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BIOLOGY/DNA DETAIL
QUALITY MANUAL

1.0 Title: Scope

Scope

This manual outlines, in conjunction with the Las Vegas Metropolitan Police Department (LVMPD)
Forensic Laboratory Quality Manual, the quality assurance measures that comprise the quality program of
the Biology/DNA Detail to ensure the quality and integrity of the data generated by the laboratory. Policies
and procedures are in accordance with FBI Quality Assurance Standards for Forensic DNA Testing
Laboratories and DNA Databasing Laboratories (revision July 1, 2025), the ANAB ISO/IEC 17025:2017
General requirements for the competence of testing and calibration laboratories, and the ANAB AR 3125
accreditation requirements. This manual helps to serve the primary purpose of maintaining records to
demonstrate compliance with accreditation, facilitate internal review, and ensure quality control of the
regularly conducted business activities in the Biology/DNA Detail.

In accordance with the LVMPD Department Manual, the following construction and terminology will be
followed:

o “Shall”, “must”, and “will” are mandatory.

e “May” is permissive.

e “Should” is used where it is intended that while a procedure is not mandatory; when possible,
should be followed in the interest of the Detail
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BIOLOGY/DNA DETAIL
QUALITY MANUAL

2.0

Title: Management Requirements

21

2.2

23

Organization

The Biology/DNA Detail is a subsection of the Las Vegas Metropolitan Police Department’s
(LVMPD) Forensic Laboratory, which falls under the Department’s Criminalistics Bureau. The
mission of the Biology/DNA Detail is to provide DNA analysis of select biological materials
associated with official criminal investigations. The Detail also supports the criminal justice
community by routinely processing known reference standards collected from convicted offenders
and felony arrestees for upload into the Combined DNA Index System (CODIS).

The Biology/DNA Detail strives to consistently provide accurate results and ensure that all
analytical findings are objectively interpreted and clearly communicated to their customers. The
quality objectives of the LVMPD Forensic Laboratory are maintained in the Quality Management
System (QMS).

Management System

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 audit document defines and interprets each standard, while an addendum Guidance
Document clarifies the criteria necessary for compliance. Additionally, the document is structured
such that criteria, which overlap between the FBI issued standards and the corresponding ANAB
accreditation elements, share a consistent interpretative view.

As a DNA lab that performs both forensic DNA casework and DNA databasing, separate audit
documents are used during assessment of QAS compliance — the Quality Assurance Standards for
Forensic DNA Testing Laboratories and the Quality Assurance Standards for DNA Databasing
Laboratories. Each audit document must be completed and submitted to the laboratory at the
conclusion of the audit process.

Personnel
Laboratory technical personnel will have the education, training, and experience commensurate
with their authorized responsibilities. The LVMPD Office of Human Resources maintains written
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job descriptions related to each class specification of the Forensic Laboratory to include
degree/educational requirements, duties, and skills. These specifications also include the
responsibilities and authorities as they relate to all personnel who manage, perform, or verify work
affecting the validity of DNA analysis.

The Biology/DNA currently has the capacity for the following positions:
Forensic Laboratory Manager

DNA Technical Leader

CODIS Administrator/Alternate CODIS Administrator(s)
Forensic Laboratory Supervisor

Forensic Scientist IlI

Forensic Scientist Il

Forensic Scientist | (entry level)

Forensic Laboratory Technologist

Forensic Laboratory Aide

Law Enforcement Support Technician (LEST)

Forensic Laboratory Assistant

Each member of the Biology/DNA Detail is accountable to a single immediate supervisor with both
the Forensic Laboratory Manager and DNA Technical Leader reporting directly to the Forensic
Laboratory Director. Additional information related to the organization and management of the
Forensic Laboratory can be found in the LVMPD Forensic Laboratory Quality Manual. The
LVMPD and the Forensic Laboratory organization charts can be found in the QMS.

The Biology/DNA Detail will maintain records on the relevant qualifications, training, skills, and
experience of all technical personnel in the QMS.

DNA Technical Leader Requirements

The DNA Technical Leader will be a full-time employee of the Las Vegas Metropolitan Police
Department who possesses a master’s degree in a biology-, chemistry-, or forensic science-related
area. The Technical Leader must have successfully completed at least 9 credit hours of
coursework in biology- or chemistry-related areas that provide an understanding of the foundation
of DNA analysis and coursework in statistics or population genetics. The required coursework
must include at least one graduate level course. Compliance with this requirement will be
documented via a transcript from the institution issuing credit.

If applicable, proof of prior review and acceptance of DNA Technical Leader minimum educational
requirements will be documented through prior external audit documentation. This documentation
will be retained in QMS.

The DNA Technical Leader must possess a minimum of three years of human DNA experience as
a qualified analyst on forensic samples and, if not already or previously qualified, must be qualified
in each technology utilized by the Biology/DNA Detail within one year of appointment. In addition,

the DNA Technical Leader must successfully complete the current FBI-sponsored auditor training

course within one year of appointment if not already completed.

The DNA Technical Leader will oversee the technical operations of the laboratory, and maintains
the authority to initiate, suspend, and resume DNA analytical operations for the Biology/DNA Detail
as a whole or for individuals within the Detail, and, when applicable, a Rapid DNA partner agency.
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2.3.2

The DNA Technical Leader will be accessible on-site or via telephonic or electronic consultation.
In addition, they will be responsible for the following day-to-day operations of the laboratory:
¢ Evaluate and approve all validations and new or modified methods utilized by the Detail
e Review, verify, and approve the education and experience for newly hired analysts and
technical reviewers
¢ Review the training records for newly qualified analysts and technical reviewers and
approve their qualifications prior to authorizing them to perform independent casework or
database analyses
o Approve the technical specifications of outsourcing agreements
e Review internal and external audit documents and approve resultant corrective actions,
when applicable
o Complete a review of the procedures utilized by the Detail at least once per calendar year
e Review and approve the Biology/DNA training, quality assurance, and proficiency testing
programs
¢ Review potential conflicts of interest when contract employees are employed by multiple
NDIS-participating laboratory and/or vendor laboratories

Within one year of appointment, the DNA Technical Leader will perform the documented review of
the validation studies and analytical procedures utilized by the laboratory and training records of
currently qualified analysts and technical reviewers who have not yet been memorialized by an
external audit.

Additional Educational Requirements

The CODIS Administrator, Forensic Scientists, Forensic Laboratory Technologists, and Technical
Reviewers will be employees of the LVMPD who possess a Bachelor’'s degree, or advanced
degree in a biology-, chemistry-, or forensic science-related area and shall have successfully
completed at least nine (9) credit hours of coursework in biology- or chemistry-related areas that
provide an understanding of the foundation of DNA analysis. Additionally, analysts
hired/appointed/promoted on or after July 1, 2020 must have successfully completed coursework
covering statistics or population genetics.

If prior minimum, educational, experience, or training requirements were accepted by the DNA
Technical Leader, this shall be documented through prior external audit documentation and shall
be retained by the laboratory.

2.3.2.1 CODIS Administrator Requirements

The CODIS Administrator will be a current or previously qualified analyst who possesses
documented mixture interpretation training. If not already completed, they will successfully
complete the current FBI-sponsored CODIS software training course within six months of
appointment and the current FBI-sponsored DNA auditor training course within one year of
appointment.

In the event an issue with data is identified, the CODIS Administrator is authorized to terminate
participation in CODIS until the reliability and security of the computer data can be assured. This
termination may be applied to an individual analyst, the Detail as a whole, or when applicable, a
Rapid DNA partner agency. In addition, they will be responsible for the following duties as they
pertain to the Biology/DNA Detail:

e Administer the laboratory’s local CODIS network

¢ Schedule and document the CODIS computer training of casework and database analysts
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2.3.2.2

2.3.2.3

233

2.3.31

e Ensure that the security and quality of the data stored in CODIS is in accordance with state
and/or federal law and NDIS operational procedures
¢ Ensure that matches are dispositioned in accordance with NDIS operational procedures

The Biology/DNA Detail will refrain from uploading new DNA profiles to NDIS in the event the
CODIS Administrator position is vacated.

Forensic Scientist and Forensic Laboratory Technologist Requirements
Forensic Scientists and Forensic Laboratory Technologists are qualified as analysts within the
Biology/DNA Detail. Prior to being released to independent casework or databasing, each Forensic
Scientist or Forensic Laboratory Technologist will possess the following:
e Casework: Forensic human DNA laboratory experience commensurate with their
authorized responsibilities.

¢ Databasing: Human DNA laboratory experience in a forensic or database DNA laboratory
commensurate with their authorized responsibilities. with at least three months in a forensic
or DNA databasing laboratory.

All analysts are required to successfully complete the Biology/DNA Detail training program prior to
being released to independent casework or databasing.

Technical Reviewer Requirements

Individuals whose sole function is to perform the technical review of casework or databasing
samples will be a currently or previously qualified analyst who is an employee or contract
employee of the laboratory. The technical reviewer must successfully complete documented
training in the documentation and materials being technically reviewed.

Contingency Plans

DNA Technical Leader Contingency Plan
In the event the DNA Technical Leader position becomes vacant, there are individuals at the
LVMPD who are qualified to serve in an Acting DNA Technical Lead capacity based on the
qualifications outlined in the FBI's Quality Assurance Standards for Forensic DNA Testing
Laboratories. Qualified individuals may serve as the Acting DNA Technical Leader until the
LVMPD fills the position. Qualified personnel are as follows:

Julie Marschner, CODIS Administrator

Crystal May, Forensic Scientist IlI

Marjorie Davidovic, Forensic Scientist Il

Allison Rubino, Forensic Scientist ||

Leah Groveman, Forensic Scientist Il

In the event the DNA Technical Leader position becomes vacant and there are no qualified
individuals willing or able to serve in the Acting DNA Technical Lead capacity, or the Forensic
Laboratory does not have any qualified individuals on staff, the LVMPD has reached an agreement
with the Washoe County Sheriff's Office Forensic Science Division in Reno, Nevada, to have their
DNA Technical Leader or Acting DNA Technical Leader serve as the LVMPD’s Acting DNA
Technical Leader until the LVMPD can fill the position.
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2.3.3.3

24

241

Qualified DNA Analyst Contingency Plan

In the event the number of full-time qualified DNA analysts falls below two, the Biology/DNA Detail
will complete the competitive bid process to identify a qualified external vendor based on the
required technical specifications should a vendor contract not already be in place. Once a contract
is in place, all priority casework (rushes and court dates) and/or database samples will be
outsourced until the number of internally qualified analysts exceeds two. The vendor will be
responsible for all testimony regarding the testing processes and the reported results. The
Biology/DNA Detail may be required to testify to the administrative aspects of the outsourcing
process and chain of custody.

The Biology/DNA Detail will conduct required ownership reviews of vendor laboratory data in order
to take ownership and identify CODIS-eligible casework and database profiles. These profiles will
not be uploaded to the database until official authorization is received from the FBI and CODIS
access has been reauthorized following an increase in staff to two or more qualified analysts.

Contingency Plan Notification

The LVMPD will notify the FBI’'s NDIS Custodian of a vacancy to the DNA Technical Leader
position with no internal options for a backfill and/or if the laboratory falls below the required two
full-time qualified DNA analysts within 5 days of the vacancy occurring. The FBI's NDIS Custodian
will be provided with the Biology/DNA Detail’s contingency plan within 14 days of the vacancy.
Appendix B of the FBI Quality Assurance Standards for Forensic DNA Testing Laboratories or
DNA Databasing Laboratories will be completed to further document these notifications.

Work already in progress may be completed during these 14 days, as personnel permits.
However, new casework and database processing may not be initiated until the contingency
plan(s) are approved by the FBI.

Training and Qualification Records

Technical personnel are defined as an employee or contract employee who performs, or
technically reviews, analytical procedures on forensic casework samples or database samples or
supports testing via making reagents, maintaining instrumentation, etc. This may include the DNA
Technical Leader, Forensic Laboratory Manager, Forensic Laboratory Supervisor, CODIS
Administrator, Forensic Scientists, Forensic Laboratory Technologists, Forensic Lab Aide, and/or
Forensic Laboratory Assistants.

The Biology/DNA Detail utilizes the date of hire for determining the applicable QAS version for
education, experience, and training requirements.

Formal Training of Technical Personnel
With the exception of the Forensic Lab Aide and Forensic Laboratory Assistants, training of
technical personnel will be accomplished by following the Laboratory’s “Biology/DNA Training
Manual”, which outlines the knowledge and skills necessary to achieve the minimum standards of
competence and good laboratory practice associated with the analysis of forensic, database
known, and/or casework reference standards. The training program will include the following
elements:
e Address all DNA analytical, interpretation, and statistical procedures used by the laboratory
e Practical exercises encompassing the examination of a range of samples routinely
encountered in casework and databasing

e Teach and assess the technical skills and knowledge necessary to perform DNA analysis
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2413

2414

24.2

e Provide understanding of the content that will be assessed during technical review and/or
the skills and knowledge necessary to conduct a technical review
Assessment of oral communication skills and mock court exercises

e Successful completion of competency testing

Individuals may be trained using portions of the training manual, as applicable. An example may
include instances in which a Forensic Scientist is trained as an interpreting analyst who is
responsible for the data analysis, interpretation, and report writing of DNA data that underwent lab
processing and was generated by a different individual. The interpreting analyst training may
include only those portions of the Biology/DNA Training Manual which are applicable to their
assigned duties.

Training Modifications

Copies of prior training records may be reviewed by the DNA Technical Leader in order to modify
the training program associated with experienced personnel which are hired from other
laboratories. Modifications to the LVMPD training program will be documented in a training
modification memo retained in the QMS.

Formal Training Program Competency Testing

All individuals must successfully complete competency testing covering the routine DNA methods,
interpretation, and/or statistical procedures associated with their area of assignment prior to being
authorized to enter supervised casework/databasing. Competency testing for new technical
personnel will include a practical, written, and/or oral component. Refer to the Forensic Laboratory
Quality Manual for additional information related to competency testing.

Training Documentation

Documentation generated during the training period will be maintained in the QMS and LIMS.
Personnel are responsible for maintaining their own training records for the duration of their tenure
with the Department. Training records will be maintained for a minimum of 5 years following the
separation of an employee from the Department.

Authorization for Casework and/or Databasing

The successful completion of the training program will be authorized by the DNA Technical Leader
prior to performing supervised and independent casework or databasing. Authorization to perform
specifically assigned job responsibilities and the date(s) authorized will be maintained in the QMS.
Upon completion of supervised casework/databasing, the trainee will be authorized to begin
independent casework and/or database processing.

Refer to the “Biology/DNA Training Manual” for additional information regarding the specific
training requirements and evaluation criteria.

Training and Qualification in New Methods
Training will include the technical skills and knowledge required to perform the additional method.

Prior to utilizing the new method in casework or databasing, all technical personnel will
successfully complete a practical competency test to the extent of their participation. At minimum,
the competency testing will include a practical component which demonstrates the individual's
ability to successfully execute the method (or technical review of the data and/or documentation
generated from the method).
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2.4.51

Training and Qualification in New Technologies, Typing Test Kits, Platforms, or
Interpretation Software

Training will include the technical skills and knowledge required to interpret data, reach
conclusions, and generate reports, as applicable.

Prior to being authorized to use the new technology, typing test kit, platform, or interpretation
software in casework or databasing, all technical personnel will successfully complete a practical
competency test to the extent of their participation. At minimum, the competency testing will
include a practical component which demonstrates the individual’'s ability to successfully generate,
interpret data, reach conclusions, generate reports, and/or perform the technical review of the data
and/or documentation, as applicable.

Training of Technical Review Personnel

When not already qualified in the method, technology, typing test kit, platform, or interpretation
software, technical reviewers will receive documented training on the case notes, data analysis,
interpretation, and reporting criteria associated with each element they will be reviewing.

Prior to being authorized to perform the technical review of casework or databasing, the reviewer
will successfully complete a competency test to demonstrate their ability to render a reliable
technical review. When applicable, contract technical reviewers will have this competency testing
administered by the LVMPD.

Training in the Reinterpretation of Legacy Data
Only technical personnel who were previously qualified in the interpretation of a legacy typing test
kit will be permitted to perform the reinterpretation of legacy data, when warranted.

The LVMPD will re-establish the technical skills and knowledge of technical personnel and
technical reviewers who will reinterpret or review legacy data on a biennial basis. Applicable
technical personnel will review the relevant validations of the typing test kit, platform, and
interpretation software necessary to refresh their knowledge. Following these review(s) qualified
individuals will be authorized by the DNA Technical Leader to perform the reinterpretation of
legacy data on an as-needed basis, not to exceed two years. This authorization will be maintained
in the QMS.

When it becomes necessary to perform the re-evaluation of legacy data originally generated and
interpreted by the LVMPD, the standard operating procedures adopted at the time the original
interpretation of the data took place will be reviewed. The dates of the relevant standard operating
procedures will be recorded in the reinterpretation of legacy data log on the Y:drive to document
the completion of this additional review.

Performing Comparisons to Legacy Data without Designation of Loci Suitable for
Comparison/Statistics

The case-specific circumstances will be evaluated when a new reference standard is received for
comparison to legacy data which did not include the designation of loci eligible for interpretation
and statistics.

For outsourced data, an attempt will be made to contact the original vendor laboratory to request
the supplemental comparison of the reference standard and the issuance of a new supplemental
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report, when possible. This request does not require compliance with Standard 17 of the FBI
Quality Assurance Standards for DNA Testing Laboratories due to not meeting the definition of
ownership.

A re-interpretation of the legacy data may be performed utilizing the fundamental principles of STR
analysis which are not directly influenced by the nature of the amplification kit utilized. The
following general guidelines will be employed:

Indication of original single source interpretation
¢ If the original vendor report utilized language to indicate that the sample was interpreted as
a single source DNA profile (e.g., an unknown male/female, etc.), the comparison report
language will specifically denote the use of this assumption during the new comparison:
“Assuming there is a single source contributor...”
¢ Only loci containing two alleles above analytical threshold will be utilized for interpretation
and statistics.

Mixture interpretation

¢ If the original vendor report states that the sample was interpreted as a mixture (e.g., at
least two contributors), the DNA profile will be evaluated to determine the most likely
number of contributors based on the report language and number of allele above analytical
threshold. The comparison report language will denote the use of an assumption during
the new comparison: “Assuming the presence of two contributors...”

e Only loci containing the unambiguous number of heterozygous alleles required given the
assumed number of contributors will be utilized for interpretation and statistics.
Note: Consideration will be given to whether there is a reasonably assumed contributor
present when determining the number of required unambiguous alleles.

For mixtures without the use of a reasonably assumed contributor:
Number of Required #of Alleles per Locus for
Contributors Comparison/Statistics

Two-person 4 alleles
Three-person 6 alleles
Four-person 8 alleles

Training of Laboratory Support Personnel, Forensic Laboratory Aides, and Forensic
Laboratory Assistants

Laboratory support personnel, Forensic Laboratory Aides, and Forensic Laboratory Assistants will
receive documented training specific to their job functions (e.g., making reagents, maintaining
instrumentation, administrative research, etc.). The completion of this training will be documented
on a task list and maintained in the QMS.

Retraining of Personnel

Retraining of personnel may be necessary as a result of an extended absence from casework or
databasing duties, as part of a corrective action, or when determined necessary by the DNA
Technical Leader. When a discrepancy or deficiency is identified which necessitates the need for
additional training, individuals will be counseled and/or re-trained appropriately. The DNA
Technical Leader will evaluate and assess the extent of re-training and document the approval of a
detailed retraining plan. Any course of action taken will be documented in the QMS.
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When retraining is necessary, individuals will successfully complete a practical competency test
prior to returning to participation in casework or database analyses.

