank 
should be retested to make sure the contamination did not happen during some part of the process other than the 
preparation of the extraction reagents. If a human DNA contamination is observed after the second test, a new lot 
should be made and quality tested. 
 
Expiration 
 
These reagents expire six months after the day they are made. 
 
 
This lot functions as expected. 
  


Analyst:       


Date:       
 
 
 
Technical Review:      PASS      FAIL     
  


Technical 
Reviewer:       


Date:       
 





		Lot: 

		Expiration Date: 

		Actual Quantity500 mg: 

		Supplier500 mg: 

		Lot 500 mg: 

		Expiration500 mg: 

		Actual Quantity25 mL: 

		Lot OSBI: 

		ExpirationOSBI: 

		Date: 

		Actual Quantity771g: 

		Supplier771g: 

		Lot 771g: 

		Expiration771g: 

		fill_18: 

		Lot OSBI_2: 

		Date_2: 

		Lot_2: 

		Expiration Date_2: 

		Date_3: 

		Date_4: 

		Check Box5: Off

		Check Box6: Off










OKLAHOMA STATE BUREAU OF INVESTIGATION

CHEMICAL FORMULATION WORKSHEET



AUTOMATE EXPRESS E-Cell Digest Buffer



		Lot# 

		

		Expiration Date

		









		Components

		Quantity

		Actual Quantity

		Supplier

		Lot #

		Expiration



		1 M Tris-HCl

		5 mL

		

		

		

		



		20%  SDS

		50 mL

		

		

		

		



		0.5 M EDTA

		10 mL

		

		

		

		



		5 M NaCl

		5 mL

		

		

		

		



		Ultrapure DI H2O

		400 mL

		1200 mL

		OSBI

		

		N/A







Preparation

To ~ ¾ of ultrapure deionized water, add Tris-HCl, SDS, EDTA, and NaCl. Adjust the pH to 7.5 (±0.2), if necessary.  Add a sufficient quantity of ultrapure deionized water to the solution to achieve the desired final volume.  



Storage

The stock E-Cell Digest Buffer reagent and aliquots shall be stored at room temperature.  



		Preparer

		

		Date

		











Function Verification  

Two buccal swabs from two previously profiled individuals stained with 10µL of two different previously profiled semen specimens will be extracted, quantitated, amplified, and profiled using the appropriate protocols. The E-Cell Digest buffer must be effective in differentially releasing epithelial genomic DNA from buccal/semen mixture samples.  The yield must be greater than 50ng of total extract for the epithelial fraction and the sperm fraction as determined by quantitation.  The reagent blank and amplification blank must not show any contamination with human DNA.  The differential samples must yield concordant results based on the expected profiles and positive control must yield the correct allele calls.



Unsatisfactory Reagent Performance

If the samples fail to meet the expected results, the Technical Manager should be notified to determine the course of action for this reagent. If a DNA profile is obtained from a differential extraction reagent blank, the blank should be retested to make sure the contamination did not happen during some part of the process other than the preparation of the reagent. If a human DNA contamination is observed after the second test, a new lot should be made and quality tested in consultation with the Technical Manager.



Expiration

The E-Cell Digest buffer expires six months after the day it is made.

 











This lot functions as expected.

		 Analyst

		

		Date

		







Technical Review:     |_| PASS    |_|  FAIL    

 

		Technical Reviewer:

		

		Date
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AUTOMATE EXPRESS E-Cell Digest Buffer 


 


Lot#   Expiration Date  
 


OSBI CSD FBU 
QCR_DNA_Automate_ECell_Digest_Buffer  


Revision #5 
 


 


Components Quantity 
Actual 


Quantity 
Supplier Lot # Expiration 


1 M Tris-HCl 5 mL     


20%  SDS 50 mL     


0.5 M EDTA 10 mL     


5 M NaCl 5 mL     


Ultrapure DI H2O 400 mL 1200 mL OSBI  N/A 


 
Preparation 
To ~ ¾ of ultrapure deionized water, add Tris-HCl, SDS, EDTA, and NaCl. Adjust the pH to 7.5 (±0.2), if 
necessary.  Add a sufficient quantity of ultrapure deionized water to the solution to achieve the desired final volume.   
 
Storage 
The stock E-Cell Digest Buffer reagent and aliquots shall be stored at room temperature.   
 