Professional Development and Continuing Education

The Biology/DNA Detail will ensure that technical qualifications are maintained through
participating in continuing education. Each calendar year, technical personnel will participate in at
least 8 hours of continuing education as a means to stay abreast of topics relevant to the field of
forensic DNA analysis. Participation may include attendance at seminars, courses, professional
meetings, or documented lectures or classes in relevant subject areas, to include those conducted
via multimedia or internet. These continuing education hours will be documented using the
External Training workflow in the QMS.

Certificates of attendance will be attached to the QMS workflow. When a certificate is not
available, an attendance list or travel documentation may be substituted in the workflow as
documentation of attendance.

With the exception of regional, national, or international conferences, the Biology/DNA Detail will
retain documentation of content through an agenda/syllabus, record of presentation content, or by
retaining the curriculum vitae of the presenter(s). This documentation may be retained on the
H:drive or in the QMS.

The DNA Technical Leader will review all External Training workflows and document the approval
of DNA-specific continuing education hours.

Literature Review

Scientific literature relevant to DNA testing will be routed and reviewed by all technical personnel
on an annual basis. The completion of the literature review will be documented in the QMS using
the DNA Literature Review workflow or via a signature acknowledgment form maintained in the
QMS. The review of scientific literature as it relates to newly validated instruments, software, and
technologies will additionally satisfy this requirement.

The Biology/DNA Detail maintains electronic access to published literature via the Forensic
Science Library Services of the Washington State Patrol and the California Department of Justice.
Additionally, hard copy publications of literature applicable to DNA analysis is available in the
Biology/DNA Detail and the Forensic Laboratory Library.

Proficiency Testing of Qualified Technical Personnel

IMPORTANT! All qualified technical personnel (to include individuals whose sole responsibility is
technical review) are required to undergo semi-annual external proficiency testing in casework
and/or databasing. Where an external proficiency test is not available or appropriate for a
technology, performance will be monitored in accordance with the Biology/DNA Detail’s
accreditation requirements.

Semi-annual is used to describe an event that takes place two times during one calendar year,
with the first event taking place in the first six months of that year and the second event taking
place in the second six months of that year. The interval between the two events will be at least
four months and not more than eight months
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Proficiency Test Subscriptions

The LVMPD Biology/DNA Detail currently subscribes to external proficiency tests and will use an
external provider that is in compliance with the current proficiency testing manufacturing guidelines
established by ANAB ISO/IEC 17025 and/or ISO Guide 43. The external proficiency test must be
from an ANAB approved proficiency test provider. The external proficiency testing will be an open
proficiency testing program and will be submitted to the proficiency testing provider in order to be
included in the provider’s published external summary report.

Entering the Proficiency Cycle
All newly qualified individuals will undergo semi-annual proficiency testing within eight months of
the date of their authorization.

When becoming newly qualified in additional methods, methodologies, technologies and/or typing
test kits, qualified individuals must comply with each applicable element of the LVMPD proficiency
test program outlined below within the next full calendar year.

Proficiency Test Requirements

Personnel will be proficiency tested in at least one method in each methodology (e.g., extraction,
quantitation, amplification, typing) at least once per year to the full extent in which database and/or
casework processing is performed. In addition, each technology (autosomal and Y-STR) or test
kits for typing CODIS core loci shall be attempted for each kit at least once per year. Individuals
qualified in multiple methods for a single methodology (e.g., robotic, and manual extractions), an
attempt should be made to utilize different methods during the proficiency test cycles.

A team approach may be utilized in which one individual is assigned to complete the laboratory
processing and a second individual is assigned to complete the analysis, interpretation, and
reporting of the resultant data.

Individuals whose sole responsibility is technical review will be proficiency tested in the
technical review of each technology and typing test kit they are qualified to review at least once per
calendar year. The proficiency testing will include the technical review of data at the CODIS core
loci for each technology at least once per calendar year. If the technical reviewer is a contract
employee conducting technical reviews for the LVMPD, the proficiency test program will be
administered by the LVMPD or, with documented approval from the DNA Technical Leader,
another NDIS-participating laboratory.

There are no proficiency test requirements for individuals who function solely as Technical Leaders
or CODIS Administrators.

Authorized personnel will perform the following functions on proficiency tests at least one per
calendar year, as applicable:

Job Classification Casework Section Database Section
DNA Technical Leader | e Technical review (to include second read and case file) ¢ Technical Review
Manager e STRand Y-STR
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Job Classification

Casework Section

Database Section

Supervisor o Traditional serology (PT, APO and/or ALS, microscopic ¢ Robotic extraction
sperm search, as applicable)? e Manual quantitation
e Manual and/or robotic extraction ¢ Manual amplification
e Manual quantitation e Manual CE set-up
¢ Manual amplification e GeneMapper ID-X analysis
e Manual CE set-up e Creation of CODIS .CMF**
¢ GeneMapper ID-X analysis
o STRmix interpretation
e COSTaR**
Forensic Scientist ¢ Traditional serology (PT, APO and/or ALS, microscopic e Manual direct amplification”
sperm search, as applicable)” ¢ Robotic direct amplification**
¢ Manual and/or robotic extraction ¢ Robotic extraction
e Manual quantitation e Manual quantitation
¢ Manual amplification e Manual amplification
e Manual CE set-up e Manual CE set-up
e GeneMapper ID-X analysis e GeneMapper ID-X analysis
¢ STRmix interpretation e Creation of CODIS .CMF**
e COSTaR**
Forensic Laboratory ¢ Traditional serology (PT, APO and/or ALS, microscopic e Manual direct amplification
Technologist sperm search, as applicable) ¢ Robotic extraction
¢ Robotic extraction e Manual quantitation
e Manual and robotic quantitation ¢ Manual amplification
¢ Manual and robotic amplification e Manual CE set-up
e Manual CE set-up

#The selection of traditional serology methods should be relevant to the proficiency case scenario. Use of tests
must be appropriate given sample type and requirements outlined in Chapter 2 of the Biology/DNA Procedures
Manual. It is not necessary to use all serological methods during a proficiency test.

Andividuals who are cross-trained in both casework and databasing are not required to be proficiency tested in
manual direct amplification or robotic direct amplification.

**Robotic direct amplification of databasing samples will be proficiency tested at least once per year using an
observation-based test. The evaluator will complete an evaluation form to assess rating factors using a pass/fail
criterion. Additional laboratory work will not be evaluated as part of the observation-based proficiency.

**Proficiency test data will be evaluated for CODIS-eligibility using the case scenario and/or data quality. CODIS-
related documentation will be generated and technically reviewed as with routine casework/databasing to include
the use of applicable report statements for casework and the export of CMF files for databasing.

IMPORTANT! DNA profiles generated from proficiency tests will not be entered into CODIS. The “CODIS — Data
Entry” portion of the casework processing checklist and COSTaR documentation will be marked as proficiency only.

Individuals may be additionally authorized beyond the key equipment and technology outlined for
the job classification above. In those instances, they will be proficiency tested at least once per
year in those additional functions.

Due to proficiency test requirements to perform Y-STR analysis at least once per year, it is not
necessary to adhere to the casework procedures associated with selection of autosomal vs. Y-
STR analysis. When assigned, Y-STR amplification will be performed on all samples containing
male DNA.
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2.6.3

2.6.3.1

For all casework proficiency tests, the “Y-screening (male DNA)” in Part I: Screening Tests in
the CTS portal will be utilized to report whether male DNA was detected during quantitation. The
associated “Test(s) Performed” will be reported as “Trio”.

Please indicate the Test(s) Performed on the correspending line for each type of screening.
Item 3: Positive Hegative Inconclusive Not Tested Testis) Performed

Blood .
Semen . AP

Saliva C

Hurman Origin )
T-Screening (male DNA) TRIC

Other: L

Inconclusive Results

All results reported as inconclusive or uninterpretable must be consistent with written laboratory
guidelines. The basis for inconclusive results in proficiency tests must be documented in the case
file and reviewed by the Technical Leader to ensure compliance with the LVMPD’s interpretation
guidelines.

In the event a locus is omitted from STRmix interpretation in accordance with the “Dealing with
Uncharacterized Variants, Allelic and Chromosomal Abnormalities, Allele Resolution, and
Technical Issues in STRmix” in the Biology/DNA Procedures Manual, allele calls for the omitted
locus will be reported to the proficiency test provider. A note will be placed in the comments
section of the CTS portal which notes that data was generated at these loci, however they were
omitted from STRmix interpretation due to <insert reason>.

Upload to CTS Proficiency Test Portal

Proficiency tests are uploaded to the CTS portal. When STRmix is utilized for interpretation, all
alleles considered in genotypes during deconvolution will be included in the portal. This includes
peaks falling into stutter positions which were considered as possibly allelic in at least one
genotype, regardless of the weighting.

Data may be uploaded directly into the CTS portal by importing an ALLELEigator .txt file containing
all evidence and reference samples. Instructions for how to conduct this direct upload can be found
at: Y A\DNA\OTHER\Instructions for Uploading DNA Data Directly into CTS Portal.pdf

IMPORTANT! A verification must be performed when utilizing a direct upload of evidence samples
from GeneMapper ID-X which have been interpreted in STRmix. The component interpretation of
the STRmix Summary Report should be utilized to identify all alleles considered in genotypes
during deconvolution (to include peaks in stutter positions and Q-alleles). For samples which
contain male DNA, allele(s) present at the DYS391 locus will be reported, despite not being
contained in the STRmix output. It is not necessary to include the Q and S quality sensors for
Investigator 24plex QS data.

The CTS portal provides the option of “Investigator 24plex” and “PowerPlex” as amplification kits.

It is necessary to further manually delineate the “QS”, “Y23” and/or “Fusion 6C” for the test kits
used when entering proficiency test data into the portal.

Required Comments Section of CTS Proficiency Test Portal
Due to the use of the probabilistic genotyping software, STRmix, the following note will be included
in the comments section of the CTS portal for each casework proficiency test, as applicable:

Uncontrolled Copy if not located in QUS Page 19 of 165



Biology/DNA Quality Manual Approval Date: 05/22/2026

Document Number: 36719 Approved By: Jessica Lehrner, Kellie Gauthier,
Cassandra Robertson, Heather Gouldthorpe

Revision Number: 28 Date Published: 05/22/2026

2.64

2.6.5

2.6.5.1

“The probabilistic genotyping software, STRmix, was used for DNA interpretation. All potential
alleles considered during deconvolution have been reported.”

In the event a null allele, tri-allele, or another confirmed anomaly is encountered during a
proficiency test that requires omission of a locus during STRmix deconvolution, the data
associated with the omitted loci will be manually added to the CTS portal. The following
additional information will be added to the above required comment in the CTS portal to notate this
omission and reporting strategy:
“In addition, the <tri-allelic data> associated with <XXX> locus in ltem <XXX> was reported,
despite the locus being omitted from the STRmix interpretation.”

Technical Review of Proficiency Tests

Technical review will be performed by an individual that is, or has been, qualified in the
methodology being reviewed. 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.

Evaluation of Proficiency Test Results

For purposes of tracking compliance with the proficiency testing requirements, the Biology/DNA
Detail will use the date the proficiency test is due to the Quality Unit for tracking all proficiency
tests. This date will be documented in the Proficiency Test workflow in the QMS.

The LVMPD maintains records for all proficiency testing conducted. These records include the
following elements:
o The test set identifier
Identity of the technical personnel assigned to the test
Date of analysis and completion
Copies of all data and notes supporting the conclusions
The proficiency test results
Documentation of any discrepancies noted
Details of any corrective actions taken, if necessary

Upon receipt of the proficiency test results from the vendor, the following criteria will be evaluated
and documented in the Proficiency Test Workflow in the QMS:

o Whether all reported genotypes are correct or incorrect according to the consensus results
or are compliant with the Detail’s interpretation guidelines at the time the proficiency test
was completed

o Whether reported inclusions and exclusions are correct or incorrect

o Whether the proficiency test was graded as satisfactory or unsatisfactory
In the event of a discrepancy/error requiring corrective action, the corrective action # will be
documented and a copy of the corrective action report will be attached to the Proficiency
Test Workflow

Notification of Proficiency Test Results

At minimum, the proficiency test participant(s), the DNA Technical Leader, and CODIS
Administrator will be notified of the results of all proficiency tests. This notification will be
documented in DNA Proficiency Test Workflow in the QMS.
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2.6.6

2.7

Identified Discrepancies

All technical discrepancies, errors, administrative errors affecting genetic type results and
subsequent corrective actions must be documented on a Quality Assurance workflow. In addition,
the CODIS Administrator will be informed of all non-administrative test discrepancies that affect
typing results and/or conclusions at the time the discrepancies and/or lab errors are discovered.

The laboratory also will follow guidelines for reporting problems with the proficiency tests, requests
for test re-evaluations, and communication with the Proficiency Review Committee (PRC) of
ANAB. Refer to the Forensic Laboratory Quality Manual for additional information regarding
discrepancies identified during proficiency testing.

Lapse in Proficiency Testing

When extended leave or medical restrictions result in a qualified individual being unable to perform
Biology/DNA analysis for 12 weeks or more, and the leave or medical restrictions result in a lapse
in their previously assigned proficiency test cycle, the individual will complete a competency test
prior to resuming independent casework or databasing. Evaluation may be in the form of a
competency test prior to resuming casework and/or database analysis.

Re-qualifying competency tests may consist of internally created samples from previously-ordered
proficiency tests. Each set of samples must have the expected DNA results documented prior to
the administration of the test. When internally created samples are utilized for testing, a subset of
the samples must be analyzed prior to the administration of the test to verify the quality of the
samples and expected result. If using previously-ordered proficiency tests, the samples will be re-
packaged to remove all identifying information associated with the original test.

Testimony

Testimony of qualified technical personnel is reviewed annually by an individual competency tested
in the task(s) being testified to. Individuals may not perform the technical review of their own
testimony.

The technical review of testimony is documented using a “DNA Testimony Review” form in QMS.
This form ensures results, opinions, and interpretations rendered during testimony are accurate,
properly qualified, and supported by the technical record. Testimony is evaluated for conformance
with applicable policies and procedures during the initial testing and while communicating findings.
Testimony reviews may be conducted in-person, or via review of official transcripts and/or video
recordings.

The “DNA Testimony Review Form” includes the evaluation of multiple rating factors to determine
whether the testimony was acceptable, needs improvement, or was not applicable to the testimony
rendered (e.g., qualifications, description of analysis, scientific accuracy and validity, ability to
appropriately qualify and explain technical content, etc.) Discrepancies are identified when a
category is rated as needs improvement. The DNA Technical Leader will review the
circumstances associated with the rating when multiple qualified individuals complete the technical
review of the same testimony with one evaluation documenting the need for improvement, while
another finds the testimony acceptable. The final determination for the disposition of the rating
factor and the resolution will be documented.
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The Witness Critique Workflow in QMS is utilized to document the notification and review of DNA
Testimony Review forms. Discrepancies identified by the DNA Technical Leader or relevant
Supervisor will result in the individual being counseled and/or re-trained, as appropriate. The
course of action taken will be documented in the workflow.

A list of technical personnel who did not provide testimony during the calendar year will be
documented in QMS and the DNA Technical Leader’s annual quality system review.

Combined DNA Index System (CODIS)

The Biology/DNA Detail complies with all applicable requirements of the Quality Assurance
Standards for Forensic DNA Testing Laboratories and the Quality Assurance Standards for DNA
Databasing Laboratories to maintain access to CODIS. The LVMPD laboratory operates at the
LDIS level, while Washoe County Sheriff's Office operates the Nevada State SDIS laboratory. 1.

In accordance with NRS 178A, neither the LVMPD nor Forensic Laboratory will include the DNA
profile of a survivor obtained from the sexual assault forensic evidence kit of the survivor in any
database, including the State DNA Database, CODIS, or any other database that allows for the
storage and exchange of DNA records unless authorized to include the DNA profile in CODIS
pursuant to 34 U.S.C. § 12592(b). Except when necessary for purposes of satisfying discovery
obligations or when otherwise required by state or federal law, the LVMPD will not share any
biological evidence of a survivor secured in connection with the investigation or prosecution of the
alleged sexual assault of the survivor or disclose such evidence to any person or entity, including
any other law enforcement agency, except pursuant to:
e A court order; or
o Arequest from another law enforcement agency, if the law enforcement agency determines
that such action is necessary to identify or prosecute the person who committed the alleged
sexual assault of the survivor.

The LVMPD will not use any biological evidence obtained from the sexual assault forensic
evidence kit of a survivor or any biological evidence secured in connection with the investigation or
prosecution of the alleged sexual assault of the survivor for the purpose of:
1. Prosecuting the survivor for any crime,
2. As the basis to search for further evidence of any criminal offense that may have been
committed by the survivor, or
3. For any other purpose that is not directly related to the investigation or prosecution of the
alleged sexual assault of the survivor.

CODIS Users

Employees who have (1) completed annual NDIS training requirements, (2) are authorized by the
CODIS Administrator, and (3) have been cleared by the NDIS Custodian as an authorized user
may access the CODIS software remotely via a secure workstation.

Documentation
The DNA Laboratory will maintain all analytical documentation generated during the DNA analysis
procedure, as well as any related documents or laboratory records that are pertinent to the
analysis or interpretation of the results. This documentation will be retained in written, printed, or
electronic format to ensure the following:

o Demonstrate support for the scientific conclusions in the laboratory report.

e Permit qualified individuals to independently evaluate the work performed and interpret the
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data during the completion of a technical review or by outside scientific observers.

¢ Provide a foundation for the introduction of the work product into a court of law.

e Provide a traceable audit trail by which the laboratory and management can demonstrate
and verify the continued quality of the laboratory's work.

During note taking, quotes and ... may be used to indicate exactly what is written on an item. For
example, if an item is labeled “Collected from 2349 Segway Blvd., Henderson, NV 89052”, the

reference may be shortened to: “...2349 Segway Blvd...” Quotes are not required in reports when
the exact language from evidence is used but may be used when describing brand name clothing.

All analytical documentation will contain sufficient notes and information to clearly and accurately
detail the laboratory work performed. These notes will be made contemporaneously at the time
that the events occur to ensure they are recorded in the case record. The documentation may be
captured electronically on worksheets or be handwritten, dated, and initialed on hard copy
documentation. Examples regarding the necessity for additional documentation include, but are
not limited to:
e Issues with sample naming, including the alterations to the tube numbers (e.g.,
inadvertently not adding a “k” to the tube number for a reference standard)
¢ Information associated with sample misloads
¢ When sample normalizations performed prior to utilizing the Hamilton robot, including the
pipettes and lot number of diluent utilized.
o When samples manually added following the completion of a robot run, including the
pipettes utilized and the well numbers where located.
¢ Necessity for electronic changes to sample names or well locations on previously-created
worksheets.

Controlled versions of forms utilized in casework and instrument/equipment logbooks are available
in the QMS. Forms will be printed directly from the QMS on an as-needed basis to ensure that
only the currently valid revision is utilized. When new revisions of logbook forms are released, the
forms currently in use will be archived by the DNA Technical Leader or designee and replaced with
the new revision. The archived forms will be maintained in the QMS.

All dates must be clearly formatted as MMDDYY or with the use of slashes or hyphens to ensure
there is no ambiguity. All times captured should be consistently denoted on forms in either military
format or regular format.

Documentation Retention

The LVMPD Forensic Laboratory Quality Manual addresses mandatory retention periods for
specific documents to include proficiency test records, Corrective Action Reports, audit records,
qualification files (containing training records and continuing education documentation), analytical
results (in the form of case files/records), and court testimony monitoring (witness critiques). Case
files/records contain information related to sample receipts and processing records.

Refer to Sample Retention for policies regarding sample retention and consumption for casework
and database specimens.

Chapter 13 of the Biology/DNA Procedures Manual, “CODIS Policies and Procedures” outlines the
policy for maintaining hit reports. In circumstances involving LVMPD events, documentation
associated with the initial hit and subsequent laboratory processing for a hit confirmation may also
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be located in the associated case files/records or scanned into the case Object Repository of
LIMS. Document retention for case files can be found in the LVMPD Forensic Quality Manual.

Case File Documentation

Case documentation will be maintained according to the LVMPD Forensic Laboratory Quality
Manual. This procedure outlines the policy regarding case notes to support the conclusions drawn
in laboratory reports.

For cases worked in LIMS, the evidence screening notes will be maintained electronically.
Additional paperwork generated during case analysis will be scanned into the Object Repository.

Case documentation must include the start and end date of laboratory testing. The analysis start
date is defined as the date the unit record was assigned for testing in LIMS as documented in the
transfer evidence tab. The unit record will be assigned prior to receiving the evidence.
¢ Inthe event a unit record is inadvertently not assigned in LIMS prior to receiving the
evidence, a note will be made in the unit record comments to clarify that the start date on
the report corresponds with the date the evidence was received. This note must include
the date and initials of the individual entering the note.

Laboratory testing is defined as all laboratory wet work processing and interpretation. The end
date of testing corresponds with the date the analyst signs the Processing Checklist prior to
placing the case into review.
¢ In the event additional lab work or interpretation is performed as a result of the technical
and/or administrative review process, the analyst will add a second date to the processing
checklist to verify the second time the laboratory testing was completed. The date on the
final report will be modified to reflect this updated date.

Cases which are started prior to new adoptions of the Biology/DNA Procedures and/or Quality
Manuals may be completed utilizing the procedures in place at the time the case was started.
When significant changes occur, it may be necessary to notate on casework review forms that the
case processing associated with the case file was started and completed using the procedures in
place at the time the casework was initiated. The reviewer will appropriately notate if'when new
review criteria is not applicable to the former version of the manuals.

The use of the Case Note Form may be utilized to document additional information for a case as it
pertains to the workflow employed, troubleshooting that occurred, etc. This document is intended
to provide a means for clarifications or more in-depth explanations of issues which may affect a
case file. Case notes are reviewed and signed by the DNA Technical Leader.

Depending on the scope and complexity of the issue, it is permissible for case file documentation
to be noted by the analyst directly on an affected worksheet or page within the case file without
using the case note form. Where applicable, the DNA Technical Leader will document the
approval of these additional processing notes in the case file.

Database Sample Documentation

The Database Unit of the Biology/DNA Detail does not process casework knowns or reference
standards for use in comparisons with forensic evidence samples. A formal lab report is not issued
for database samples. Database samples are processed in batches via a unique sample identifier.
Hard copies of batch information and lab processing notes are maintained by the CODIS
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Administrator for each database batch. Data associated with each batch is maintained
electronically in accordance with the Electronic Data Management section. The analysis start date
is defined as the date the database samples are transferred for processing in LIMS, while the
analysis end date is defined as the date the samples are terminated in LIMS.

CODIS Hit documentation (Forensic, Arrestee, and Offender hits) and match confirmation
information and supporting documentation is maintained by the CODIS Administrator. If a hit is
associated with a previously worked event, scientific data associated with a match confirmation will
be filed in the original case file or scanned into the Object Repository of LIMS. Database match
confirmation requests received from outside agencies are stored in the Object Repository of LIMS.

Confidentiality and Privacy of Reports, Case Files, DNA Records, and Databases

In accordance with confidentiality and privacy provisions outlined in the Forensic Laboratory
Quality Manual and the LVMPD Department Manual concerning Criminal History Information, the
Biology/DNA Detail is required to maintain the confidentiality and privacy of reports, case files,
DNA records/analyses and databases. Qualifying information may be released except as
otherwise prohibited by applicable state or federal law.

The Forensic Laboratory stores case files in secure locations with limited personnel access. Raw
analysis files generated by the Biology/DNA Detail are restricted to the H:drive which is secured
and only accessible by other members of the Biology/DNA Detail and the Forensic Laboratory
Director. No other Detail/Unit in the Forensic Lab, the Criminalistics Bureau, or the Department
has access to this drive where genetic data is stored.

Database-related documentation is stored in a database packed, scanned into the LIMS Object
Repository, or in secured DNA/Forensic laboratory areas with limited access. CODIS software is
accessed remotely through each workstation in the Biology/DNA Detail by employees who have
completed annual NDIS training requirements and are authorized by the CODIS Administrator.

Database matches are relayed by the Biology/DNA Detail to authorized law enforcement personnel
in a report or e-mail format. The report is reviewed by another member of the Biology/DNA Detail
prior to dissemination and will contain biographical data. Providing this information to law
enforcement personnel actively involved in the pursuit of an investigation complies with applicable
state and federal laws.

The Biology/DNA Detail complies with provisions outlined in Nevada Revised Statutes §176.09129
— Storage and maintenance of biological specimen, DNA profile, DNA record and information;
release of information; confidentiality; penalty for unauthorized disclosure of information.

Additional information may be found in “CODIS Policies and Procedures” outlined in the
Biology/DNA Procedure Manual.

Electronic Data Management

Electronic data, input files, and output files/reports utilized with, or generated by, DNA instruments
are transferred to the H:drive as read only documents, which cannot be modified or deleted. Itis
not permissible to modify or delete electronic data or output files pertaining to casework or
database sample processing.
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2.9.5.1

2.9.5.2

2.9.6

After the analyst finishes creating and reviewing GeneMapper ID-X projects, the analyzed projects
are stored on the H:drive. All data pertaining to each case and/or DNA database sample will be
maintained on the H:drive in separate folders, each uniquely identified with the project name. A
hard disk back-up may also be created at any time for individual case files or for sets of data.

Instrument Run Folders

Electronic data contained on sequence detection and capillary electrophoresis instruments may be
accessed directly by members of the Biology/DNA Detail by utilizing the “Instrument Shortcuts”
folder on the H:drive. Data may be analyzed by copying the data from the instrument into the
appropriate folder on the H:drive. Data may also be manually transferred to and from the
instruments with the use of an LVMPD-approved thumb drive. It is not permissible to modify or
delete electronic data or output files pertaining to casework or database sample processing.

The analyst is responsible for ensuring that all necessary data files are placed in the appropriate
Run Folder for data evaluation.

Final Data Storage and Archival

Electronic Data

Data stored on the H:drive is backed up remotely through a server governed by the Information
Technologies Bureau. Incremental changes are backed-up daily, full back-ups are performed
weekly, and all data is archived on a monthly basis. These back-ups are retained for one year.

Instrument run folders are automatically copied to an Instrument Archive folder on the H:drive.
Data stored in this folder is write-protected and cannot be modified or deleted. Data contained in
this folder may be copied to a different location on the H:drive for data analysis by members of the
Biology/DNA Detail.

CODIS

Data stored on the CODIS server is automatically encrypted and backed up to tape on a weekly
basis. In addition, the tapes are manually rotated once a month by the LVMPD Information
Technologies Bureau with the assistance of the CODIS Administrator or Alternate. The rotated
tapes are stored in the fire-proof safe in the DNA Annex IT room. Intermittent tests will be
performed on the tapes in order to verify that the back-ups are working appropriately.

Managing STRmix Data Files

STRmix results folders are written to the “(STRmix Results)” on the H:drive. The files produced by
STRmix are discoverable. All STRmix run data included in the case file will be maintained in a
manner to ensure it can be easily located when needed.

A folder named “STRmix Run Files” on the H:drive contains subfolders for all casework analysts.
Within each analyst’s subfolder are additional folders to denote the year associated with each Lab
Case number (e.g., 2018 folder contains all Lab Case numbers beginning with 18-XXXXX
processed by that analyst).

Upon completion of the STRmix interpretation and/or likelihood ratio calculation:
o The Results folder in its entirety will be copied to the analyst’s personal folder at this
location.
o The analyst will create a parent folder with the appropriate Lab Case number designation
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and then individual subfolders for each item analyzed. If only a single item has been run
for a case, it is not necessary to create a parent folder for that item number.

¢ When additional STRmix DBSearches have been performed during supplemental
casework, it is permissible to save each of these database search results in a single
Supplemental parent folder rather than the individual subfolders for each item analyzed.

All case-specific reports and run settings will be retained electronically, in their entirety, at this
location. Shortcuts may be created which point to this location on the network, however the results
files will not be copied or moved to other locations.

2.9.6.1 STRmix Results Folders Without Summary Reports
Due to the nature of how STRmix results folders are built by the software, it is possible to have
STRmix results folders which do not contain results when the interpretation is canceled by the user
prior to pressing “Start”.

When situations arise in which a results folder is created but will not be used in the case file and a
Summary Report has not been generated, these files may be segregated by the DNA Technical
Leader into a separate folder marked “DNU”. These files will be retained in this location.

2.9.6.2 Errant STRmix Runs
In the event an error is noted in a completed STRmix run and a Summary Report was
generated (e.g., user inadvertently started a run prior to appropriately assigning the number of
contributors, artifact inadvertently left labeled in the STRmix export file, etc.), the first page of the
STRmix report will be printed and included in the case file as record that this errant run occurred.
The page will be marked as DNU, along with the reason the run is being rejected, and the date/
initials of the analyst. The original run folder will be designated as DNU or segregated by the
Forensic Scientist into a case specific “DNU” folder within the STRmix Run Files.

Refer to “Retention of Unreported STRmix Runs” in Chapter 9 of the Biology/DNA Procedures
Manual for additional information regarding STRmix runs which will not be reported but will be
maintained in the case file.

2.9.7 Photos
Electronic copies of photos are generally retained in the Unit Record Object Repository. Photos
which are not included in the original case file may be deleted.

2.9.8 Hard Copy Documents
The casework DNA case file will contain the notes and information regarding the specific tests,
and/or laboratory processes that were performed.
e Lab processing documents and the resultant data, including re-extractions, re-amplification
and re-injections should be assembled in chronological order.
o ltis permissible to group electropherograms, interpretation, and statistics together on a
sample-by-sample basis.
e The first pass of shared reagent blanks and the associated laboratory forms will be
included in each individual case file.

o Itis not necessary to include laboratory forms or data associated with additional
laboratory processing of a shared reagent blank when it does not impact the case
file’s reportable data.

o Drafts will be paginated and assembled at the back of the case file.
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ORDER

2.9.8.1

2.9.8.2

2.9.8.3

o Documents may be grouped together by amplification kit (e.g., quantitation interpretation,
amplification and load worksheets, GeneMapper ID-X projects, interpretation, statistics)
when a single case file includes autosomal amplifications in multiple chemistries and/or
autosomal and Y-STR testing.

IMPORTANT! SAFE chain of custody forms are retained electronically in the Unit Record Object
Repository of the associated case file. Internal chain of custody forms will be used to track the
receipt and return of evidence associated with proficiency tests. The “Received from” field should
reflect who the test was received from and the date the unit record was transferred in LIMS.

Generally, the case file will be assembled in the following order, as applicable:

DNA Extraction Forms YHRD Statistics

Quant Forms: Plate Map and Results Additional Documentation: Consent Forms

(Ml Processing Checklist CE Plate Map

Al Second Read Technical Review Forms First Pass Review Observation Form
Kl Case File Technical Review Form GeneMapper ID-X Injection List

3 Administrative Review Form Electropherograms

LI Case Note STRmix Analyses

3 Allele Tables Y-STR Interpretation

7

8

9

Microcon, CentriVap Worksheet Draft Notes

('l Amplification Plate Map

Handwritten Notes and Corrections

All handwritten notes and corrections in the case file will be dated and initialed. Cross-outs with
corrections will be dated and initialed independently from handwritten notes. If using text boxes to
electronically capture notes and/or interpretations on electropherograms, the date and initials of
the analyst taking ownership of the information will be added once the data is printed. It is not
necessary to date and initial notes made in the “Comments” fields of DNAXpress documents,
workbooks, or GeneMapper ID injection lists. It is also not necessary to add the date and initials to
the Lab Case number and Unit Record number captured on page 1 of the case file.

When highlighting an electropherogram (e.g., assumed contributor alleles), it is permissible to add
a key for what the highlighting means on one of the pages and then date/initial that page. The
reason for the highlighting and the date and initials for that note will extend to each of the
applicable pages.

Initialing for Ownership of Shared Laboratory Work

All worksheets or examination records must include the handwritten initials (or secure electronic
equivalent of initials or signature) of the individual preparing the document in order to signify the
review of the information contained therein and to authorize the results.

Note: The electronic initials from the drop-down of Microsoft Excel workbooks is not considered to
be a secure electronic signature due fto its ability to be altered and changed by another analyst.

Rejection of Data or a Test Result

In the event data or a test result is rejected for any reason (e.g., error made during sample set-up,
loss of resolution of data, multiple amplifications performed using different amounts of template,
review of STRmix run diagnostics, etc.), documentation regarding the reason for the rejection
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2.9.8.5

210

and the identity and date of the individual taking the action must be included in the case file.

For rejection of data or test results associated with databasing samples, it is permissible to include
the above-required notations on the plate map, even when stamped as a “draft”. These plate
maps are retained in the data packet.

The use of a “Data Not Used” stamp requires the handwritten date and initials of the individual
applying the stamp. It is permissible to stamp only the first page of a multi-page sample or
document using the “Data Not Used” stamp when the entire sample or document is being rejected.
The reason for the rejection of the data, the initials of the individual taking the action, and the date
will extend to the applicable pages.

Drafts

Draft copies and/or notes are considered an examination record and are subject to technical and
administrative review to show concordance between the draft and the final record. The draft stamp
or designation must be dated and initialed to take ownership of all handwritten notes on the draft
page. Errors made to notes on draft documents must be individually corrected with strikeouts and
initials, and without obliterations.

Page Labeling of Hard Copy Documents

All hard copy documentation that is printed prior to the case file technical review process must
include the analyst’s initials on each page of the documentation. Prior to the completion of the
LIMS administrative review after the case file has been converted to .pdf, the Lab Case number,
Unit Record number, page numbers, and total number of pages will be indicated on the first page.

CODIS hit packets will include a page number and analyst initials on each page. The total number
of pages will be indicated on the first page. The Lab Case number will be designated on the first
page of the packet, as well as all GeneMapper ID-X data sheets contained within.

Upon completion of the administrative review process, hard copy documentation will be scanned
into the Unit Record Object Repository in LIMS. All originals will be shredded upon verification that
all pages of the scan have been properly uploaded in LIMS.

Documentation generated electronically in LIMS, such as the Report of Forensic Examination and
Forensic Laboratory Worksheets, which are not included as a hard copy in the official case file do
not require page labeling or numbers as noted above.

Analytical Procedures

The Biology/DNA Detail utilizes written analytical procedures supported by internal validations and
approved by the DNA Technical Leader. Each analytical method utilized by the Detail includes a
documented standard operating procedure which includes appropriate analytical controls required
for DNA analysis and DNA interpretation. Refer to the Biology/DNA Procedures Manual for
additional information.

Current and controlled copies of the Biology/DNA Quality Manual and Procedures Manual are in
the QMS. The QMS is readily accessible by all lab employees on personal computers available in
the lab, with the exception of those computers connected directly to the instruments.
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2.1

2111

211.2

2.11.21

Control of Nonconforming Testing

Nonconformities in Case Analysis, Database Sample Processing, or Proficiency Tests
Should a problem occur during the case analysis or database sample processing (to include when
associated with a proficiency test), the problem must first be identified, and this involves
"troubleshooting" to determine the root cause. Once the root cause has been ascertained,
resolution of the problem must be undertaken (i.e., corrective action).

All pertinent documentation of troubleshooting exercises and any corrective action taken will be
documented in a case note retained in the case file or, if warranted, on the “Corrective Action
Report” maintained in the QMS. A copy of the case note shall be forwarded to and approved by the
DNA Technical Leader prior to the completion of the case.

Nonconformities Warranting Corrective Action Reports

Nonconformities detected in casework analysis, database sample processing, and proficiency
tests, are required to be documented in the QMS by initiating the Quality Assurance (QA)
workflow. Refer to the LVMPD Forensic Lab Quality Manual for information regarding a
“Corrective Action Request” used to document unplanned deviations from standard operating
procedures, methods, the quality control plan, instrument failures, accidents, incidents where
evidence may have been influenced, or incidents occurring in court. A QA workflow is not required
for temporary modifications to an existing method which have received documented approval by
the DNA Technical Leader. Occurrences documented on the “Corrective Action Request” may
vary in severity from negligible to significant.

The DNA Technical Leader and Quality Manager will be notified as soon as the discrepancy is
identified and a Quality Assurance workflow will be initiated in the QMS. Depending on the severity
of the incident, it may be necessary to notify ANAB within the timeframe of 30 calendar days.

Refer to Interpretation of a Contaminated Control or Sample in the Biology/DNA Procedure Manual
for additional information regarding nonconformities due to contamination.

Corrective Action Report Content
Corrective Action Reports, at a minimum, will contain the following information:
o Affected case numbers and crime types, if applicable
e Specific information regarding the instrument type, manufacturer, model #, and serial # if
nonconformity involves a piece of equipment or instrumentation
e Description of the incident and the effect of the discrepancy, including the date the incident
occurred
¢ |dentification of the root cause(s) of the nonconformity, including the name and title of the
person responsible for making the determination
e Corrective action(s) taken (with time frames, where applicable) to correct the issue(s)
e Preventative measure(s) taken to minimize the possibility of re-occurrence, where
applicable
¢ Additional notifications, if required, including the name(s) of the individuals notified and the
date, and whether ANAB required notification within 30 days or via a performance
declaration

Prior to implementation, all corrective action reports must have the documented approval of the
DNA Technical Leader. Refer to the Forensic Laboratory Quality Manual for additional information.
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2.11.2.2

2.11.23
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2121

2.12.2

2123

Notifications and Dissemination of Corrective Action Reports

Completed Corrective Action Reports are routed through the appropriate personnel to include the
DNA Technical Leader, the Biology/DNA Laboratory Manager, the Forensic Laboratory Director,
and the Quality Manager. In the event a nonconformity impacts DNA records entered into CODIS,
the CODIS Administrator will also be notified of the Corrective Action Report. All completed
Corrective Action Reports are maintained in the QMS.

Memorandums or copies of the Corrective Action Report may be filed with the associated case
file(s), in the associated equipment notebook(s), and/or in the Object Repository of LIMS.

Nonconformities with Testimony and Audits
Refer to Testimony and “Technical Review of Testimony” in the Forensic Lab Quality Manual for
additional information regarding nonconformities associated with testimony.

Refer to “Audit Findings and Corrective Action” and “Audit Documentation” in the Forensic
Laboratory Quality Manual for information regarding nonconformities identified during audits.
Additional information specific to corrective action process associated with QAS audits can be
found here.

Routine Preventative Actions

Reagent Control and Release

The DNA Technical Leader or designee approves documentation of the successful quality control
(QC) check of reagents. A Lab Aide or Lab Assistant is informed of the authorization for usage,
and the reagents are labeled for casework and/or databasing and placed into service. QC records
are maintained in Resource Manager.

Items will not be released for casework and/or databasing until the required QC parameters
outlined in Quality Control of Critical Reagents are achieved. When QC failures occur, the
reason(s) for the failure will be identified and documented. If the QC failure cannot be rectified,
documentation of the incident will be completed and appropriate corrective action taken (e.qg.,
return to the manufacturer).

Expired Reagents
Expired reagents will not be used for casework or database sample processing. Expired reagents
will be disposed in accordance with the Forensic Laboratory’s Safety Manual and/or SDS.

When choosing to keep the expired reagent for research or training purposes, the expired reagent
must be labeled accordingly and segregated from those routinely used in casework or database
sample processing.

Detecting and Controlling Contamination

Contamination is the unintentional introduction of exogenous DNA into a DNA sample or PCR
product. The Biology/DNA Detail has policies and procedures in place to monitor, decontaminate,
detect, control, and interpret contamination.