Preparer  Date  
 
 
 
Function Verification   
Two buccal swabs from two previously profiled individuals stained with 10µL of two different previously profiled 
semen specimens will be extracted, quantitated, amplified, and profiled using the appropriate protocols. The E-Cell 
Digest buffer must be effective in differentially releasing epithelial genomic DNA from buccal/semen mixture 
samples.  The yield must be greater than 50ng of total extract for the epithelial fraction and the sperm fraction as 
determined by quantitation.  The reagent blank and amplification blank must not show any contamination with 
human DNA.  The differential samples must yield concordant results based on the expected profiles and positive 
control must yield the correct allele calls. 
 
Unsatisfactory Reagent Performance 
If the samples fail to meet the expected results, the Technical Manager should be notified to determine the course of 
action for this reagent. If a DNA profile is obtained from a differential extraction reagent blank, the blank should be 
retested to make sure the contamination did not happen during some part of the process other than the preparation of 
the reagent. If a human DNA contamination is observed after the second test, a new lot should be made and quality 
tested in consultation with the Technical Manager. 
 
Expiration 
The E-Cell Digest buffer expires six months after the day it is made. 
  
 
 
 
 
 







OKLAHOMA STATE BUREAU OF INVESTIGATION 
CHEMICAL FORMULATION WORKSHEET 


 
AUTOMATE EXPRESS E-Cell Digest Buffer 


 


Lot#   Expiration Date  
 


OSBI CSD FBU 
QCR_DNA_Automate_ECell_Digest_Buffer  


Revision #5 
 


This lot functions as expected. 


 Analyst  Date  
 
Technical Review:      PASS      FAIL     
  


Technical 
Reviewer:  Date  
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OKLAHOMA STATE BUREAU OF INVESTIGATION

CHEMICAL FORMULATION WORKSHEET



HI-DI FORMAMIDE



		Lot# 

		

		Expiration Date

		









		Components

		Quantity

		Supplier

		Lot #

		Expiration



		Deionized  Formamide

		25 mL

		[bookmark: Text7]     

		[bookmark: Text8]     

		







Preparation



Aliquot the deionized formamide.



		Preparer

		

		Date

		









Function Verification



A genetic analyzer run consisting of amplification controls must be evaluated for successful completion.



Storage



Store Frozen



Expiration



The aliquoted deionized formamide expires six months after the day it is made.





[bookmark: Check1][bookmark: Check2]This lot     |_| DOES    |_|  DOES NOT    function as expected.
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HI-DI FORMAMIDE 


 


Lot#   Expiration Date  
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Revision # 5 


 


Components Quantity Supplier Lot # Expiration 


Deionized  Formamide 25 mL              


 
Preparation 
 
Aliquot the deionized formamide. 
 


Preparer  Date  
 
 
Function Verification 
 
A genetic analyzer run consisting of amplification controls must be evaluated for successful completion. 
 
Storage 
 
Store Frozen 
 
Expiration 
 
The aliquoted deionized formamide expires six months after the day it is made. 
 
 
This lot      DOES      DOES NOT    function as expected. 
  


Analyst  Date  
 





		Lot: 

		Expiration Date: 

		Supplier25 mL: 

		Lot 25 mL: 

		Expiration25 mL: 

		Date: 

		undefined: 

		Check Box3: Off

		Check Box4: Off






OKLAHOMA STATE BUREAU OF INVESTIGATION

CHEMICAL FORMULATION WORKSHEET



GA BUFFER 







		Components

		Supplier

		Lot #

		Expiration

		Number Received



		Cathode Buffer

		Applied Biosystems

		

		

		



		Anode Buffer

		Applied Biosystems

		

		

		









Storage



Stock cathode and anode buffer containers shall be stored refrigerated.



		Date Received

		



		Receiving Analyst

		





















Function Verification



Successful electrophoresis of a sample.





[bookmark: Check1][bookmark: Check2]This lot     |_| DOES    |_|  DOES NOT    function as expected.
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OKLAHOMA STATE BUREAU OF INVESTIGATION 
CHEMICAL FORMULATION WORKSHEET 


GA BUFFER  


OSBI FBU CSD 
QCR_DNA_GABuffer (AΩ) 


Revision # 5 


Components Supplier Lot # Expiration 
Number 
Received 


Cathode Buffer Applied Biosystems 


Anode Buffer Applied Biosystems 


Storage 


Stock cathode and anode buffer containers shall be stored refrigerated. 


Function Verification 


Successful electrophoresis of a sample. 


This lot  DOES     DOES NOT    function as expected. 


Analyst Date


Date Received 


Receiving Analyst 





		Lot Applied Biosystems: 

		ExpirationApplied Biosystems: 

		Number ReceivedApplied Biosystems: 

		Lot Applied Biosystems_2: 

		ExpirationApplied Biosystems_2: 

		Number ReceivedApplied Biosystems_2: 

		Date Received: 

		DOES: Off

		DOES NOT: Off

		undefined: 






OKLAHOMA STATE BUREAU OF INVESTIGATION

CHEMICAL FORMULATION WORKSHEET



DNA EXTRACTION REAGENTS



		Lot# 

		

		Expiration Date

		







		Stain Extraction Buffer



		Components

		Quantity

		Actual Quantity

		Supplier

		Lot #

		Expiration



		1 M Tris-HCl

		5 mL

		

		

		

		[bookmark: Text8]     



		0.5 M EDTA

		10 mL

		

		

		

		[bookmark: Text12]     



		Dithiothreitol (DTT)

		3.01 g

		

		

		

		[bookmark: Text16]     



		5 M NaCl

		10 mL

		

		

		

		[bookmark: Text20]     



		20% SDS

		50 mL

		

		

		

		[bookmark: Text24]     



		Ultrapure DI H2O

		500 mL

		

		OSBI

		

		



		Sodium Hydroxide

		

		

		

		

		







Preparation 



Add Tris-HCl, EDTA, DTT, and NaCl to ~half of the ultrapure deionized water.  Add sodium hydroxide until the pH of the solution is 8.0 ± 0.2.  Add to this mixture the 20% SDS.  Add a sufficient quantity of ultrapure deionized water to the solution to achieve the desired final volume.  Aliquot the buffer.  



Storage



The aliquoted Stain Extraction Buffer can be stored frozen, refrigerated, or at room temperature.  



		Preparer

		

		Date

		









		Proteinase K



		Components

		Quantity

		Actual Quantity

		Supplier

		Lot #

		Expiration



		Proteinase K

		500 mg

		

		[bookmark: Text7]     

		     

		



		Ultrapure DI H2O

		25 mL

		

		OSBI

		     

		









Preparation



Dissolve Proteinase K in ultrapure deionized water.  Aliquot the solution.  Do not UV sterilize Proteinase K.









Storage



The aliquoted Proteinase K shall be stored frozen.  Discard tube and unused enzyme after initial use.  Do not reuse leftover enzyme.  



		Preparer

		

		Date

		







Function Verification



Two different bloodstains of known human origin that have been previously profiled (25 microliters of blood per stain spotted on sterile cotton cloth) will be extracted, quantitated, amplified, and profiled using the appropriate SOPs.. These bloodstains are those designated by the Technical Manager for use in quality control testing and are NIST traceable.  The extraction reagents must be effective in releasing genomic DNA from the samples.  The yield must be greater than 50ng of total extract for the samples as determined by quantitation.  The reagent blank and amplification blank must not show any contamination with human DNA.  The known samples must yield the correct allele calls.



Unsatisfactory Reagent Performance



If the samples fail to meet the expected results, the technical manager should be notified to determine the course of action for this reagent. If a DNA profile is obtained from a reagent blank, the blank should be retested to make sure the contamination did not happen during some part of the process other than the preparation of the extraction reagents. If a human DNA contamination is observed after the second test, a new lot should be made and quality tested.



Expiration



These reagents expire six months after the day they are made.





This lot functions as expected.

 

		Analyst:

		     



		Date:

		     











Technical Review:     |_| PASS    |_|  FAIL    

 

		Technical Reviewer:

		     



		Date:
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CHEMICAL FORMULATION WORKSHEET 


 
DNA EXTRACTION REAGENTS 


 


Lot#   Expiration Date  


 


OSBI FBU CSD 
QCR_DNA_OrgEXTReagents (p. 1 of 2) 


Revision # 5 
 


Stain Extraction Buffer 


Components Quantity 
Actual 


Quantity 
Supplier Lot # Expiration 


1 M Tris-HCl 5 mL          


0.5 M EDTA 10 mL          


Dithiothreitol (DTT) 3.01 g          


5 M NaCl 10 mL          


20% SDS 50 mL          


Ultrapure DI H2O 500 mL  OSBI   


Sodium Hydroxide      


 
Preparation  
 
Add Tris-HCl, EDTA, DTT, and NaCl to ~half of the ultrapure deionized water.  Add sodium hydroxide until the 
pH of the solution is 8.0 ± 0.2.  Add to this mixture the 20% SDS.  Add a sufficient quantity of ultrapure deionized 
water to the solution to achieve the desired final volume.  Aliquot the buffer.   
 
Storage 
 
The aliquoted Stain Extraction Buffer can be stored frozen, refrigerated, or at room temperature.   
 