Effective July 2009, all newly hired Crime Scene Analysts and Forensic Scientists are required to
provide a DNA sample for the Elimination/Staff Index as a condition of employment. Other
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members of the LVMPD and outside jurisdictions may provide DNA samples on a voluntary basis
(e.g., SANE nurses, detectives, etc.). All individuals entering the physical DNA laboratory space
are required to provide an elimination DNA sample. Due to the nature of DNA casework, all
elimination DNA profiles are permanently retained.

STRmix Elimination Database

The LVMPD utilizes a database of known elimination standards and unattributed DNA profiles
loaded into STRmix which is routinely searched with every STRmix deconvolution performed.
Refer to “Review of STRmix Elimination Database Search Reports in STRmix” in the Biology/DNA
Procedures Manual for additional information regarding the use of this database for the detection
of contamination.

Prior to entry into this database, all known elimination standards are independently processed two
separate times as a means to confirm the accuracy of the DNA profile results.

DNA Profile Searcher and PPY23 — SEARCHER

In addition to the Elimination/Staff database in STRmix, searchable Excel spreadsheets of the
autosomal and Y-STR profiles of known elimination standards and unattributable profiles are
maintained and available to perform manual searches of profiles associated with unknown
contributors developed during routine casework and/or training.

Elimination/Staff Index in Local DNA Index System (LDIS)

An Elimination/Staff Index in CODIS serves to monitor profiles being entered into LDIS and detect
potential contamination. All LVMPD-generated casework and database profiles entered into LDIS
are searched against the index for screening purposes only. Members of the index are designated
through the use of P#'s or other agency-related identifiers. These elimination profiles are prohibited
from being uploaded to NDIS.

Matches occurring between an evidentiary sample and a member of the STRmix Elimination
Database and/or Elimination/Staff Index will be researched to determine if the staff member had
reasonable access to the evidence at any time during their regular course of duties. Subsequent
corrective action will be determined in consultation with the DNA Technical Leader. Profiles
associated with contamination will not be maintained in the LDIS.

2.12.3.1 Investigation of STRmix Elimination Database and/or Elimination/Staff Index Returns
In the event a database search returns an individual which may be indicative of potential
contamination, available information (e.g., P1, OnBase) will be utilized to determine whether the
individual had reasonable access to the evidence during the course of their routine duties. Due to
shared space and supplies, all members of Crime Scene Investigation Section will be considered
to have reasonable access to evidence processed, collected, and/or packaged by a member of the
Section.

DNA Management will review all potential contamination events in an attempt to determine
whether the link is potentially adventitious or contamination based on the type of evidence, case
processing, quality of the DNA profile, number of contributors, and the strength of the database
association (whether LR or in LDIS). The final disposition of all potential matches will be
documented and approved by DNA Management on the STRmix Elimination Database Search
Report. A case note will be included in the case file to document the identification of the potential
contaminant, including how the sample was interpreted further, and how it will be reported.
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Prior to disposition, all potential matches identified via the STRmix Elimination Database are
confirmed by performing an additional LR from Previous calculation to confirm the weight of the
association when taking into consideration the additional uncertainty in the 99% 1-sided lower HPD
interval calculation. Refer to “Review of STRmix Elimination Database Search Reports in
STRmix” in the Biology/DNA Procedures Manual for additional information regarding the use of this
database for the detection of contamination.

IMPORTANT! Portions of an evidence sample identified and dispositioned as contamination will
not be entered into or searched in CODIS due to not being attributed to the putative perpetrator.

In the event a possible contamination is identified via CODIS, the affected DNA profile will be
deleted and a CODIS deletion report issued.

Failure to Identify Documented Reasonable Access

In the event documentation of reasonable access for an identified individual cannot be located,

DNA Management will submit a written request for further assistance from the Forensic Laboratory

Director and/or Executive Director of the Criminalistics Bureau. The written request will include the

following details, as applicable:

Event #

Lab Case # and Item #

Sample type

Elimination Database Sample ID (e.g., J14785L, ELIM55, etc.) and weight of the

association (likelihood ratio)

¢ Identifying information for the elimination database sample. For non-LVMPD employees,
information will be provided as to who the individual is and why their DNA profile is being
maintained in the database (e.g., vendor who routinely services instrumentation).

o Details regarding preliminary investigation and documentation search completed to date
(e.g., review of P1, OnBase, CAD, etc.).

The Chain of Command will initiate further action and advise DNA Management as information is
available.

Release of Elimination Database Report

Under direction of the Chain of Command, an “Elimination Database Report” may be issued to the
Internal Affairs Bureau (IAB) by a member of DNA Management, which details the association
made to an individual contained in a Forensic Laboratory DNA Elimination Database (to include
the STRmix Elimination Database or the Elimination/Staff Index), including the evidence item
associated with the database hit, the elimination sample ID, collection date, and name of the
individual associated with the elimination sample. The report will serve as a request for the
collection of an evidentiary reference buccal swab from the individual in order to confirm and
complete the case.

STRmix Elimination Database and/or Elimination/Staff Index Returns during Major Case Protocol
Elimination database hits which occur during major case protocols will follow the above outlined
guidance for research. Hits which occur after hours to individuals with documented reasonable
access to the evidence may have their final disposition documented via email with DNA
Management. The required case note may be completed and added to the Object Repository of
LIMS following the case release.
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2.12.3.2

2124

2125

2.12.6

In the event reasonable access cannot be established to an individual identified via elimination
database search during a major case protocol, the report will be issued using the original DNA
sample interpretation and without mention of the search result. DNA Management will notify
the Forensic Laboratory Director and/or Executive Director of the Criminalistics Bureau as outlined
in “Failure to Identify Documented Reasonable Access” above. The Chain of Command will initiate
further action and advise DNA Management how to proceed.

For purposes of CODIS-entry, an additional conditioned interpretation may take place utilizing the
DNA profile of the identified individual in order to resolve additional unidentified contributors for the
purpose of searching the CODIS databases. The STRmix Interpretation Report will be marked
“For CODIS Purposes Only” and attached to the COSTaR CODIS SDE form for review. Refer to
“Refining contributor genotypes using conditioning for searching purposes” in Chapter 13 of the
Biology/DNA Procedures Manual.

Employee Consent for DNA Collection

An LVMPD employee may sign a voluntary case-specific “Employee Consent for DNA Collection
and Use” form, which enables the use of the employee’s reference standard to be compared
against DNA evidence associated with a specific case for the purpose of eliminating the individual
as the source of the DNA. The DNA sample and DNA profile may not be used for any other
purposes; it may not be entered into nor stored within the STRmix Elimination Database or the
LDIS Elimination/Staff Index.

DNA samples collected using this consent will be dispositioned for disposal at the conclusion of the
case. A copy of the completed form will be provided to the Biology/DNA Law Enforcement Support
Technician (LEST) to initiate the disposal process.

Laboratory Set-Up

Individual laboratory space is designated for pre-PCR and post-PCR laboratory processing to
minimize PCR contamination. Additionally, specific lab-processing workflows to minimize the
introduction of PCR-product into extraction and amplification laboratory space.

Access to DNA laboratory space is restricted to authorized personnel and escorted vendors and/or
contractors. Tours are not authorized to enter Biology/DNA laboratory spaces. Refer to
Laboratory Security for additional information.

Personal Protective Equipment (PPE)

Protective clothing and equipment associated is utilized to protect from specific biological and
chemical hazards and minimize contamination of evidence. At minimum, PPE will include a lab
coat, mask, and gloves. Face masks, disposable sleeves, hair nets, and goggles may be worn.

Gloves must be removed and discarded before answering the telephone or leaving the DNA
laboratory. Lab coats may be worn in the hallway corridors, but not on any carpeted areas or in
personal desk spaces.

Environmental Health and Safety

The Forensic Laboratory has a documented environmental health and safety program that includes
a bloodborne pathogen and chemical hygiene plan. Members of the Biology/DNA Detail will have
training in these two safety areas. Documentation of the members attendance will be
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disseminated to the DNA Technical Leader.

Information related to environmental health and safety must be current and available to laboratory
staff. Information contained in this program must be updated to reflect changes to technical
procedures (i.e., encompass newly validated chemicals) or the remodeling of laboratory space
(i.e., changed evacuation plans) that may have an effect on the laboratory’s environmental and
safety program.

Refer to the Forensic Laboratory “Safety Manual” for the Health and Safety Program followed by
the Biology/DNA Detail.

Technical and Administrative Reviews
Review is performed on every case and database packet analyzed and reported to ensure
conclusions and supporting data are reasonable and within the constraints of scientific knowledge.

Individuals may not perform the technical review of their own casework or database samples.
Technical review may not be performed by the author or co-author of any examination records
within the case file or database packet or by an analyst with concurrent assignments of cross-
referenced data to their case record.

Review of Casework

Each casework file containing DNA profile results will be submitted for a second read technical
review, case file technical review (to include a review of CODIS eligibility, if applicable), and
administrative review. The second read technical review process will be omitted for cases which
do not contain electronic data (e.g., supplemental reports or CODIS deletion reports).

Cases which result in all samples being terminated prior to amplification will undergo a modified
Technical and Administrative Review which does not include a second read technical review
(Refer to Review of Analysis Terminated Prior to Amplification).

All changes made to case files, including corrections, technical issues, or suggestions noted during
the review process will be tracked and documented. The following forms will be utilized to
document feedback received during the review process:

e Case-Specific Second Read Review Documentation Form: Utilized to document
feedback when a correction is identified during the second read technical review which
affects only a single case (e.g., artifact left clicked on, number of contributors, etc.). During
the second read technical review process, up to three case-specific reviewer feedbacks
may be captured below the “Case Documentation and Data Review Checklist”. Completed
forms will be paginated as part of the case file.

e Batch Second Read Review Documentation Form: Utilized to document feedback when
a correction is identified during the second read technical review which affects multiple
cases (e.g., shared controls, panels/bins/analysis methods, etc.). During the second read
technical review process, up to three batch-specific reviewer feedbacks may be captured
below the “Batch Documentation and Data Review Checklist”. Completed forms will be
paginated as part of the case file.

o Review Documentation Form: Utilized to document feedback during the case file
technical and administrative review process, including during the review of negative cases.
Completed forms will be scanned into the Object Repository of the relevant Lab Case # in
LIMS.
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¢ Review Discussion Form (if applicable): Utilized to document a discussion which occurred
with the DNA Technical Leader in order to resolve an issue identified during the review
process. Completed forms will be scanned into the Object Repository of the relevant Lab
Case #in LIMS.

IMPORTANT! When applicable, additional documentation added to the case file in response to
review feedback regarding thought process and/or scientific justifications will be captured on the
relevant case file document(s), rather than on the Review Documentation form.

At the completion of the review process, all review documentation and discussion forms (if
applicable) will be scanned into the Object Repository of the relevant Lab Case # in LIMS after
initialing and page numbering each page and notating the total number of pages on page 1.

2.13.1.1 Casework Technical Review
Technical review (second read or case file) will be performed by an individual who is qualified in
the method, technology, typing test kit, platform, and interpretation software (as applicable) being
reviewed. The technical reviewer will be proficiency-tested semiannually to the extent to which they
perform casework analysis. A qualified analyst proficiency-tested in the specific DNA methodology
is qualified to serve as a technical reviewer without additional proficiency test requirements.

The “Processing Checklist” will be utilized to identify individuals who cannot perform the technical
review of the case file due to their involvement in some level of the case processing.

The completion of the technical review(s) will be documented in the case file on the “Second Read
BATCH Review Form” or “Second Read CASE Review Form” and/or the “Case File Technical
Review Form”. A verification of CODIS eligibility will be documented on the “Case File Technical
Review Form”.

Technical Review of Comparisons to Previously Generated Data

Cases which require comparisons to data that was previously generated and has already
undergone a documented technical and administrative review are eligible to be technically
reviewed by the individual who generated the original comparison data. Individuals with prior
knowledge that the data from a case will be used in comparison to a case they will be authoring
will not perform the technical review of the original case file.

Reference Standards Associated with Evidence from Multiple Cases

Reference standards submitted for laboratory processing and comparison to evidence from
multiple Lab Case numbers require the second read technical review to be completed on the
reference standard data prior to the DNA profile being utilized for additional comparisons. The
Report of Examination for the primary Lab Case number must be finalized and released prior to the
release of additional Lab Case number reports which utilize the reference standard data for
comparison.

2.13.1.1.1 Second Read Technical Review
A second read technical review is defined as the review of the analyzed GeneMapper ID-X data
(including all controls) and interpretation documentation to ensure the data supports the
preliminary interpretation prior to being further interpreted. The review includes evaluation of edits
made to the original electropherograms and the required documentation regarding the number of
contributors and eligibility for interpretation. Individuals who perform a second read technical
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review are also eligible to perform the case file technical review.

Each of the second read review forms includes three places to record reviewer feedback
associated with the review. Additional standalone feedback forms will be utilized, as necessary.

Batch-level comments will only be documented for issues identified with shared controls or
panels/bins/analysis methods which were used for all samples across multiple lab case numbers.
All other elements or corrections identified during the second read technical review process will be
case-specific.

Though not reported, data associated with reference standards amplified in PowerPlex Fusion 6C
in an attempt to determine the presence of a null allele, primer binding site mutation, or verification
of an OMR, require the completion of a second read by a qualified individual.

It is permissible for the second read review and the case file review to take place at the same time
for priority zero and overtime cases.

Assembly of a Second Read Technical Review Packet:
1. Print the “Second Read Case Review Form” or “Second Read Batch Review Form” and list
the Lab Case number(s) and GeneMapper ID-X project(s) which require review. Projects
containing Y-STRs are designated by checking the “Y-STR” box.

2. Listindividuals who performed examination and/or lab processing in the space for
“Ineligible Reviewer”.

In the event an individual is ineligible as a second read reviewer for only select cases being
reviewed as part of a batch, the individual and specific cases will be denoted using an
asterisk or other symbol.

3. Assemble the second read technical review packet containing the following unpaginated
documentation:

e Second read review form (either case or batch)

o Copies of load forms — may be highlighted to aid the second read reviewer with
identifying the appropriate samples and controls associated with a single case when
processed in large batches

e GeneMapper ID-X injection list(s), print-outs of both filtered and non-filtered
electropherograms (as applicable) with all required documentation included as
outlined in Chapter 8 of the Biology/DNA Procedures Manual.

Following the completion of the review, make copies of the completed second read batch review
form for each individual case file, if applicable. Refer to Hard Copy Documents for information
regarding the assembly of the final case file.

Completion of Second Read Technical Review Form
1. Review of analyzed GeneMapper ID-X data
o For Investigator 24plex QS data, verify that both quality sensors (Q and S) are present
in the data; if one or both quality sensors are missing, verify that a primer flash occurred
in the raw data and that additional troubleshooting occurred
o Review the electronic GeneMapper ID-X data and DNA types for all evidence and
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reference standards to ensure all artifacts have been appropriately edited, off-ladder
alleles reviewed, and loss of resolution documented (if applicable). Verify data does not
contain single base pair resolution or migration issues.
a. Internal size standards, ladders, positive controls, reagent blanks, and negative
controls reviewed:
¢ Internal size standards: verify that all expected peaks are present, labeled
correctly, and there is no loss of resolution present
o Ladders: verify all peaks are present and there is no loss of resolution which
may affect the bin sizes which were used during analysis
Note: GeneMapper ID-X automatically flags ladders that do not pass the
required criteria and asks the analyst for feedback regarding how to proceed
with the analysis prior to continuing; no additional documentation required
¢ Positive control: verify all peaks are present and that the peak heights are
appropriate for the amount of template input (total locus RFU for Investigator
24plex QS approximately 2000 — 7000 RFU per 1 ng input or approximately
2500-8000 RFU per 500 pg input for PowerPlex Y23)
¢ Reagent blanks and negative controls: verify allelic signal is not present above
analytical threshold which may be indicative of contamination
o For Investigator 24plex QS, verify that both quality sensors (Q and S) are
present in the sample and that there are no other allelic peaks present; if
one or both quality sensors are missing, verify that a primer flash occurred in
the raw data and that additional troubleshooting occurred

b. Correct panels and analysis methods used for analysis
o Verification that the appropriate panels and analysis methods were utilized for
all samples

c. Edits, if present, and allele calls consistent between filtered and non-filtered

samples

o For STRmix-eligible Investigator 24plex QS samples: with the exception of plus
and minus stutter peaks, verify that all alleles calls and edits in the stutter-
filtered electropherogram are consistent with the STRmix electropherogram

o Verify that the electronic and printed data are consistent

e N/A may be selected for Y-STR data or when STRmix analysis will not be
performed and therefore non-filtered electropherograms are not present

2. Review of documentation on electropherograms, number of contributors, interpretation
eligibility

Verify that the Y-axis is appropriately scaled to the baseline of all color channels for all
printed trace/no profiles, reagent blanks, and ANCs

Verify that at minimum, all casework evidence electropherograms include the number of
contributors. For mixtures, the name of at least one locus must be designated where
the determination for the number of contributors was made

For Investigator 24plex QS, whether an indication of male DNA is present

Suitability for interpretation or statistical calculation

Verify that any assumptions being made regarding the presence of contributor(s) (e.g.,
intimate) are documented and appropriate based on the electropherogram data

If the data is not being used for additional interpretation (i.e., inconclusive), the reason
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why (e.g., DNU due to loss of resolution, due to limited data, no additional conclusions,
etc.). If appropriate, verify the data is appropriately designated as DNU in the injection
list and on the electropherogram

3. Samples requiring additional work after first pass-through have the appropriate associated
controls:
o Verify that all samples which are re-isolated, re-amplified, re-injected, or re-loaded have
the required controls
¢ N/A may be selected when no additional work was performed for the specific cases
being reviewed

4. True off-ladder allele(s) and/or tri-alleles confirmed, if possible:
o If present, verify that off-ladder alleles and/or tri-alleles are confirmed via the
appropriate procedure when possible
* N/A may be selected when these anomalies are not present in the data being reviewed

For second read batch reviews:
5. Total number of pages of Second Read Case-Specific Review Documentation indicated
next to Lab Case # above
¢ A numeric tally of the total number of pages of Case-Specific Review Documentation
will be notated in the box to the right of the lab case number at the top of the form

6. Total number of additional pages of Second Read BATCH Review Documentation
¢ A numeric tally of the total number additional pages of BATCH Review Documentation,
if applicable

For second read case reviews:
5. Total number of additional pages of Second Read Case-Specific Review Documentation

¢ A numeric tally of the total number additional pages of Case-Specific Review
Documentation pages, if applicable.

2.13.1.1.2 Case File Technical Review

IMPORTANT! As the electronic GeneMapper ID-X data has already been reviewed by two
independent individuals, this is outside the purview of the case file technical reviewer and will not
be questioned.

With the exception of priority zero cases or overtime cases, the case file technical reviewer will
review all case notes and worksheets in the case file but will not review the electronic
GeneMapper ID-X data unless warranted by objective evidence in the interpretation that indicates
the number of contributors may be incorrect, incomplete single bp resolution may be present, etc.

If a change is made to the data associated with the original second read technical review during
the case file technical review process (e.g., change the number of contributors, etc.), the second
reader will add an additional date to the second read technical review form to acknowledge
awareness of the changes.