Preparer  Date  
 


 


Proteinase K 


Components Quantity 
Actual 


Quantity 
Supplier Lot # Expiration 


Proteinase K 500 mg               


Ultrapure DI H2O 25 mL  OSBI        


 
 


Preparation 
 
Dissolve Proteinase K in ultrapure deionized water.  Aliquot the solution.  Do not UV sterilize Proteinase K. 
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DNA EXTRACTION REAGENTS 
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Storage 
 
The aliquoted Proteinase K shall be stored frozen.  Discard tube and unused enzyme after initial use.  Do not reuse 
leftover enzyme.   
 


Preparer  Date  
 
Function Verification 
 
Two different bloodstains of known human origin that have been previously profiled (25 microliters of blood per 
stain spotted on sterile cotton cloth) will be extracted, quantitated, amplified, and profiled using the appropriate 
SOPs.. These bloodstains are those designated by the Technical Manager for use in quality control testing and are 
NIST traceable.  The extraction reagents must be effective in releasing genomic DNA from the samples.  The yield 
must be greater than 50ng of total extract for the samples as determined by quantitation.  The reagent blank and 
amplification blank must not show any contamination with human DNA.  The known samples must yield the correct 
allele calls. 
 
Unsatisfactory Reagent Performance 
 
If the samples fail to meet the expected results, the technical manager should be notified to determine the course of 
action for this reagent. If a DNA profile is obtained from a reagent blank, the blank should be retested to make sure 
the contamination did not happen during some part of the process other than the preparation of the extraction 
reagents. If a human DNA contamination is observed after the second test, a new lot should be made and quality 
tested. 
 
Expiration 
 
These reagents expire six months after the day they are made. 
 
 
This lot functions as expected. 
  


Analyst:       


Date:       
 
 
 
Technical Review:      PASS      FAIL     
  


Technical 
Reviewer:       


Date:       
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OKLAHOMA STATE BUREAU OF INVESTIGATION

CHEMICAL FORMULATION WORKSHEET



DNA ORGANIC SEXUAL ASSAULT REAGENTS



		Lot# 

		

		Expiration Date

		









		Sarkosyl (20%)



		Components

		Quantity

		Actual Quantity

		Supplier

		Lot #

		Expiration



		N-Lauryl Sarcosine

		20 g

		

		

		

		



		Ultrapure DI H2O

		100 mL

		

		OSBI

		

		







Preparation



Dissolve the sarcosine in ultrapure deionized water.  Filter through a 0.45 micron filter before use.  



Storage



The stock Sarkosyl reagent and aliquots shall be stored at room temperature.   



		Preparer

		

		Date

		









		Sperm Wash Buffer



		Components

		Quantity

		Actual Quantity

		Supplier

		Lot #

		Expiration



		1 M Tris-HCl

		5 mL

		

		[bookmark: Text7]     

		

		[bookmark: Text8]     



		20%  SDS

		50 mL

		

		

		

		[bookmark: Text16]     



		0.5 M EDTA

		10 mL

		

		[bookmark: Text19]     

		

		[bookmark: Text20]     



		5 M NaCl

		5 mL

		

		[bookmark: Text23]     

		

		[bookmark: Text24]     



		Ultrapure DI H2O

		400 mL

		

		OSBI

		

		N/A







Preparation



To ~ ¾ of ultrapure deionized water, add Tris-HCl, SDS, EDTA, and NaCl. Adjust the pH to 7.5 (±0.2), if necessary.  Add a sufficient quantity of ultrapure deionized water to the solution to achieve the desired final volume.  



Storage



The stock Sperm Wash Buffer reagent and aliquots shall be stored at room temperature.  





		Preparer

		

		Date

		



		TNE (Tris-NaCl-EDTA)



		Components

		Quantity

		Actual Quantity

		Supplier

		Lot #

		Expiration



		1 M Tris-HCl

		5 mL

		

		     

		

		     



		5 M NaCl

		10 mL

		

		

		

		



		0.5 M EDTA

		1 mL

		

		[bookmark: Text11]     

		

		[bookmark: Text12]     



		Ultrapure DI H2O

		485 mL

		

		OSBI

		

		N/A









Preparation



 To ~ ¾ of DI water, add Tris-HCl, NaCl, and EDTA.  Adjust the pH to 8.0 (0.2). Add a sufficient quantity of ultrapure deionized water to the solution to achieve the desired final volume.  Autoclave before storage.  



Storage



The stock TNE reagent and aliquots shall be stored at room temperature.   