Prior to upload to SDIS, the eligibility of DNA profile(s), the DNA types, and specimen category(ies)
will be verified by both the qualified casework interpreting analyst and the technical reviewer.
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Completion of the Case File Technical Review Form
1. Chain of custody documented and reviewed:
o Verify chain of custody for each item of evidence in SAFE, to include items of evidence
received, but not examined (if applicable).
e Verify that all items received but not tested are included in LIMS worksheet using the
“Insert Iltems Not Requested” field.
o Verify that all package numbers and item numbers from the chain of custody are
transcribed appropriately in LIMS worksheet and the final case report
o Refer to Return of Rush Case Evidence Following Completion of Review for cases in
which the evidence has not yet been returned
e N/A may be selected when no chain of custody is present in the case file
2. Presumptive/Confirmatory testing documented to include lot numbers:
¢ Verify that all presumptive/confirmatory testing performed is documented appropriately
in LIMS worksheet
o Verify that all lot numbers and dates have been appropriately recorded
o N/A may be selected when no presumptive or confirmatory testing was performed

3. Results of presumptive/confirmatory testing included in report:
o Verify that the conclusions associated with each presumptive/confirmatory test
performed is reported in the lab report table
¢ N/A may be selected when no presumptive or confirmatory testing was performed

4. LIMS worksheet documentation is complete and requested examinations conducted:
o Ensure all appropriate fields in LIMS worksheet have been completed and are accurate
o Ensure the analyst’s notes include documentation of the appearance and size of
items/staining and the amount of sample/staining consumed for testing
o Ensure the spelling and grammar utilized in the analyst’s notes is appropriate
o Verify that all requested items were processed. If they were not, the case file
includes documentation notifying the requestor
¢ Verify that the requestor was notified in the event additional items were worked that
were not requested

5. Review of extraction, quantitation, concentration, amplification, and load worksheets (as
applicable)

o Ensure that all lab worksheets in the case file are reviewed for errors and
completeness, including Lab #s, item #s, and sample-specific data such as sample and
reagent blank elution volumes, amplification targets, well dilutions, etc.

o Ensure all appropriate samples are highlighted and contain all of the item #s relevant to
the case

o Verify that all fields in the worksheets have been populated appropriately, to include lot
numbers, pipettes, and dates

o N/A may be selected when no laboratory work was performed in the case file

6. Quantitation data, sample type, and scenario appropriately evaluated for termination and/or

amplification of all samples
o Verify quantitation data associated with each sample has been evaluated and

Uncontrolled Copy if not located in QUS Page 40 of 165



Biology/DNA Quality Manual Approval Date: 05/22/2026

Document Number: 36719 Approved By: Jessica Lehrner, Kellie Gauthier,
Cassandra Robertson, Heather Gouldthorpe

Revision Number: 28 Date Published: 05/22/2026

appropriately terminated or forwarded for autosomal and/or Y-STRs amplification based
on the sample type and case scenario

o Verify the probative value, quantitation data, available extract volume, and amplification
target were appropriately considered for each sample

¢ N/A may be selected when quantitation data is not present in the case file

7. Verification that quantitation data consistent with sample type and DNA profile(s) obtained
o Verify that the DNA profiles obtained are consistent with that expected based on the
quantitation data; if additional template is available, verify that re-amplifications were
performed when appropriate
¢ N/A may be selected when the samples being reviewed were not subjected to
quantitation

8. Allele table is present and contains only reference standard and designated unknown

contributor profiles:

o Case file includes an allele table containing the DNA profiles of all reference standards
processed in the case and the DNA profiles of any designated unknown contributors
(e.g., Male #1, etc.)

o Verify genotypes of designated unknown contributors by comparing STRmix output to
allele table

o Verify the DNA types, sample ID, reference name, and GeneMapper project IDs are
correct

o N/A may be selected when reference standards were not processed in the case file

9. All photos, LIMS documentation, and notes in case file reviewed for completeness:
o If present, ensure photos are a correct reflection of the item/date they are examined
and that all required information is present

10. Review of STRmix interpretation:
¢ N/A may be selected if STRmix interpretation was not performed
a. STRmix runs named appropriately:
o Verify that each STRmix run is named appropriately on the STRmix Summary

Report based on whether it is a deconvolution or a likelihood ratio calculation based
on the comparison to a reference standard

b. Verification that correct kit(s) and sample file(s) selected:

o Verify the correct profiling kit(s) and sample file(s) were used during interpretation in
the “Run Parameters” section.

c. Verification of input files and electropherograms:
o Review of the DNA types associated with the evidence and reference input file(s) to
ensure consistency with the STRmix electropherograms printed in the case file.

d. Review of deconvolution and diagnostics (number of contributors, mixture proportions,
genotype combinations, weight):
o Verify the number of contributors is appropriate and supported by the data and that
the number was correctly designated in the “Run Parameters”.
o Review the “Summary of Contributors” to verify the mixture proportions are
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O

O

consistent with percent contribution expectations based on the electropherogram.
Assess each of the diagnostics contained in the “Post Burn-In Summary” and/or
“Variance Charts” (average log(likelihood), Gelman-Rubin, and allele and stutter
variances) to ensure they are conforming to expectation

Review of the “Component Interpretations” for the loci designated by the analyst as
being used in the determination of number of contributors to ensure the resolved
genotype combinations and weightings are reasonably intuitive per contributor.

In the event a locus was omitted during deconvolution, ensure this is acknowledged
and documented in the “Component Interpretation” or that the “Settings” have been
included and authorized in the STRmix Summary Report

Ensure all required fields are initialed and authorized prior to the performance of the
“LR from Previous” step

N/A may be selected if deconvolution is not performed.

e. All reference standards and designated unknown contributors assessed to determine
whether included, excluded, or uninformative:

O

If present, verify that all reference standards and designated unknown contributor
profiles (e.g., Male #1, etc.) assessed (in STRmix or manually, as applicable) to
determine whether they could be a contributor to the DNA profile obtained

Verify genotypes of designated unknown profiles (e.g., Male #1, etc.), by comparing
STRmix decon to reference .txt file used for LRs

Ensure all required fields are initialed, designated, and authorized for reporting

N/A may be selected if reference standards are not present in the case request or
when only assumed contributors are present.

f. Review of STRmix likelihood ratio calculations:

O
o

O

O

Verify that the input file was correctly imported for the individual being assessed
Confirm the most conservative value of the correct type of statistic (sub-sub source,
99% 1-sided lower HPD interval, or unified) is reported.

Verify that the stated conclusion (included, excluded, inconclusive) is correct based
on the value of the likelihood ratio

Review the individual locus likelihood ratios to ensure there are not outlying
negative values or zeros at only one or two loci that could be indicative of a false
exclusion and warrant further review

N/A may be selected if likelihood ratio calculations were not performed

g. Verification that STRmix data appropriately organized in STRmix Run Files folder and
include DBSearch for all samples:

O

O

O

Verify that all data for the case file is appropriately organized in the STRmix Run
Files folder as required in the Managing STRmix Data Files.

Verify that a database search has been completed for each evidence sample
interpreted in STRmix and ensure that potential contaminants have not been
identified and listed in the DBSearch Report

N/A may be selected if STRmix runs were not performed

11. Review of Y-STR interpretation
¢ N/A may be selected if Y-STR interpretation was not performed
a. Single source, major, and/or deduced Y-STR profiles meet eligibility requirements for
comparison and statistics
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o Verify that each Y-STR profile meets the requirements for comparison and statistics
outlined in Section 9.9 of the Procedures Manual
o N/A may be selected if Y-STR analysis of evidence samples was not performed

b. All male reference standards compared to interpretable Y-STR profiles to determine

whether included or excluded

o If present, verify that all male reference standards have been assessed to
determine whether they could be a contributor to the Y-STR profile obtained

o N/A may be selected if reference standards are not available for comparison or
interpretable Y-STR profiles were not obtained

12. Popstats and/or YHRD statistics have been reviewed:

If applicable, verify that the DNA types have been appropriately transcribed into
Popstats and/or YHRD and that the resultant statistic has been appropriately
transcribed into the lab report

N/A may be selected if Popstats and/or YHRD calculations were not performed

13. Results, opinions, and interpretations are consistent with LVMPD protocols:

Verify that the conclusions documented on the electropherograms and comparisons to
reference standards are supported by the data

Verify that the interpretation and conclusions documented on the electropherograms
and report are in compliance with the Biology/DNA Procedures Manual, with the
exception of documented deviations approved by the DNA Technical Leader

14. Final report reflects correct results, opinions, and interpretations and appropriate notes and
disclaimers:

Verify conclusions documented on the electropherograms, STRmix outputs, and/or Y-
STR Mixture Interpretation worksheets are correctly transcribed into the lab report
Verify that all samples processed are included in the report, to include Y-STRs, and
samples terminated after quantitation

Ensure all items of evidence received, but not specifically requested for examination are
included in a table below the DNA Results, Opinions, and Interpretations in the report,
when applicable. As applicable, the table will list the Lab Item #, Impound Package #,
Impound Item #, Item Description (can be generic)

Ensure that all applicable notes and disclaimers are included at the end of the lab report
Verify that the date the unit record was assigned to the analyst and the end date of
laboratory processing has been included in the required case file disclaimer at the end
of the report.

15. CODIS entry of autosomal STR profiles:

a.

b.

C.

Ensure documentation is included in the case record regarding the eligibility of CODIS
samples and the location of where to find this eligibility information is notated in the Unit
Record Comments.

Verify that all fields in the CODIS SDE form have been appropriately completed
including the selection of the correct specimen category, that the DNA types are
correct, and profile(s) meet MME requirements (if applicable)

Verify that a statement regarding CODIS is present in the lab report for each profile
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d. If applicable, verify that COSTaR workbooks which will not be used for CODIS entry are
appropriately designated as DNU and have the required comments as outlined by
“Using STRmix and the COSTaR Workbook to Determine DNA Profile for CODIS Entry”
in Chapter 13 of the Biology/DNA Procedures Manual

e. Each of the above elements may be marked N/A in the event CODIS entry is not being
performed or attempted

16. If proficiency test, reported STRmix deconvolution, Y-STR profiles, and DNA types in portal

are consistent at all loci

e Using the hard copy print-out from the proficiency test portal, verify that the results of
STRmix deconvolution(s) have been transcribed correctly, to include all DNA types
considered in genotypes for all contributors

e Using the hard copy print-out from the proficiency test portal, verify DNA types for all
samples which were not interpreted in STRmix (to include Y-STRs) are correctly
transcribed from the electropherogram

17. Total number of pages for Technical Review Documentation:
¢ Include a numeric tally of the number of pages of technical review documentation being
provided to the analyst for corrections; each of these pages will be scanned into the
Object Repository of the Lab # in LIMS at the completion of the review process

2.13.1.2 Casework Administrative Review
Administrative review will be performed on all case files to ensure the case file and final report are
free of clerical errors and the supporting documentation is consistent with laboratory policies. The
review will meet all requirements set forth in the LVMPD Forensic Quality Manual.

Administrative review will be conducted by a DNA analyst who is currently or has been formerly
qualified in STR and/or Y-STR analysis at the LVMPD and, if applicable, is currently or formerly
qualified in STRmix interpretation.

In the event technical changes are made to the case file during administrative review which does
not result in the technical review being canceled in LIMS (e.g., pages added to the case file, a
technical correction requested to a laboratory workbook, etc.), the case file technical reviewer will
add an additional date to the review checklist to denote their review of the corrections.

Situations which result in the technical review being canceled in LIMS will be documented/tracked
in the system with the completion of another technical review.

Completion of Administrative Review Form
1. Page numbers, analyst initials, and Lab Case/Unit Record # indicated on all pages; total
number of pages indicated on the first page:
o Verify the case file has been appropriately paginated and all pages initialed
e Ensure the total number of pages has been added on the first page of the file

2. All required case file documentation present and complete:

o Ensure the case file has all necessary forms and worksheets and that all fields are
appropriately completed and correct
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3. Spelling, grammar, and accuracy of case numbers and dates reviewed in case file and
report

Ensure all case numbers and dates referenced in the case file and report are correct
and that spelling and grammar used throughout is appropriate

4. Verify the following elements of the report are accurate and present:

a.
b.

Case identifier(s): Ensure all lab case numbers and event numbers are correct

Description of evidence examined: Ensure all items examined are included in the
results table along with the appropriate description.
o N/A may be selected when no new evidence or references examined.

Statement(s) of STR and/or Y-STR amplification kit used for testing: If DNA analysis
was performed, ensure the statement(s) regarding the specific PCR amplification kit
used for the STR and/or Y-STR testing is present.

o N/A may be selected if PCR was not performed.

Results, opinions, and interpretations for each sample tested: Ensure all items
examined are associated with a result and/or conclusion.

A quantitative or qualitative interpretive statement: Ensure all items of evidence
examined are associated with a quantitative or qualitative statement regarding the
weight of the conclusion.

Disposition of evidence: Verify the disposition of evidence statements are present and
accurate for each individual extract, substrate, and physical evidence item being
reported.

Address of the DNA Annex included at the bottom of page one: Verify the address is
present in the footer below LVMPD Forensic Laboratory on page one of report.

Name and title of person accepting responsibility for the content of report: Ensure there
is a signature line present with the full name, P#, and title of the authoring analyst of the
report. The analyst’s electronic signature will be generated on the report upon final
publication in LIMS.

5. Verification that chain of custody initiated in the Quality Management System (QMS) for all
extracts and substrates

In the QMS, verify that each individual extract and substrate tube is present on the
cryobox plate map(s) associated with the Year/Box#(s) listed on the Processing
Checklist

Verify that each individual extract and substrate tube is accounted for on the chain of
custody history in the QMS

Refer to Storage of Rush Case Extracts Following the Initiation or Completion of
Review for cases in which the extracts have not yet been stored.

6. Verification that all items in the Unit Record Object Repository are correctly labeled:

Verify that all applicable items in the Unit Record Object Repository at the time the
administrative review checklist is being completed (e.g., emails, photos, etc.) have been
approved

Verify that documents other than emails have, at minimum, been named with “DNA”
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and the Lab Case # in accordance with the Forensic Laboratory Quality Manual
requirements (e.g., DNA PT21-1572_Case file)
¢ N/A may be selected if there are not items in the Unit Record Object Repository

7. Handwritten notes and corrections dated and initialed:
e Ensure all handwritten notes in the case file include initials and the date the notes were
written.
o Ensure all corrections (regardless of whether changes made before or after technical
review) are made with a single strike-through with initials and the date of the correction.
¢ N/A may be selected when handwritten notes or corrections are not present in the case
file

8. Amended/ Supplemental/ Re-interpretation reports correctly noted:
o Ensure report headers and disclaimers correctly denote if the case is amended/
supplemental/ or a re-interpretation.
o If report is amended or a re-interpretation, ensure the disclaimer is present as to why
the case report is being re-issued.
¢ N/A may be selected if the case is not amended, supplemental, or a re-interpretation

9. Processing, Second Read Batch and/or Case-Specific, and Case File Technical Review
Checklists completed, dated, and signed:
e Ensure the Processing Checklist, Second Read Batch and/or Case-Specific, and Case
File Technical Review Checklists have been appropriately completed and are signed
and dated by the required individual(s).

10. CODIS Data Entry dated and initialed on processing checklist:
o Ensure the “CODIS - Data Entry (if applicable)” field is appropriately completed and is
initialed and dated if CODIS entries were made. Alternatively, the box for N/A may be
checked in the CODIS — Data Entry field.

11. CODIS Specimen Detail Report printed; profiles have the correct DNA type and appropriate
specimen category:

o If applicable, ensure that the CODIS Specimen Detail Report has been printed from
CODIS and verify that the profiles were entered correctly and have been assigned to
the appropriate specimen category.

¢ N/A may be selected if CODIS entry has not been performed

12. If proficiency test, all data and required disclaimers verified to be entered correctly into

portal

¢ Using the hard copy print-out from the proficiency test portal, verify that all serological
testing and DNA testing results (STR and/or Y-STR) have been correctly transcribed
into the proficiency test portal

e Using the hard copy print-out from the proficiency test portal, verify all entries are
complete, including the designation of the specific test kits utilized, whether STRmix
used for interpretation, and that final comparisons of reference standards to evidence
are correctly transcribed

e If STRmix utilized, verify the required disclaimer has been included in the Comments
section of the hard copy print-out from the proficiency test portal
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13. Total number of pages for Administrative Review Documentation:
¢ Include a numeric tally of the number of pages of administrative review documentation
being provided to the analyst for corrections; each of these pages will be scanned into
the Object Repository of the Lab # in LIMS at the completion of the review process.

Review of Profiles Entered into CODIS

The administrative reviewer will document the review of all CODIS SDE forms prior to autosomal
STR profiles being marked for upload into CODIS. These forms contain detailed information of
DNA profiles entered, including the specimen category of the case. The reporting analyst will
forward this form to the CODIS Administrator for upload into CODIS after the report has been
released. The CODIS Administrator also documents their date of upload on the same form.

2.13.1.3 Review of Analysis Terminated Prior to Amplification (Negative Cases)
Cases which result in all samples being terminated prior to amplification will undergo a modified
Technical and Administrative Review which does not include a second read technical review. A
completed Processing Checklist will be included in the case file followed by the Analysis
Terminated Prior to Amplification Review Form.

The following will be verified during the technical review of a case file which was terminated prior to
amplification and the completion of the associated “Technical Review Checklist’:
1. Chain of custody documented and reviewed:
o Verify chain of custody for each item of evidence in SAFE, to include items of evidence
received, but not examined (if applicable).
o Verify that all items received but not tested are included in LIMS worksheet using the
“Insert Iltems Not Requested” field.
o Verify that all package numbers and item numbers from the chain of custody are
transcribed appropriately in LIMS worksheet and the final case report
o Refer tor Return of Rush Case Evidence Following Completion of Review for cases in
which the evidence has not yet been returned
¢ N/A may be selected if no chain of custody associated with the samples processed

2. Presumptive/Confirmatory testing documented to include lot numbers:
o Verify that all presumptive/confirmatory testing performed is documented appropriately
in LIMS worksheet and/or CONFIRMadactyl
o Verify that all lot numbers and dates have been appropriately recorded
o N/A may be selected if no presumptive/confirmatory testing performed

3. Results of presumptive/confirmatory testing included in report:
o Verify that the conclusions associated with each presumptive/confirmatory test
performed is reported in the lab report table
¢ N/A may be selected if no presumptive/confirmatory testing performed

4. LIMS worksheet documentation is complete:
e Ensure all appropriate fields in LIMS worksheet have been completed and are accurate
e Ensure the analyst’s notes include documentation of the appearance and size of
items/staining and the amount of sample/staining consumed for testing
o Ensure the spelling and grammar utilized in the analyst’s notes is appropriate
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o Verify that the correct items were examined per the request

5. All photos, LIMS documentation, and notes in case file reviewed for completeness:

e Ensure that all lab worksheets in the case file are reviewed for errors and
completeness, including Lab #s and item #s

e Ensure all appropriate samples are highlighted and contain all of the item #s relevant to
the case

o Verify that all fields in the worksheets have been populated appropriately, to include lot
numbers, pipettes, and dates

o If present, ensure photos are a correct reflection of the item/date they are examined
and that all required information is present

6. All samples qualify for negative reporting
o Verify that all samples yielded negative serological and/or Y-screen results based on
appropriate case scenario or do not contain a total amount of DNA required for
autosomal and/or Y-STR amplification

7. Results, opinions, and interpretations are consistent with LVMPD protocols:
o Verify that the decision to terminate analysis following serological screening is
supported by the test results and sample type
o Verify the decision to terminate analysis following quantitation is supported by the data

8. Final report reflects correct results, opinions, and interpretations and appropriate notes and

disclaimers:

o Verify that the serological and/or decision to terminate analysis following quantitation is
appropriately documented in the report

o Verify that all samples processed are included in the report, to include samples
terminated after quantitation

o Ensure all items of evidence received, but not specifically requested for examination are
included in a table below the DNA Results, Opinions, and Interpretations in the report,
when applicable. As applicable, the table will list the Lab Item #, Impound Package #,
Impound Item #, Item Description (can be generic)

e Ensure that all applicable notes and disclaimers are included at the end of the lab report

o Verify that the date the unit record was assigned to the analyst and the end date of lab
processing has been included in the required case file disclaimer at the end of the
report.