		Preparer

		

		Date

		









		0.39M Dithiothreitol (DTT)



		Components

		Quantity

		Actual Quantity

		Supplier

		Lot #

		Expiration



		[bookmark: Text5]Dithiothreitol (DTT)

		2.41g

		

		

		

		



		Ultrapure DI H2O

		[bookmark: Text10]40 mL

		

		OSBI

		

		N/A







Preparation



Dissolve DTT into ~ ¾ of ultrapure deionized water.  Add a sufficient quantity of ultrapure deionized water to the solution to achieve the desired final volume.  Aliquot the solution.  Do not UV sterilize 0.39M Dithiothreitol (DTT).



Storage



[bookmark: QCR24_0_39M_DTT1][bookmark: QCR25_0_39M_DTT1]The aliquoted 0.39M Dithiothreitol (DTT) shall be stored frozen.

		Preparer

		

		Date

		









Function Verification  



Two buccal swabs from previously profiled individuals stained with 10 microliters of one (1) of two (2) different previously profiled semen specimens will be extracted, quantitated, amplified, and profiled using the appropriate SOPs. The differential extraction reagents must be effective in differentially releasing genomic DNA from buccal/semen mixture samples.  The yield must be greater than 50ng of total extract for the epithelial fraction and the sperm fraction as determined by quantitation.  The reagent blank and amplification blank must not show any contamination with human DNA.  The known samples must yield the correct allele calls.



Unsatisfactory Reagent Performance



If the samples fail to meet the expected results, the technical manager should be notified to determine the course of action for this reagent. If a DNA profile is obtained from a differential extraction reagent blank, the blank should be retested to make sure the contamination did not happen during some part of the process other than the preparation of the differential extraction reagents. If a human DNA contamination is observed after the second test, a new lot should be made and quality tested.



Expiration



The DNA Sexual Assault reagents expire six months after the day they are made.



 

This lot functions as expected.

 

		Analyst

		

		Date

		









Technical Review:     |_| PASS    |_|  FAIL    

 

		Technical Reviewer:

		

		Date
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Sarkosyl (20%) 


Components Quantity 
Actual 


Quantity 
Supplier Lot # Expiration 


N-Lauryl Sarcosine 20 g     


Ultrapure DI H2O 100 mL  OSBI   


 
Preparation 
 
Dissolve the sarcosine in ultrapure deionized water.  Filter through a 0.45 micron filter before use.   
 
Storage 
 
The stock Sarkosyl reagent and aliquots shall be stored at room temperature.    
 


Preparer  Date  
 


 


Sperm Wash Buffer 


Components Quantity 
Actual 


Quantity 
Supplier Lot # Expiration 


1 M Tris-HCl 5 mL               


20%  SDS 50 mL          


0.5 M EDTA 10 mL               


5 M NaCl 5 mL               


Ultrapure DI H2O 400 mL  OSBI  N/A 


 
Preparation 
 
To ~ ¾ of ultrapure deionized water, add Tris-HCl, SDS, EDTA, and NaCl. Adjust the pH to 7.5 (±0.2), if 
necessary.  Add a sufficient quantity of ultrapure deionized water to the solution to achieve the desired final volume.   
 
Storage 
 
The stock Sperm Wash Buffer reagent and aliquots shall be stored at room temperature.   
 
 


Preparer  Date  
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TNE (Tris-NaCl-EDTA) 


Components Quantity 
Actual 


Quantity 
Supplier Lot # Expiration 


1 M Tris-HCl 5 mL               


5 M NaCl 10 mL     


0.5 M EDTA 1 mL               


Ultrapure DI H2O 485 mL  OSBI  N/A 


 
 


Preparation 
 
 To ~ ¾ of DI water, add Tris-HCl, NaCl, and EDTA.  Adjust the pH to 8.0 (0.2). Add a sufficient quantity of 
ultrapure deionized water to the solution to achieve the desired final volume.  Autoclave before storage.   
 
Storage 
 
The stock TNE reagent and aliquots shall be stored at room temperature.    
 


Preparer  Date  
 
 


0.39M Dithiothreitol (DTT) 


Components Quantity 
Actual 


Quantity 
Supplier Lot # Expiration 


Dithiothreitol (DTT) 2.41g     


Ultrapure DI H2O 40 mL  OSBI  N/A 


 
Preparation 
 
Dissolve DTT into ~ ¾ of ultrapure deionized water.  Add a sufficient quantity of ultrapure deionized water to the 
solution to achieve the desired final volume.  Aliquot the solution.  Do not UV sterilize 0.39M Dithiothreitol (DTT). 
 
Storage 
 
The aliquoted 0.39M Dithiothreitol (DTT) shall be stored frozen. 