9. Total number of pages for Technical Review Documentation:
¢ Include a numeric tally of the number of pages of technical review documentation being
provided to the analyst for corrections; each of these pages will be scanned into the
Object Repository of the Lab # in LIMS at the completion of the review process

The following elements will be verified during the administrative review of a case file which was
terminated prior to amplification and the completion of the associated “Administrative Review
Checklist”:
1. Page numbers, analyst initials, and Lab Case/Unit Record # indicated on all pages; total
number of pages indicated on the first page:
o Verify the case file has been appropriately paginated and all pages initialed
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Ensure the total number of pages has been added on the first page of the file

Requested examinations conducted:

Verify that all requested items were processed. If they were not, the case file includes
documentation notifying the requestor

Verify that the requestor was notified in the event additional items were worked that
were not requested

All required case file documentation present and complete:

Ensure the case file has all necessary forms and worksheets and that all fields are
appropriately completed and correct

Spelling, grammar, and accuracy of case numbers and dates reviewed in case file and

report

Ensure all case numbers and dates referenced in the case file and report are correct
and that spelling and grammar used throughout is appropriate

Verify the following elements of the report are accurate and present:
a.

b.

Case identifier(s): Ensure all lab case numbers and event numbers are correct

Description of evidence examined: Ensure all items examined are included in the
results table along with the appropriate description.

Results, opinions, and interpretations: Ensure all items of evidence examined are
associated with a result and/or conclusion.

A quantitative or qualitative interpretive statement: Ensure all items of evidence
examined are associated with a quantitative or qualitative statement regarding the
weight of the conclusion.

Disposition of evidence: Verify the disposition of evidence statement is present.

Address of the DNA Annex included at the bottom of page one: Verify the address is
present in the footer below LVMPD Forensic Laboratory on page one of report.

Name and title of person accepting responsibility for the content of report: Ensure there
is a signature line present with the full name, P#, and title of the authoring analyst of the
report. The analyst’s electronic signature will be generated on the report upon final
publication in LIMS.

Verification that chain of custody initiated in the Quality Management System (QMS) for all

extracts and substrates

In the QMS, verify that each individual extract and substrate tube is present on the
cryobox plate map(s) associated with the Year/Box#(s) listed on the Processing
Checklist

Verify that each individual extract and substrate tube is accounted for on the chain of
custody history in the QMS

Refer to Storage of Rush Case Extracts Following the Initiation or Completion of
Review for cases in which the extracts have not yet been stored

7. Verification that all items in the Unit Record Object Repository are correctly labeled:

Verify that all applicable items contained in the Unit Record Object Repository at the
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time the administrative review checklist is being completed (e.g., emails, photos, etc.)
have been approved.
N/A may be selected when items are not present in the Unit Record Object Repository

8. Handwritten notes and corrections dated and initialed:

Ensure all handwritten notes in the case file include initials and the date the notes were
written.

Ensure all corrections (regardless of whether changes made before or after technical
review) are made with a single strike-through with initials and the date of the correction.
N/A may be selected when the case file does not include handwritten notes or
corrections

9. Amended/ Supplemental reports correctly noted:

Ensure report headers and disclaimers correctly denote if the case is amended/
supplemental/ or a re-interpretation.

If report is amended or a re-interpretation, ensure the disclaimer is present as to why
the case report is being re-issued.

N/A may be selected when the report is not amended, supplemental, or a re-
interpretation

10. Processing and Case File Technical Review Checklists completed, dated, and signed:

Ensure the Processing Checklist and Case File Technical Review Checklists have been
appropriately completed and are signed and dated by the required individual(s).

11. Total number of pages for Administrative Review Documentation:

Include a numeric tally of the number of pages of administrative review documentation
being provided to the analyst for corrections; each of these pages will be scanned into
the Object Repository of the Lab # in LIMS at the completion of the review process.

2.13.1.4 Completion of the Reviews in LIMS
Following the completion of the technical review checklist, the reviewer will electronically complete
the technical review process in LIMS by verifying the following:

A technical review sheet has been completed

Following the completion of the administrative review checklist, the case file and review
documentation forms will be scanned into the Object Repository in LIMS and approved. The
administrative reviewer will then verify the following during the electronic completion of the review
process in in LIMS:

The administrative review sheet has been completed

The proper documentation has been imported into the Unit Record Object Repository
CODIS entry has been documented on a review sheet

The Lab Report pending release has been verified to be associated with the correct Lab
Case number and Unit Record

Once the administrative review is complete, the report is published in LIMS.
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2.13.1.5 Administrative Review of CODIS Hit Packets
CODIS Hit Packets require an administrative review only. Following the completion of the
checklist, the electronic administrative review will be completed in LIMS. The electronic technical
review is withdrawn.

The following elements will be verified during the administrative review of a CODIS hit packet and
the completion of the “Database Hit Report/Letter Administrative Review Checklist”:
1. Documentation within the casefile that CODIS profile was eligible for CODIS entry

Verify documentation present in casefile or unit record that forensic profile was
entered under for eligibility

N/A may be selected for hits between LDIS arrestee/offender/sex registrant
samples and forensic samples from other laboratories

2. Inter/Intrastate Match Request information correlates to Match Response information

For matches involving other laboratories (NDIS/SDIS), review email
correspondence for correct transcription of contact information and sample/case
requests

N/A may be selected for hits between LDIS samples

3. Names, biographical data and offense are consistent on report/letter

Verify name, biographical data and offense listed on report is accurate by
comparing to copies of sample collection documentation
N/A may be selected for case-to-case only matches

4. Worksheet/packet reviewed for accuracy and consistency with report/letter

Verify Match ID#(s) and Lab #(s) on Database Hit Review Form are consistent with
Match Detail Report(s) and cases being reported

Verify stringency of match(es) (high or moderate) included on report/letter are
consistent with stringency on Match Detail Report(s) and definition of stringency is
included at end of report. Definition not required on letter as recipient is CODIS user
with knowledge of match stringency.

Review worksheet for spelling/typographical errors (particularly in free text boxes)

If sample/item name information is typed into the Notes field, verify consistency with
the sample/item name on the report

Verify CODIS Specimen |D# matches Match Detail Report

Offender Hits: verify “fingerprints confirmed” matches the initials and date of the
analyst or NV-DPS performing the confirmation documented on the fingerprint card
Arrestee/Sex Registrant Hits: verify “fingerprints confirmed” says “State” in the notes
field

Verify DNA Qualifying Offense is consistent with court paperwork or STACS
information

Review Specimen Details Report

o Check source ID on forensic samples, if applicable

o Check partial profile information

o Check case ID

o Review STR/YSTR Comments field for spelling and hit reporting accuracy
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5. Database match confirmation data technical reviewed and signed off
o Verify copy of match confirmation technical review checklist present in packet
¢ N/A may be selected if there are duplicate database samples that do not require
match confirmation or for case-to-case only matches

6. STRmix Database Search and/or STRmix LR From Previous Report(s) included, if
applicable

o Verify STRmix Database Search Report included and that candidate sample LR is
>100,000 (1.0000E5) under “LR Results” section at end of report

e If STRmix Database Search candidate sample LR is between 50,000-100,000,
verify that lowest 99% 1-Sided Lower HPD Interval value on STRmix LR From
Previous Report is >50,000 (5.0000E4) under “Per Locus Likelihood Ratios” section
at end of report

¢ N/A may be selected for hits involving profiles that do not require STRmix to
disposition a match. Partial and mixture forensic profiles generated with COSTaR
may require STRmix to disposition a match.

7. Page numbers and initials on bottom of each page within data packet
o Verify packet has been appropriately paginated (Page # only, Case # not required)
and all pages are initialed
e Ensure total number of pages has been added on the first page of the packet

8. Hit Notification Report/letter to correct unit/person
o Verify original case and agency requestor listed on report/letter

9. Hit Notification Report/letter reviewed for clerical errors

o Verify NRS information is correct and lists both numbers if both arrestee and
offender hits are reported on one report/letter

o Verify that all event #s, area command (if applicable) and crime type are listed in
header and/or body of report for multiple case hits

o Verify that wording is plural when multiple supplemental confirmation buccal swabs
are requested

o Verify that Property Connect wording has been removed if the report is going to an
outside jurisdiction

e Check that information on the report is consistent with the worksheet

2.13.1.6 CODIS Deletion Reports
The technical and administrative review of CODIS Deletion Reports will be completed by verifying
the criteria listed on the “CODIS Deletion Review Form”. This form can be found in the QMS.

2.13.1.7 Legacy Data Review
Legacy data which is re-evaluated for CODIS entry or re-interpreted for comparison to a previously
reported reference standard will utilize the “Legacy Data Review Form”. In both instances, there is
no laboratory work or new data generated. All evaluation, interpretation, and comparisons are
performed with existing DNA data.

Following the completion of the review checklists, electronic technical and administrative reviews
will be completed in LIMS.
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The following elements will be verified during the technical review of legacy data and the
completion of the “Legacy Data Technical Review Checklist”:
1. LIMS worksheet documentation is complete:
o Ensure all appropriate fields in LIMS worksheet have been completed and are accurate
o Ensure the spelling and grammar utilized in the analyst’s notes is appropriate
o Verify that the correct items were examined per the request

2. All photos, LIMS documentation, and notes in case file reviewed for completeness

3. Review of documentation on electropherograms, number of contributors, STRmix-eligibility

o Verify that at minimum, all casework evidence electropherograms include the number of
contributors. For mixtures, the name of at least one locus must be designated where
the determination for the number of contributors was made

e If anindication of male DNA is present

o Suitability for STRmix interpretation or statistical calculation

¢ If the data is not being used for additional interpretation (i.e., inconclusive), the reason
why (e.g., DNU due to loss of resolution, due to limited data, no additional conclusions,
etc.). If appropriate, verify the data is appropriately designated as DNU in the injection
list and on the electropherogram

4. Popstats statistics have been reviewed:
o If applicable, verify that the DNA types were appropriately transcribed into Popstats and
that the resultant statistic was appropriately transcribed into the lab report
¢ N/A may be selected if Popstats calculations were not performed

5. Results, opinions, and interpretations are consistent with LVMPD protocols:
e Verify that the conclusions documented on the electropherograms and comparisons to
reference standards are supported by the data
o Verify that the interpretation and conclusions documented on the electropherograms
and report are supported by the current Biology/DNA Procedures Manual, with the
exception of documented deviations approved by the DNA Technical Leader)

6. Final report reflects correct results, opinions, and interpretations and appropriate

notes/disclaimers:

o Verify that the conclusions documented on the electropherograms and STRmix outputs
are correctly transcribed into the lab report

o Verify that all samples evaluated are included in the report, to include EF and SF pairs

o Ensure that all applicable notes and disclaimers are included in the lab report

o Verify the date the unit record was assigned to the analyst and the end date of
evaluation is included in the required case file disclaimer at the end of the report.

7. CODIS Entry:
a. Ensure documentation is included in the case record regarding the eligibility of CODIS
samples and the location of where to find this eligibility information is notated in the Unit
Record Comments

b. Verify that all fields in the CODIS SDE form have been appropriately completed, that
the DNA types are correct, and profile(s) meet MME requirements (if applicable)
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8.

c. Verify statement regarding CODIS is present in the lab report for each profile entered

Total number of pages for Review Documentation:

¢ Include a numeric tally of the number of pages of technical review documentation being
provided to the analyst for corrections; each of these pages will be scanned into the
Object Repository of the Lab # in LIMS at the completion of the review process

In the event pages are added to the case file during administrative review and/or a technical
correction is made to the case file that was the original responsibility of the case file technical
reviewer, the case file technical reviewer will add a second date to the review checklist to denote
the corrections.

The following elements will be verified during the administrative review of legacy data and the
completion of the “Legacy Data Administrative Review Checklist”.

1.

Page #s, analyst initials, and Lab Case/Unit Record # indicated on all pages; total # of
pages indicated on page 1:

o Verify the case file has been appropriately paginated and all pages initialed

o Ensure the total number of pages has been added on the first page of the file

Requested examinations conducted:

o Verify that all requested items were evaluated. If they were not, the case file includes
documentation notifying the requestor

o Verify that the requestor was notified in the event additional items were evaluated that
were not requested

All required case file documentation present and complete:
e Ensure the case file has all necessary forms and worksheets and that all fields are
appropriately completed and correct

Spelling, grammar, and accuracy of case numbers and dates reviewed in case file and

report

e Ensure all case numbers and dates referenced in the case file and report are correct
and that spelling and grammar used throughout is appropriate

Verify the following elements of the report are accurate and present:
a. Case identifier(s): Ensure all lab case numbers and event numbers are correct

b. Description of evidence examined: Ensure all items evaluated are included in the
results table along with the appropriate description.

c. Results, opinions, and interpretations: Ensure all items of evidence evaluated are
associated with a result and/or conclusion.

d. A quantitative or qualitative interpretive statement: Ensure all items of evidence
evaluated are associated with a quantitative or qualitative statement regarding the
weight of the conclusion.

e. Disposition of evidence: Verify the disposition of evidence statement is present.

Address of the DNA Annex included at the bottom of page one: Verify the address is
present in the footer below LVMPD Forensic Laboratory on page one of report.
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g. Name and title of person accepting responsibility for the content of report: Ensure there
is a signature line present with the full name, P#, and title of the authoring analyst of the
report. The analyst’s electronic signature will be generated on the report upon final
publication in LIMS.

6. Verification that all items in the Unit Record Object Repository are correctly labeled:
o Verify that all applicable items in the Unit Record Object Repository at the time the
administrative checklist is completed (e.g., emails, photos, etc.) have been approved.
¢ N/A may be selected if there are not items in the Unit Record Object Repository

7. Handwritten notes and corrections dated and initialed:
o Ensure all handwritten notes in the case file include initials and the date the notes were
written.
o Ensure all corrections (regardless of whether changes made before or after technical
review) are made with a single strike-through with initials and the date of the correction.
o N/A may be selected when handwritten notes or corrections are not present in case file

8. Amended/ Supplemental/ Re-interpretation reports correctly noted:
o Ensure report headers and disclaimers correctly denote if the case is amended/
supplemental/ or a re-interpretation.
e If report is amended or a re-interpretation, ensure the disclaimer is present as to why
the case report is being re-issued.
¢ N/A may be selected if the case is not amended, supplemental, or a re-interpretation

9. CODIS data entry packet including Specimen Detail Report reviewed:

o If applicable, ensure that the CODIS Specimen Detail Report has been printed from
CODIS and verify that the profiles were entered correctly and have been assigned to
the appropriate specimen category.

¢ N/A may be selected if CODIS entry has not been performed

10. Total number of pages for Review Documentation:
¢ Include a numeric tally of the number of pages of administrative review documentation
being provided to the analyst for corrections; each of these pages will be scanned into
the Object Repository of the Lab # in LIMS at the completion of the review process.

2.13.2 Review of Database Samples
Technical and administrative review are required when issuing a database report with information
pertaining to technical data. For example, with a volunteer hit, a supplemental report with statistics
is issued and requires both technical and administrative review.

Hit notification reports are sent as a result of a database hit. These reports do not contain
technical data and require, at a minimum, an administrative review. This review will be
documented on the Database Hit Review Form and will be maintained in the case file, scanned
into the object repository of LIMS, or the CODIS hit file.

Database proficiency tests undergo both a technical and administrative review, which are
documented on the Database Proficiency Review Checklist. For purposes of proficiency testing
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only, CMF files associated with proficiency tests will be created by the assigned analyst prior to the
submission to technical review. Proficiency test sample data will not be imported into CODIS.

Database packets will have a documented technical review of generated data prior to uploading or
searching in LDIS. This review will be documented in the database packet on the “Technical
Review Checklist — Database Knowns” worksheet. Samples being re-tested during the match
confirmation process will also undergo this documented technical review.

Completion of the Technical Review Checklist — Database Knowns Form

1.

Extraction Blank [N/A] and Amplification Negative Control(s) acceptable

o Verify that there are no allelic peaks present above the analytical threshold

o Verify that a primer flash occurred in the raw data

e Extraction Blank may be circled N/A if only punched samples are being processed in
the batch

Custom Control [N/A] and Amplification Positive Control(s) correct

o Verify all peaks are present in the positive control and that the homozygous peak
heights achieve the stochastic threshold designated for the amplification cycle number

e Custom controls are only used for first pass punched plates and may be otherwise
circled N/A (e.g., only contains sample extracts for match confirmation batches)

Ladders acceptable
o Verify all peaks are present with no loss of resolution which may affect the bin sizes

Internal standards reviewed (#/sizes of peaks)
o Verify all expected peaks are present above analytical threshold and labeled correctly

True off-ladder allele(s), Y-marker bi-allele(s), and/or tri-allele(s) confirmed
o If present, verify that off-ladder alleles, bi-alleles, and/or tri-alleles are confirmed via the
appropriate procedure when possible

Re-runs or failures noted below

o Verify that all samples which required additional processing are noted in the “To re-run”
and/or “Notes” columns and which re-processed sample being reported is indicated
(e.g., RL1 versus RL2)

e For match confirmation samples, verify that the presence of drop-out is indicated in the
“Notes” column

o N/A may be selected in the event a first-pass plate requires no additional re-processing

Electronic data reviewed. Electropherograms and DNA types are consistent [ N/A |

e Review the electronic GeneMapper ID-X data for all samples and controls to ensure all
artifacts have been appropriately edited, off-ladder alleles reviewed, and loss of
resolution documented (if applicable). Verify data does not contained single base pair
resolution or migration issues.

e For match confirmation samples, verify that the DNA profile obtained is consistent with
the DNA profile already in CODIS

e For any samples which are re-isolated, re-amplified, re-injected, or re-loaded, verify that
the DNA profile obtained is consistent with the original results to confirm correct sample
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was selected for re-processing
¢ N/A may be circled in the event a first-pass plate requires no additional re-processing
and no electropherograms are printed for review

8. Re-worked samples have the appropriate associated controls
¢ Verify that all samples which are re-isolated, re-amplified, re-injected, or re-loaded have
the required controls, including match confirmation samples
o N/A may be selected in the event a first-pass plate requires no additional re-processing

9. All notes, worksheets, and electronic data are correct
o Ensure the packet has all necessary forms and worksheets and that all fields are
appropriately completed and correct
o Ensure that any failed sample has a printed electropherogram
e Ensure that any sample with an OL has a printed e-gram and associated zoom-in page
showing the OL compared to the ladder(s)
e Ensure all pages are initialed

10. Total number of pages for Database Review Documentation
o Record the total number of pages of technical review documentation being provided to
the analyst for corrections; each of these review documentation pages will be page
numbered and initialed by the analyst and included with the packet

Unresolved Discrepancies

The DNA Technical Leader maintains scientific authority and is accountable for all technical
operations of the Biology/DNA Detail. If there are unresolved discrepant scientific conclusions
between analysts and reviewers, the DNA Technical Leader will decide how to proceed. Conflicts
between the analyst and reviewer require all individuals to be present when meeting with the DNA
Technical Leader. The results of this discussion and outcome of the resolution will be documented
in the case file or database packet.

The CODIS Administrator is accountable for CODIS on-site at the LVMPD Forensic Laboratory. If
there are unresolved discrepancies concerning CODIS, the CODIS Administrator will decide how
to proceed. If necessary, the CODIS Administrator may consult with the Nevada SDIS
Administrator or the NDIS custodian before making a final decision.

Verification and Resolution of Database Matches

Candidate matches are reviewed and evaluated by the CODIS Administrator or Alternate.
Unsolved casework Offender Hits (OH) and Arrestee Hits (AH) are the first priority in laboratory
processing and are confirmed by DNA re-testing and fingerprint comparison. Match confirmation
data is technically reviewed and hit notification reports are administratively reviewed prior to
dissemination. A hit notification report issued to the investigating agent requests a comparison
buccal swab sample from the person be collected with a chain of custody and submitted to the
LVMPD Forensic Laboratory to complete the casework comparison.

Reference standards from the individual impounded as evidence or DNA sample data from a
previous case may be used as a confirmation sample to complete the case match.