Preparer  Date  
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Function Verification   
 
Two buccal swabs from previously profiled individuals stained with 10 microliters of one (1) of two (2) different 
previously profiled semen specimens will be extracted, quantitated, amplified, and profiled using the appropriate 
SOPs. The differential extraction reagents must be effective in differentially releasing genomic DNA from 
buccal/semen mixture samples.  The yield must be greater than 50ng of total extract for the epithelial fraction and 
the sperm fraction as determined by quantitation.  The reagent blank and amplification blank must not show any 
contamination with human DNA.  The known samples must yield the correct allele calls. 
 
Unsatisfactory Reagent Performance 
 
If the samples fail to meet the expected results, the technical manager should be notified to determine the course of 
action for this reagent. If a DNA profile is obtained from a differential extraction reagent blank, the blank should be 
retested to make sure the contamination did not happen during some part of the process other than the preparation of 
the differential extraction reagents. If a human DNA contamination is observed after the second test, a new lot 
should be made and quality tested. 
 
Expiration 
 
The DNA Sexual Assault reagents expire six months after the day they are made. 
 
  
This lot functions as expected. 
  


Analyst  Date  
 
 
Technical Review:      PASS      FAIL     
  


Technical 
Reviewer:  Date  
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OKLAHOMA STATE BUREAU OF INVESTIGATION

CHEMICAL FORMULATION WORKSHEET



Phenol/Chloroform/Isoamyl Alcohol (PCI)



		Lot# 

		

		Expiration Date

		









		Components

		Quantity

		Actual Quantity

		Supplier

		Lot #

		Expiration



		Phenol/Chloroform/

Isoamyl Alcohol (PCI) pH 8.0

		1 bottle

		

		

		

		



		Buffer

		1 bottle

		

		

		

		









Preparation



Add buffer to PCI bottle.



Storage



The PCI shall be stored refrigerated.



		Preparer

		

		Date

		









Function Verification



Samples known to contain DNA should have quantity observed upon quantitation.



Expiration



The PCI expires six months after the day the buffer is added or the expiration date on the bottle, whichever is sooner. 



[bookmark: Check1][bookmark: Check2]This lot     |_| DOES    |_|  DOES NOT    function as expected.
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Phenol/Chloroform/Isoamyl Alcohol (PCI) 


 


Lot#   Expiration Date  
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Revision # 5 
 


Components Quantity 
Actual 


Quantity 
Supplier Lot # Expiration 


Phenol/Chloroform/ 
Isoamyl Alcohol (PCI) pH 


8.0 
1 bottle     


Buffer 1 bottle     


 
 
Preparation 
 
Add buffer to PCI bottle. 
 
Storage 
 
The PCI shall be stored refrigerated. 
 


Preparer  Date  
 
 
Function Verification 
 
Samples known to contain DNA should have quantity observed upon quantitation. 
 
Expiration 
 
The PCI expires six months after the day the buffer is added or the expiration date on the bottle, whichever is 
sooner.  
 
This lot      DOES      DOES NOT    function as expected. 
  


Analyst  Date  
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OKLAHOMA STATE BUREAU OF INVESTIGATION

CHEMICAL RECEIPT/FUNCTION VERIFICATION WORKSHEET



PREPFILER EXPRESS/PREPFILER EXPRESS BTA



		Lot#

		

		Expiration Date

		







		Date Received

		



		Number Received

		



		Analyst

		





    

Shipping or packaging problems observed:



		Reagent

		Lot #

		Expiration



		Lysis Buffer

		

		



		PrepFiler® Express Cartridges

		

		







Attach: 

Product Insert including the lot number, date received, and initials.



Storage

Kit components should be stored according to the directions on the original containers.  



Function Verification:

Two different known samples of human origin that have been previously profiled will be extracted, quantitated, amplified, and profiled using the appropriate protocols. These samples are designated by the Technical Manager for use in quality control testing and are NIST traceable. The kit must be effective in releasing genomic DNA from the samples. The yield must be greater than 50ng of total extract for the epithelial fraction and the sperm fraction as determined by quantitation.  The reagent blank and negative amplification blank must not show any contamination with human DNA. The known samples and positive control must yield the correct allele calls.



Unsatisfactory Reagent Performance

If any of the aspects of the specified performance criteria are not met, the testing shall be repeated using all of the same components.  If the second run meets all criteria, the lot shall be accepted for casework.  If any of the criteria are not met in the second run, a second kit from the new lot shall be opened and quality checked.  If the new kit does not meet specified performance criteria, the Technical Manager and Supervisor should be notified in order to make arrangements for product replacement.



This lot functions as expected. 