Per NDIS rules, case-to-case matches or Forensic Hits (FH) are a second priority in laboratory
processing. Case-to-case forensic matches are reviewed by the CODIS Administrator or Alternate
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2.14.2

and/or the Forensic Scientist. A hit notification report issued to the investigating agent states the
possibility of an investigative lead and that profiles are continually searched in CODIS. Case-to-
case matches between solved cases may be communicated to the investigating agent(s) via email.

The resolution of database matches is finalized in the monthly data reported to lab management
and to the CODIS State Administrator. The matches are broken down into Offender Hits, Arrestee
Hits, and Forensic Hits at the LDIS, SDIS and NDIS levels. The total number of Investigations
Aided (IA) matches are also reported. These metrics are used by NDIS.

QAS Audits

The Biology/DNA Detail will be audited annually in accordance with the Quality Assurance
Standards for Forensic DNA Testing Laboratories and the Quality Assurance Standards for DNA
Databasing Laboratories (July 1, 2025). The annual audits will occur every calendar year and will
be at least six months and no more than 18 months apart, unless otherwise authorized by the FBI
based on specific circumstances and with documented approval from the audit team. Audit teams
may consist of one or more individuals.

All audit documentation is maintained in the QMS and available for auditor inspection.

Internal QAS Audits

The internal audit team will consist of at least one individual who is a qualified or previously
qualified DNA analyst in the LVMPD’s current DNA technologies (amplification kits) and platform
(CE instrumentation), and at least one individual who is a qualified auditor who has successfully
completed the FBI DNA auditor training course. Additionally, at least one participant will be a
currently or previously qualified DNA database analyst.

External QAS Audits

An external audit will be performed at least once every two years. The audit will be conducted by
one or more auditor(s) who have successfully completed the FBI’'s DNA auditor training course and
are employed at an agency outside of the LVMPD. At least one auditor must be a current or
previously qualified analyst in the LVMPD’s current DNA technologies and platform. Additionally,
at least one auditor shall be a currently or previously qualified DNA database analyst. The
auditor(s) and their applicable qualifications will be documented in Appendix C.

The external auditor(s) should be familiar with management and operational practices of a forensic
laboratory and have first-hand experience with the technical aspects of a DNA laboratory.

The DNA Technical Leader, in coordination with the Quality Manager and Forensic Laboratory
Manager, are responsible for scheduling audits. Audit documentation of the analysts (FLT and
Forensic Scientists), technical reviewers, casework CODIS administrator, and DNA Technical
Leader who have had their education, experience, and training qualifications evaluated and
approved during one external audit will be maintained in QMS. Approval of an individual’s
education, experience, and training qualifications will be documented in Appendix D.

Beginning July 1, 2020, the Biology/DNA Detail will maintain audit documentation of the evaluation
and approval of individuals who have been qualified in additional technologies, typing test kits,
platforms, or interpretation software since the last external audit. Approval of additional training
qualifications will be documented in the audit document.
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2.151

Validations reviewed during one external audit do not have to be audited again unless such
additional reviews are deemed necessary by the auditors. External audit documentation for
previously evaluated and approved validations will be maintained in the QMS. Approved validation
studies reviewed during an audit will be documented in Appendix E.

Audits may consist exclusively of external audits and may be performed more frequently than an
annual basis. All external audits, regardless of frequency, shall be submitted to the NDIS
Custodian as outlined below.

Review of QAS Audit and Corrective Action

Internal and external audit documentation, including corrective actions (if applicable), will be
reviewed by the DNA Technical Leader to ensure findings are appropriately addressed. The
review will be documented using the “DNA QAS Audit” workflow in QMS. This workflow
additionally requires review and acknowledgement of all internal and external audit documentation,
including corrective actions (if applicable) by the CODIS Administrator and DNA Management.

Submission of External QAS Audits to NDIS

The LVMPD will provide all external audit documentation and laboratory responses to the FBI
within 30 days of the laboratory’s receipt of the audit documents or reports. It is important for the
LVMPD to date stamp or otherwise denote when the external audit report was received from the
auditors and to maintain the email documenting the date when the laboratory sent the external
audit documentation and laboratory responses to the FBI.

The LVMPD will detail any incorporated corrective actions as a result of the audit in the Responses
section of Appendix A. This response to the findings in an audit document report should be
maintained as part of the Audit Document Report.

In instances when corrective actions have not been completed within 30 days of audit receipt, the
LVMPD will provide a timeline to the FBI for completion of the corrective actions, but still send all
external audit documentation to the FBI within 30 days of receipt.

Annual Review of the Biology/DNA Quality System

The Biology/DNA Detail’s quality system will be reviewed annually under the direction of the DNA
Technical Leader. This review will be independent of the internal and external audit requirements
associated with Standard 15 of the FBI Quality Assurance Standards for Forensic DNA Testing
Laboratories and DNA Databasing Laboratories (revision July 1, 2025).

The annual review may include a review of the analytical procedures and protocols, continuing
education records, proficiency test records, training records, corrective actions, the completion of
scientific literature review records, and review of environmental health and safety practices as
related to the Biology/DNA Detail. Upon completion, the DNA Technical Leader will document the
approval of the review.

Annual Quality Assurance Casework and Database Reviews

Under the direction of the DNA Technical Leader, the Biology/DNA Detail will complete an annual
review of case files and database packets as a quality assurance mechanism to evaluate the
products of the analyses being conducted by the laboratory. The review will be conducted each
calendar year and will be performed independently of the technical review requirements associated
with Standard 12 and the external audit requirements associated with Standard 15 of the FBI
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2.16

Quality Assurance Standards for Forensic DNA Testing Laboratories and DNA Databasing
Laboratories (revision July 1, 2025).

Prior to performing these annual reviews, the scope of the reviews will be defined and outlined in
the “LVMPD Forensic Laboratory Performance Measures and Goals” which is approved by the
DNA Technical Leader and published in the QMS. The scope will address the specific elements
being reviewed in the case files or database packets, what constitutes a representative sample,
and the time period associated with the review. The definition for what constitutes a representative
sample may vary from year-to-year.

The completion of the annual quality assurance review will be documented on the “Annual Quality
Assurance Casework Review” and “Annual Quality Assurance Database Review” checklists.
Completed copies of these checklists will be maintained in the case Object Repository or with the
database sample packets, as applicable. Additionally, the completion of the required reviews will
be tracked in a spreadsheet maintained on the H:drive.

Outsourcing Ownership/Subcontracting

The LVMPD will select a vendor laboratory that complies with the FBI's Quality Assurance
Standards for Forensic DNA Testing and DNA Databasing Laboratories and the accreditation
requirements of federal law. The vendor laboratory will supply the LVMPD with documentation of
previous audits demonstrating compliance with the QAS standards and federal accreditation
requirements. These documents will be reviewed by the DNA Technical Leader. Copies of the
documentation and acceptance by the LVMPD will be maintained in the QMS.

The DNA Technical Leader will approve the technical specifications of the outsourcing agreement
prior to it being awarded. When the LVMPD intends to take ownership of the vendor laboratory
data (e.g., autosomal STR analysis data), the vendor laboratory may not initiate analysis of
LVMPD sample processing until this documented approval is received. Department regulations
prohibit the DNA Technical Leader from signing the contract award due to this function being
handled by the Purchasing Department. However, documentation of this approval will be
maintained in the QMS.

In rare instances, it may be requested for the LVMPD to take ownership of data that was
generated from a vendor laboratory in the absence of an outsourcing agreement between the
either the law enforcement agency, the vendor laboratory, or the LVMPD. Prior to acceptance of
ownership of product(s) of forensic DNA analyses from the vendor laboratory, the following will be
documented by the LVMPD DNA Technical Leader:
o Approval from the CODIS Administrator and written permission from the NDIS Custodian
for any scenario that involves CODIS entry and searching
Approval of the technical specifications that were utilized for testing
¢ Review of the documentation of an on-site visit that occurred within 18 months of the
conducted analysis. Alternatively, an on-site visit of the vendor laboratory may be
conducted within 18 months of the completed analysis

In the event the LVMPD is asked to accept ownership of data generated by another NDIS
participating laboratory that has permanently ceased operations, the LVMPD will obtain written
permission from the NDIS Custodian.
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2.16.1

2.16.1.1

Acceptance of Outsourced Data
As defined by the QAS, ownership applies when any of the following occur:
1. The LVMPD will use samples, extracts, or materials from the vendor laboratory for the
purposes of forensic testing (i.e., perform lab work using items generated by the vendor).

The LVMPD will interpret (or re-interpret) data generated by the vendor laboratory.

The LVMPD will issue a report describing or drawing conclusions on the results of the DNA
analysis performed by the vendor laboratory.

4. The LVMPD will enter or search a DNA profile in CODIS from data generated by a vendor
laboratory.

Note: A profile generated by another laboratory from a casework reference standard may be used
to issue a report of comparisons to analyses performed at the LVMPD provided that the report
does not describe the results of the reference standard (i.e., full male profile). The original report
associated with the reference standard will be referenced for the results.

Ownership Reviews

An ownership review is required to take place in the above-listed circumstances. This review is
defined as the technical review of outsourced DNA data and is performed independently from the
technical and administrative reviews conducted by the vendor laboratory.

The LVMPD may decide to not take ownership of the vendor laboratory data when probative
results are not obtained (e.g., all DNA profiles generated are consistent with the intimate donor),
when the quality of the DNA profile results are not suitable for comparison to reference standards
(i.e., uninterpretable), or when the case information does not support CODIS-eligibility.

Prior to accepting, uploading, or searching data in CODIS from any vendor laboratory or agency,
the LVMPD will perform an ownership technical review of the data to verify the integrity of the DNA
data received. The ownership review will be performed by an LVMPD employee (or contract
employee) who is qualified, or was previously qualified, in the technology, platform, and typing
amplification test kit used to generate the vendor data. The individual will participate in the
LVMPD'’s proficiency test program or, with documented approval from the DNA Technical Leader,
the proficiency test program of another NDIS laboratory.

All ownership technical reviews will include verification of the DNA types, eligibility, and the correct
specimen category prior to entry into CODIS. The completion of the review will be documented on
the “Outsourced Casework Internal Review Checklist” or the “Outsourcing Casework Review Form
— SAK Cases” depending on whether the ownership review is performed in-house or by an
external contractor. These review forms can be found in the QMS.

The ownership review will include the following elements:
o Review of all DNA types to verify that they are supported by the raw and/or analyzed data
(electropherograms and images)
o Review of all associated controls, internal size standards, and allelic ladders to verify that
the expected results were obtained
¢ Review of the final report to verify that the results/conclusions are supported by the data
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2.16.2.2

2.16.3

e For samples to be entered into CODIS, verification of the DNA types, profile eligibility, and
correct specimen category

IMPORTANT! Verification of CODIS eligibility must be performed by a current CODIS user
and therefore may require independent review when an ownership review is being
performed by a contract employee. When necessary, this independent verification will be
documented on the review checklist and dated and initialed by the current CODIS user.

Prior to upload of CODIS-eligible profiles, a STRmix DBSearch will be performed against the
LVMPD Staff Elimination Database for all outsourced profiles interpreted using STRmix. Refer to
the Biology/DNA Procedures Manual for information regarding how to perform this search.

Each vendor case file will also receive an administrative review, except as indicated below.
Documentation of requests for corrections, identification of technical issues, or suggestions noted
during the ownership technical or administrative review process will be memorialized via email with
the vendor laboratory and maintained in the case file.

The LVMPD does not currently accept data generated using Rapid DNA analysis on casework
reference standards.

The LVMPD reserves the right to not take ownership of data generated during outsourcing. Cases
containing samples which screen negative during initial screening, yield quantitation data deemed
unsuitable for autosomal STR analysis, or yield non-probative DNA profiles that are consistent with
originating from the reasonably expected donor may be deemed as “Negative Cases” by the
LVMPD thereby absolving the data from the above technical and administrative review
requirements.

Ownership Reviews of Previously Reported Batched Negative Cases
The following procedure will be utilized to document the ownership review of data associated with
a previously reported batched negative case.
1. Print an “Outsourcing Laboratory Technical and Administrative Review Form”.
2. ldentify a different case number which was processed as part of the same outsourcing
batch which previously received a documented review of the batch controls (top portion of
the checklist):

Note: When possible, the same individual will complete the next documented step.
However, should this individual not be available, this step may be completed and
authorized by any qualified reviewer.

o The original batch control reviewer will complete the top portion of the new checklist
and add a comment to the box which states: “All batch controls originally reviewed
and signed off during the review of <Case #> on XXXXX date.”

o The individual will sign and date the checklist using the current date in order to
authorize this information and own this portion of the review

3. The remainder of the review form will be completed for the case prior to utilizing the
extracts, samples, or DNA profiles for additional analyses or comparisons.

Quality Assurance Procedures for Outsourced Data
Quality assurance procedures help to ensure and verify the integrity of the data being received
from the vendor laboratory. QC samples will be sent and processed with each batch of casework
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2.16.4

2.16.4.1

2.16.5

cases being outsourced. A batch is defined as a shipment to the outsourcing vendor containing
greater than one case for processing. The number of samples included as QC samples will be 4%
of the number of cases being processed and will include a single source and/or mixture depending
on the type of cases being sent. The LVMPD will perform 100% of the technical reviews
associated with QC samples.

Note: It is not necessary to send QC samples when outsourcing singular cases.

The LVMPD will utilize the following review guidelines:
e Atleast 3% of reported “Negative Cases” will receive both a technical and administrative
ownership review.
o When technical reviews are performed by a contract employee, the LVMPD will perform
100% of the administrative reviews of cases.
e Atleast 3% of cases technically reviewed by a contract employee will receive an additional
technical review performed by the LVMPD.

Copies of the outsourcing vendor’s case documentation will be maintained in the Object
Repository of LIMS and/or on the H:drive. The Object Repositories of all cases associated with the
untested sexual assault kit project will include a one-page document to direct discovery requests
back to the outsourcing vendor.

Onsite Visits

An onsite visit will be conducted to assess the vendor laboratory’s ability to perform analysis on
LVMPD casework or databasing samples prior to the initiation of analysis. The site visit will be
performed by either the DNA Technical Leader or designated employee of the LVMPD or and
NDIS participating laboratory who is qualified or previously qualified in the technology, platform,
and typing amplification test kit used to generate the DNA data. Alternatively, an onsite visit
coordinated by a designated FBI employee may be evaluated and approved by the DNA Technical
Leader. Documentation will be maintained of the date the onsite visit was performed, a summary
of the visit, and the name(s) of the qualified personnel conducting the visit.

During the initial onsite visit, the vendor laboratory’s external audit document report, the
laboratory’s responses, and/or the follow-up actions to the findings detailed in the report will be
obtained from the vendor, if not previously provided. Audit documentation generated from an
external audit conducted by a different agency is sufficient to maintain on file for subsequent years
of an ongoing contract.

Extension of Outsourcing Agreements

If the LVMPD’s outsourcing agreement/contract extends beyond one year, an annual on-site visit
must be conducted. Each visit must be at least six months, but no more than 18 months apart.
The site visit may be conducted by qualified LVMPD personnel, by obtaining documentation from
an on-site visit conducted by another NDIS laboratory using the same technology, platform, and
typing test kit to generate DNA data, or by a designated FBI employee. The review of the on-site
visit will be documented by the DNA Technical Leader and maintained in the QMS.

Outsourcing of Investigative Genetic Genealogy

The DNA/Biology Detail follows the United States Department of Justice “Interim Policy on
Forensic Genetic Genealogical DNA Analysis and Searching” when outsourcing samples for
genetic genealogy.
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Requests for Analysis
The following are used for requests for analysis:
o Property Connect
e Form LVMPD 63
o Signed Volunteer Consent Form associated with a buccal swab kit
o The completion of an OnBase check for these forms should be notated in the LIMS
Unit Record comments with the date and initials associated with the check.
o Evidence impound reports submitted by CSI| associated with Property Crimes cases
o The two evidence items believed to provide the best opportunity for obtaining an
interpretable DNA result. The reason for the items’ selection will be documented.

Refer to Department Manual Sample Limitations for Forensic Analysis for further details.

Analysis of Unrequested Buccal Swab Reference Standards

When unrequested buccal swab reference standards are identified during the course of case
research, these references may be analyzed without an additional formal Forensic Laboratory
Request. Documentation will be maintained in the case file regarding where the additional
information was located and why the reference standard is believed to be potentially valuable for
DNA interpretation (e.g., documented consensual partner, lives in the residence where items of
evidence were collected, etc.). The requestor will be notified of the additional analysis. Analysis
may begin once this documented notification has been made.

Identification of Cartridges and/or Cartridge Casing Groups

Up to five (5) cartridges and/or cartridge casings may be grouped together for processing as a
single DNA sample. Following the issuance of a NIBIN report, the requestor may select up to five
(5) cartridges and/or casings for DNA processing from each group fired from a single firearm. The
specific cartridges and/or casings selected for analysis will be documented on the request,
including whether the identified items will be swabbed individually or as groupings.

Prioritization of Casework Requests

The Casework Section of the Biology/DNA Detail utilizes group work to process casework
requests. To the extent practicable, and consistent with public safety considerations, samples
from homicides, robberies, and sexual assaults are prioritized. The following provides general
guidance as to each type of case processed within the Detail and how the cases are assigned.

Major Case Protocol (MCP) Rushes

e Approved by Executive Director of Criminalistics Bureau, Forensic Laboratory Director, or
acting designee
Public safety risk
Overtime is typically utilized until the case is completed
When applicable, latent print analyses completed first to confirm DNA analysis is necessary
Rotation utilized to pre-designate individuals responsible for processing, technical review,
and administrative review

Priority Group
o Cases with assigned court dates
¢ Invocation of the speedy trial
e Chain of Command priorities (e.g., as documented by a specific request from the Executive
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Director of the Criminalistics Bureau or Forensic Laboratory Director)
Any other quick turnaround time that has been approved by DNA Management

General Casework Groups
Homicides, sexual assaults, and robberies are prioritized as they are submitted

Supplemental homicide requests prioritized when received, followed by supplemental

sexual assault requests
All other cases assigned in order of prioritization followed by the oldest cases
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BIOLOGY/DNA DETAIL
QUALITY MANUAL

3.0

Title:  Technical Requirements

3.1

3141

3.1.2

Reagents
As outlined in the Forensic Laboratory Quality Manual, reagents used by the Biology/DNA Detail
will be suitable for the methods employed. All reagent containers and/or “parent” reagent
containers will be labeled. For purposes of labeling, a “parent” container will be considered the
original bottle/container as received from the manufacturer and/or a cryobox or other convenience
container which holds single use, small aliquots of individual tubes of the parent reagent. All
reagents, commercial and in-house, will be labeled with the following information:

¢ Identity of the reagent
Laboratory or manufacturer assigned lot number
Expiration date
Initials of the individual preparing the reagent or aliquot, if applicable
Hazard warning, where necessary

For reagents that do not have an expiration date provided by the manufacturer (either printed on
the container or on an accompanying certificate of analysis), the expiration date will be listed as
three years from the date an item is received, unless otherwise noted on the internal QC sheet
associated with the reagent. The date of expiration for all reagents utilized in casework will be
maintained in DNAXpress and/or Resource Manager.

When expiration dates are entered into LIMS, the expiration date is midnight the morning of the
expiration date entered. The Biology/DNA Detail recognizes that a reagent is still good for use
until 11:59 PM at the day of the expiration date. Due to the difference of expiring times, the
reagent will be entered into LIMS with an expiration date plus one day to allow for an accurate
expiration date/time.

Non-Critical Reagents
Each of the following reagents are considered non-critical; however, quality control (QC) tested
prior to a new lot being released for use in casework and at least once daily prior to use in
casework. A known positive sample of either blood or semen (depending on the reagent) and a
negative control will be utilized for testing.

e Acid Phosphatase Overlay

o 3% Hydrogen Peroxide

e Phenolphthalein Test reagent

Various concentrations of ethanol are considered non-critical and are QC tested only as part of a
working solution.