		Analyst

		

		Date

		









Technical Review:     |_| PASS    |_|  FAIL    

		

Technical Reviewer:

		

		Date
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Date Received  


Number Received  


Analyst  


     
Shipping or packaging problems observed: 


 


Reagent Lot # Expiration 


Lysis Buffer   


PrepFiler® Express Cartridges   


 
Attach:  
Product Insert including the lot number, date received, and initials. 
 
Storage 
Kit components should be stored according to the directions on the original containers.   
 
Function Verification: 
Two different known samples of human origin that have been previously profiled will be extracted, quantitated, 
amplified, and profiled using the appropriate protocols. These samples are designated by the Technical Manager for 
use in quality control testing and are NIST traceable. The kit must be effective in releasing genomic DNA from the 
samples. The yield must be greater than 50ng of total extract for the epithelial fraction and the sperm fraction as 
determined by quantitation.  The reagent blank and negative amplification blank must not show any contamination 
with human DNA. The known samples and positive control must yield the correct allele calls. 
 
Unsatisfactory Reagent Performance 
If any of the aspects of the specified performance criteria are not met, the testing shall be repeated using all of the 
same components.  If the second run meets all criteria, the lot shall be accepted for casework.  If any of the criteria 
are not met in the second run, a second kit from the new lot shall be opened and quality checked.  If the new kit does 
not meet specified performance criteria, the Technical Manager and Supervisor should be notified in order to make 
arrangements for product replacement. 
 
This lot functions as expected.  


Analyst  Date  
 
 
Technical Review:      PASS      FAIL     
 
Technical 
Reviewer:  Date  
 





		Lot: 

		Expiration Date: 

		Date Received: 

		Number Received: 

		Analyst: 

		Lot Lysis Buffer: 

		ExpirationLysis Buffer: 

		Lot PrepFiler Express Cartridges: 

		ExpirationPrepFiler Express Cartridges: 

		Date: 

		Date_2: 

		Check Box1: Off

		Check Box2: Off






OKLAHOMA STATE BUREAU OF INVESTIGATION

CHEMICAL RECEIPT/FUNCTION VERIFICATION WORKSHEET



QUANTIFILER/QUANTIFILER-Y



		Lot#

		

		Expiration Date

		







		Date Received

		



		Number Received

		



		Analyst

		





    

Shipping or packaging problems observed:

		Reagent

		Lot #

		Expiration



		Primer Mix

		

		



		Reaction Mix

		

		



		Human/Male DNA Standard

		

		







Attach: 

Product Insert including the lot number, date received, and initials.



Storage

Kit components should be stored according to the directions on the original containers.  



Function Verification:

Quantitate the Standards A-H of the new kit and two (2) different DNA samples from known NIST traceable human/male sources or NIST SRM samples according to the appropriate SOP.  The R2 value (≥0.98) and IPC (CT between 20 and 30) are acceptable, the quantitation values for the two samples shall be used to amplify and profile to determine whether the quantitation estimate was suitable for appropriately determining the input amount of DNA required for the amplification.  The known samples must yield the correct allele calls with an average peak height of ≥ 1000 RFU.



Unsatisfactory Reagent Performance

If any of the aspects of the specified performance criteria are not met, the testing shall be repeated using all of the same components.  If the second run meets all criteria, the lot shall be accepted for casework.  If any of the criteria are not met in the second run, a second kit from the new lot shall be opened and quality checked.  If the new kit does not meet specified performance criteria, the Technical Manager and Supervisor should be notified in order to make arrangements for product replacement.



This lot functions as expected. 

		Analyst

		

		Date

		









Technical Review:     |_| PASS    |_|  FAIL    

		

Technical Reviewer:

		

		Date
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Date Received  


Number Received  


Analyst  


     
Shipping or packaging problems observed: 


Reagent Lot # Expiration 


Primer Mix 
  


Reaction Mix 
  


Human/Male DNA Standard 
  


 
Attach:  
Product Insert including the lot number, date received, and initials. 
 
Storage 
Kit components should be stored according to the directions on the original containers.   
 
Function Verification: 
Quantitate the Standards A-H of the new kit and two (2) different DNA samples from known NIST traceable 
human/male sources or NIST SRM samples according to the appropriate SOP.  The R2 value (≥0.98) and IPC (CT 
between 20 and 30) are acceptable, the quantitation values for the two samples shall be used to amplify and profile 
to determine whether the quantitation estimate was suitable for appropriately determining the input amount of DNA 
required for the amplification.  The known samples must yield the correct allele calls with an average peak height of 
≥ 1000 RFU. 
 
Unsatisfactory Reagent Performance 
If any of the aspects of the specified performance criteria are not met, the testing shall be repeated using all of the 
same components.  If the second run meets all criteria, the lot shall be accepted for casework.  If any of the criteria 
are not met in the second run, a second kit from the new lot shall be opened and quality checked.  If the new kit does 
not meet specified performance criteria, the Technical Manager and Supervisor should be notified in order to make 
arrangements for product replacement. 
 
This lot functions as expected.  


Analyst  Date  
 
 
Technical Review:      PASS      FAIL     
 
Technical 
Reviewer:  Date  
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		Lot Primer Mix: 
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OKLAHOMA STATE BUREAU OF INVESTIGATION

CHEMICAL FORMULATION WORKSHEET



QUANTITATION STANDARDS



		Lot# 

		

		Expiration Date

		







		Components

		Quantity

		Actual Quantity

		Supplier

		Lot #

		Expiration



		DNA Standard Stock 

		10L

		

		Applied Biosystems

		

		



		TE-4

		999L

		

		Made in house

		

		



		Glycogen

		1L

		

		

		

		



		TE-4/Glycogen Mixture

		150L

		

		Made in house

		

		



		Quantifiler kit

		N/A

		N/A

		Applied Biosystems

		

		







Preparation

Prepare, as needed, TE-4 / Glycogen mixture  with 1 L of glycogen to 999 L of TE-4.  Prepare standards as listed in the table below:

	DNA Standard		Concentration		Example (Minimum Volumes)		

	Standard A	50ng/uL	10L of 200 ng/L stock + 30 L TE-4/glycogen buffer

	Standard B	16.7ng/uL	10L of Standard A + 20L TE-4/glycogen buffer

	Standard C	5.56ng/uL	10L of Standard B + 20L TE-4/glycogen buffer

	Standard D	1.85ng/uL	10L of Standard C + 20L TE-4/glycogen buffer

	Standard E	0.62ng/uL	10L of Standard D + 20L TE-4/glycogen buffer

	Standard F	0.21ng/uL	10L of Standard E + 20L TE-4/glycogen buffer

	Standard G	0.068ng/uL	10L of Standard F + 20L TE-4/glycogen buffer

	Standard H	0.023ng/uL	10L of Standard G + 20L TE-4/glycogen buffer

Any total volume may be prepared as long as each volume is multiplied by the same factor for all standards A-H.



		Preparer

		

		Date

		







Function Verification



Successful Quantifiler run with controls and standards performing correctly.



Storage



Store Refrigerated  



Expiration

These standards have an expiration date of 2 weeks if prepared with glycogen and stored at 2°C to 8°C.  If the standards are prepared without glycogen, the expiration is the same day the standards were prepared. 



[bookmark: Check1][bookmark: Check2]This lot     |_| DOES    |_|  DOES NOT    function as expected.
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Components Quantity Actual Quantity Supplier Lot # Expiration 


DNA Standard 
Stock  10L  Applied Biosystems   


TE-4 999L  Made in house   


Glycogen 1L     


TE-4/Glycogen 
Mixture 150L  Made in house   


Quantifiler kit N/A N/A Applied Biosystems   


 
Preparation 


Prepare,	as	needed,	TE-4 / Glycogen mixture	 with 1 L of glycogen to 999 L of TE-4.  Prepare standards as listed in 
the table below: 


 DNA Standard  Concentration  Example (Minimum Volumes)   
 Standard A 50ng/uL 10L of 200 ng/L stock + 30 L TE-4/glycogen buffer 
 Standard B 16.7ng/uL 10L of Standard A + 20L TE-4/glycogen buffer 
 Standard C 5.56ng/uL 10L of Standard B + 20L TE-4/glycogen buffer 
 Standard D 1.85ng/uL 10L of Standard C + 20L TE-4/glycogen buffer 
 Standard E 0.62ng/uL 10L of Standard D + 20L TE-4/glycogen buffer 
 Standard F 0.21ng/uL 10L of Standard E + 20L TE-4/glycogen buffer 
 Standard G 0.068ng/uL 10L of Standard F + 20L TE-4/glycogen buffer 
 Standard H 0.023ng/uL 10L of Standard G + 20L TE-4/glycogen buffer 
Any total volume may be prepared as long as each volume is multiplied by the same factor for all standards A-H. 
 


Preparer  Date  
 
Function Verification 
 
Successful Quantifiler run with controls and standards performing correctly. 
 
Storage 
 
Store Refrigerated   
 
Expiration 
These standards have an expiration date of 2 weeks if prepared with glycogen and stored at 2°C to 8°C.  If the 
standards are prepared without glycogen, the expiration is the same day the standards were prepared.  
 
This lot      DOES      DOES NOT    function as expected. 
  


Analyst  Date  
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