Critical Reagents

QC testing of critical reagents and materials used in analytical protocols will be performed prior to
being used in casework or databasing analysis. The DNA Technical Leader will be notified
immediately in the event an issue is suspected with a reagent (critical or non-critical) within the
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3.1.21

3.1.2141

Biology/DNA Detail. The reagent will be segregated to ensure that it is not used until appropriate
troubleshooting/investigation can take place.

QC of critical reagents are identified below. At the time of receipt, information regarding these
kits/reagents is recorded in the Resource Manager of LIMS. Kits can be comprised of several
different reagents and lots, and each individual lot number will be recorded on the log sheet.

Electronic files generated for reagent QCs will be saved in the appropriate Reagent QC folder on
the Y:drive (e.g., .xls, .eds, .txt, and .hid files, .ser projects, etc.). Subfolders should be created for
each new lot number within the parent reagent folder.

QC packets will contain the following documentation, as applicable, to the QC being performed.
Pages of the packet will be hand-initialed by the individual preparing the packet prior to submission
for review. Once complete, the packet will be scanned into the LIMS Resource Manager.
e Reagent QC Review Form
¢ Reagent QC prep form/log sheet (emailed by Lab Aide or found in LIMS Resource
Manager)
e Lab processing worksheets
GeneMapper ID-X injection list (casework QCs only) and electropherograms (APC, ANC,
and QC samples/RBs)

Standalone Critical Reagents
The following standalone reagents are considered critical and require QC prior to use in casework
or databasing:
e 1M Dithiothreitol (DTT Aliquots)
DNA Digest Buffer/Organic Sperm Wash Buffer
DNA Suspension Buffer (TE)
Molecular Grade Water
BTmix
MTL Buffer
Buffer ATL
SwabSolution Reagent
5X AmpSolution Reagent
PunchSolution Reagent

QC Procedures for Standalone Critical Reagents
The procedures outlined in the following sections will be employed to demonstrate that each
standalone critical reagent is performing as expected.

Passing Criteria:

The QC will be deemed as passing if the known samples type as expected without the presence of
additional extraneous alleles and the reagent blank controls are free of authentic DNA signal
(including below analytical threshold).

If a standalone QC fails to meet the criteria outlined above, the test will be repeated in order to
verify that the failure was not the result of the specific workflow employed. If the QC fails a second
time, the reagent will be segregated. The manufacturer will be contacted in instances of suspected
contamination and/or defective reagents. A Quality Assurance workflow will be initiated in the
QMS to document the issues and necessary corrective action.
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3.1.2.1.2 1M Dithiothreitol (DTT Aliquots)
QC will be performed on new lots of DTT aliquots containing new combinations of component lots.

QC Procedure:
e Obtain a known DNA sample (at least one hair with a visible root)
e Perform a hair extraction including two RBs using the new lot of DTT
o Quant/amp/load samples using casework procedures
e Place QC checklist, QC/log sheet, and all lab worksheets into a folder and pass off to
analyst assigned to QC.
Place any electronic files (e.g., .txt, .eds, .hid, .ser) into the applicable folder
Retain all extracts until QC is signed off.

Interpretation Procedure:
o Ensure known DNA sample is consistent with donor and controls pass criteria. Print all
electropherograms (QC samples/RBs, APC and ANC) with authorizing documentation
(refer to passing criteria for standalone reagents).
¢ Initial and sign review form, and initial and number the bottom of all pages. First page
documents the total number of pages.
e Place any electronic files ( e.g., .txt, .eds, .hid, .ser) into the applicable folder

3.1.2.1.3 DNA Digest Buffer (Organic Sperm Wash Buffer)
QC will be performed on each new lot of digest buffer.

QC Procedure:
e Obtain a known DNA sample (buccal swab)
e Perform a non-differential extraction including two RBs using the new lot of buffer
o Quant/amp/load samples using casework procedures
e Place QC checklist, QC/log sheet, and all lab worksheets into a folder and pass off to

analyst assigned to QC.
Place any electronic files (e.g., .txt, .eds, .hid, .ser) into the applicable folder
Retain all substrates and extracts until QC is signed off.

Interpretation Procedure:
e Ensure known DNA sample is consistent with donor and controls pass criteria. Print all
electropherograms (QC samples/RBs, APC and ANC) with authorizing documentation
(refer to passing criteria for standalone reagents).
¢ Initial and sign review form, and initial and number the bottom of all pages. First page
documents the total number of pages.
e Place any electronic files (e.g., .txt, .eds, .hid, .ser) into the applicable folder

3.1.2.1.4 DNA Suspension Buffer (TE) and Molecular Grade Water
QC will be performed on each new lot of DNA suspension buffer or molecular grade water.

QC Procedure:
o Amplify 15 pl of QC reagent in place of DNA template using Investigator 24plex QS
o Co-amplify an APC and ANC utilizing previously QC’d lot of molecular grade water
e Load samples using casework procedures
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3.1.21.5

3.1.2.1.6

Place QC checklist, QC/log sheet, and all lab worksheets into a folder and pass off to
analyst assigned to QC.

Place any electronic files (e.g., .txt, .eds, .hid, .ser) into the applicable folder

Retain all extracts until QC is signed off.

Interpretation Procedure:

Ensure TE or water sample does not exhibit extraneous peaks consistent with true DNA
signal either above or below analytical threshold and controls pass criteria.

Print all electropherograms (QC samples/RBs, APC and ANC) with authorizing
documentation (refer to passing criteria for standalone reagents).

Initial and sign review form, and initial and number the bottom of all pages. First page
documents the total number of pages.

Place any electronic files (e.g., .txt, .hid, .ser) into the applicable folder

1x Phosphate Buffered Saline (PBS)
QC will be performed on each new lot.

QC Procedure:

Perform a non-differential extraction of 50 ul of PBS including two RBs using the new lot of
PBS

Quant/amp/load samples using casework procedures

Place QC checklist, QC/log sheet, and all lab worksheets into a folder and pass off to
analyst assigned to QC.

Place any electronic files (e.g., .txt, .eds, .hid, .ser) into the applicable folder

Retain all extracts until QC is signed off.

Interpretation Procedure:

Ensure PBS sample does not exhibit extraneous peaks consistent with true DNA signal
either above or below analytical threshold and controls pass criteria.

Print all electropherograms (QC samples/RBs, APC and ANC) with authorizing
documentation (refer to passing criteria for standalone reagents).

Initial and sign review form, and initial and number the bottom of all pages. First page
documents the total number of pages.

Place any electronic files (e.g., .txt, .eds, .hid, .ser) into the applicable folder

BTmix Aliquots
QC will be performed on a new lot of BTmix aliquots containing new combinations of component

lots.

QC Procedure:

Perform a non-differential extraction of 50 ul of BTmix including two RBs using the new lot
of BTmix. Elute in 40 ul of water as per the cartridge casing protocol.

Quant/amp/load samples using casework procedures

Place QC checklist, QC/log sheet, and all lab worksheets into a folder and pass off to
analyst assigned to QC.

Place any electronic files (e.g., .txt, .eds, .hid, .ser) into the applicable folder

Retain extracts until QC is signed off.

Uncontrolled Copy if not located in QUS Page 69 of 165




Biology/DNA Quality Manual Approval Date: 05/22/2026

Document Number: 36719 Approved By: Jessica Lehrner, Kellie Gauthier,
Cassandra Robertson, Heather Gouldthorpe

Revision Number: 28 Date Published: 05/22/2026

Interpretation Procedure:

Ensure BTmix sample does not exhibit extraneous peaks consistent with true DNA signal
either above or below analytical threshold and controls pass criteria.

Print all electropherograms (QC samples/RBs, APC and ANC) with authorizing
documentation (refer to passing criteria for standalone reagents).

Initial and sign review form, and initial and number the bottom of all pages. First page
documents the total number of pages.

Place any electronic files (e.g., .txt, .eds, .hid, .ser) into the applicable folder

3.1.21.7 MTL Buffer
QC will be performed on each new lot. This buffer can be QC’d in conjunction with new DNA
Investigator EZ1&2 DNA Investigator Kits.

QC Procedure:

Obtain a previously prepared dilute blood sample from the DNA freezer (Diluted Blood
Swabs for Extraction Kit QC).

IMPORTANT! These swabs have been specifically prepared for QC and are not the same
as those used for daily phenolphthalein testing.

Perform a non-differential extraction for questioned samples including two RBs
Quant/amp/load samples using casework procedures

Place QC checklist, QC/log sheet, and all lab worksheets into a folder and pass off to
analyst assigned to QC.

Place any electronic files (e.g., .txt, .eds, .hid, .ser) into the applicable folder

Retain all substrates and extracts until QC is signed off.

Interpretation Procedure:

Ensure known DNA sample is consistent with donor and controls pass criteria. Print all
electropherograms (QC samples/RBs, APC and ANC) with authorizing documentation
(refer to passing criteria for standalone reagents).

Compare the quantitation value for the dilute blood swab to the original quantitation
obtained during QC of the lot of dilute blood samples. This is performed and documented
by entering the ng/pL for both the small and large targets into the “EZ1&EZ2 Blood Swab
Quantitation Tracker” to verify that the values are not more than one order of magnitude
less than the original quantitation values.

Initial and sign review form, and initial and number the bottom of all pages. First page
documents the total number of pages.

Place any electronic files (e.g., .txt, .eds, .hid, .ser) into the applicable folder

3.1.2.1.8 Buffer ATL
QC will be performed on each new lot.

QC Procedure:

Obtain a known DNA sample (at least one hair with a visible root)

Perform a hair extraction including two RBs using the new lot of buffer ATL
Quant/amp/load samples using casework procedures

Place QC checklist, QC/log sheet, and all lab worksheets into a folder and pass off to
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analyst assigned to QC.
¢ Place any electronic files (e.g., .txt, .eds, .hid, .ser) into the applicable folder
¢ Retain all extracts until QC is signed off.

Interpretation Procedure:
e Ensure known DNA sample is consistent with donor and controls pass criteria. Print all
electropherograms (QC samples/RBs, APC and ANC) with authorizing documentation
(refer to passing criteria for standalone reagents).
¢ Initial and sign review form, and initial and number the bottom of all pages. First page
documents the total number of pages.
¢ Place any electronic files (e.g., .txt, .eds, .hid, .ser) into the applicable folder

3.1.2.1.9 SwabSolution
QC will be performed on each new lot.

QC Procedure:
e Set up an extraction, amplification and CE load of at least one known DNA sample (buccal
swab or collection sponge) and one reagent blank.

Interpretation Procedure:
e Ensure known DNA sample is consistent with donor and controls pass criteria. Print all
electropherograms (QC samples/RBs, APC and ANC) with authorizing documentation
(refer to passing criteria for standalone reagents).
¢ Initial and sign review form, and initial and number the bottom of all pages. First page
documents the total number of pages.
¢ Place any electronic files (e.g., .txt, .hid, .ser) into the applicable folder

3.1.2.1.10 5X AmpSolution
QC will be performed on each new lot.

QC Procedure:
e Set up an amplification and CE load of at least one known DNA FTA punch sample and
one reagent blank.

Interpretation Procedure:
e Ensure known DNA sample is consistent with donor and controls pass criteria. Print all
electropherograms (QC samples/RBs, APC and ANC) with authorizing documentation
(refer to passing criteria for standalone reagents).
¢ Initial and sign review form, and initial and number the bottom of all pages. First page
documents the total number of pages.
e Place any electronic files (e.g., .txt, .hid, .ser) into the applicable folder

3.1.2.1.11 PunchSolution Reagent
QC will be performed on each new lot.

QC Procedure:
e Set up an amplification and CE load of at least one known DNA FTA punch sample and
one reagent blank.
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Interpretation Procedure:

Ensure known DNA sample is consistent with donor and controls pass criteria. Print all
electropherograms (QC samples/RBs, APC and ANC) with authorizing documentation
(refer to passing criteria for standalone reagents).

Initial and sign review form, and initial and number the bottom of all pages. First page
documents the total number of pages.

Place any electronic files (e.g., .txt, .hid, .ser) into the applicable folder

3.1.2.2 Critical Commercial Kits
The following list of commercial kits require QC prior to being used in casework or databasing:

Note

EZ1&2 DNA Investigator Kit

Quantifiler Trio Quantitative PCR Kits

Investigator 24plex QS amplification kit to include allelic ladders and ILS
PowerPlex Fusion 6C amplification kit to include allelic ladders and ILS
PowerPlex Y23 amplification kit to include allelic ladders and ILS

: Even though the outside of a kit may be labeled with a lot number that was previously QC

tested, it is essential to inspect the internal components of every kit to ensure all component lots
undergo a proper QC check. Information related to various kit component lot numbers will be
recorded in the Resource Manager.

It is not necessary to QC individual lots of ILS when received outside of the original test kit.

3.1.2.2.1 DNA Investigator EZ1&2 DNA Investigator Kits
QC will be performed on each new lot of kit received.

QC Procedure:

Obtain a previously prepared dilute blood sample from the DNA freezer (Diluted Blood
Swabs for Extraction Kit QC).

IMPORTANT! These swabs have been specifically prepared for QC and are not the same
as those used for daily phenolphthalein testing.

Perform a non-differential extraction for questioned samples including two RBs

Obtain a second dilute blood sample (Blood Swabs for Extraction Kit QC)

Perform an extraction for known reference samples including one RB

Quant samples using casework procedures

Compare the quantitation value for each of the two dilute blood swabs to the original
quantitation obtained during QC of the lot of dilute blood samples. This is performed and
documented by entering the ng/pL for both the small and large targets into the “EZ1&EZ2
Blood Swab Quantitation Tracker” to verify that the values are not more than one order of
magnitude less than the original quantitation values

Amp/load samples using casework procedures

Place QC checklist, QC/log sheet, and all lab worksheets into a folder and pass off to
analyst assigned to QC.

Place any electronic files (e.g., .txt, .eds, .hid, .ser) into the applicable folder

Retain all substrates and extracts until QC is signed off.

Interpretation Procedure:

Ensure known DNA sample is consistent with donor and controls pass criteria. Print all
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electropherograms (QC samples/RBs, APC and ANC) with authorizing documentation.
¢ [Initial and sign review form, and initial and number the bottom of all pages. First page
documents the total number of pages.

¢ Place any electronic files (e.g., .txt, .eds, .hid, .ser) into the applicable folder

3.1.2.2.2 AQuantifiler Trio Quantitation Kits — Reaction and Primer Mix
QC will be performed on each new lot of kits.

QC Procedure:
e Set up a quantitation plate with a previously QC’d standard curve and two negative controls
containing master mix and 2 pl of previously QC’d molecular grade water.
o Place QC checklist, QC/log sheet, and all lab worksheets into a folder and pass off to
analyst assigned to QC.

Interpretation Procedure:
The resultant standard curve must achieve the following criteria in order to be deemed passing:
e The slope values must fall within the acceptable ranges for each target:
Small Autosomal Large Autosomal Y-Target

-3.0to -3.6 -3.1t0-3.7 -3.0t0 -3.6

e The Y-intercept values must fall within the acceptable ranges for each target:
Small Autosomal Large Autosomal Y-Target
26 to 28 24 to 26 25to 27

e The R2value must be greater than 0.98 for each target

IMPORTANT! It is permissible to delete one “outlier” from each individual target standard curve
(large autosomal, small autosomal, and Y) and re-analyze the data.

If the standard curve does not meet the required criteria, the following will be verified during the
troubleshooting process (e.g., quantitation reagents/set-up vs. instrument failure):
o The cycle thresholds (C+ value) increase by approximately 3.3 cycles between each
standard (50 ng/ul to 0.005 ng/ul)
e The IPC Cy value is between approximately 25 and 30 for each standard
The Y-intercepts for the newly created standard curve is within approximately +/- 0.25 of
the Y-intercepts for the previously quality control tested standard curve.

Assemble the Documentation:

¢ Print the workbook Quantitation Results to demonstrate that the negative controls did not
contain any unexpected authentic signal. Refer to Biology/DNA Procedures Manual Section
5.5.5 for the Evaluation of Reagent Blanks for additional information and required
troubleshooting.

¢ Initial and sign review form, and initial and number the bottom of all pages. First page
documents the total number of pages.
Place any electronic files (e.g., .xls, .txt and .eds) into the applicable folder
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3.1.2.2.3 Creation of Quantifiler Trio Standards
The dilution series utilizes a stock solution which is used to prepare quantitation standards
comprising five samples ranging in concentration from 50 ng/ul to 0.005 ng/ul (5 pg/pl). The
lowest concentration sample contains on average 1.5 diploid human genome equivalents.

Note: One (1) set of pipettes is designated for calibration of the Quantifiler® Trio DNA Standard
and preparation/QC testing of standard curves. DNA quantitation standards can be stored for up
to one month at 2-8°C.

Required Materials

e Thawed Quantifiler Trio DNA Standard (store at 2-8°C after initial use)
¢ Adjustable Pipettes, Set CW13 (QT QC)
e Thawed DNA dilution buffer (store at 2-8°C after initial use)
e Sterile aerosol-resistant barrier pipette tips
e Low-bind tubes
Procedure
1. Fill out the Quantifiler Trio DNA Standard QC Sheet and save in the Reagent QC folder
using the standard lot name: Y:\\DNA\00- QA & QC\04- Reagent QC\Quantifiler Trio
2. Label five low-bind microcentrifuge tubes: Std. 1 through Std. 5. Label an additional low-
bind microcentrifuge tube for the negative template control (NTC).
3. Prepare the Quantifiler Trio Standards according to the chart below based on a 1:10 serial
dilution, using pipette Set CW13 (QT QC):
THP DNA Standard Stock THP DNA Dilution Buffer Concentration
Standard 1 250 pl 250 pl 50 ng/pl
Standard 2 50 i 450 pl 5 ng/ul
Standard 3 50 i 450 pl 0.5 ng/pl
Standard 4 50 i 450 pl 0.05 ng/pl
Standard 5 50 ul 450 pl 0.005 ng/pl
NTC 250 pl
50ulL SPUL §0uL 50uL
—\ \ \ —\ NEG CTRL
— C 5 = = SSe—— < S
250uL DNA Standard 450ul 450uL 450ul 450ul 250uL Dilution Buffer
250uL Dilution Buffer Dilution Buffer Dilution Buffer Dilution Buffer Dilution Buffer
4. Dispense the required amount of THP DNA dilution buffer into each standard tube and the

negative control tube (at least 90 pl for the negative control).
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6.

7.

Vortex the THP DNA Standard for 3-5 seconds. Add the required amount of THP DNA
Standard to the tube labeled Std. 1 and mix thoroughly. Centrifuge briefly.

Using a new pipette tip, add the appropriate amount of the prepared standard from the tube
labeled Std. 1 to the tube labeled Std. 2 and mix thoroughly. Centrifuge briefly.

Repeat Step 4 for the tubes labeled Std. 3-5.

Note: The standard dilution amount may be increased or decreased depending on need. It is best
to stay in the same lot of THP DNA Standard Stock for as long as possible. This will limit
challenges with variations between lot numbers.

3.1.2.2.4 QC of Quantifiler Trio Standards

QC Procedure

1. Prepare a new standard curve and NTC.

2. Set-up the new standard curve and NTC on the same plate as the current in-use standard
curve using the same prepared master mix created using the current QC’d lot of Quantifiler
Trio reagents.

3. Run the plate on the 7500.

4. When the run is complete, create separate standard curves for the current in-use curve and
the newly prepared curve by analyzing each independently on the instrument computer’s
HID software.

5. Save both curves — current in use and newly prepared — using the print to .pdf option.

6. Export the data.xIs run results for the plate, which will be used to import into the

Quantitation workbook to demonstrate the NTC data.

Interpretation Procedure

1.

2.

The standard curve is considered passing when the slope, Rz values, and average IPC Cr
values are within the expected ranges.

The quantitation results associated with the NTCs will be reviewed to ensure the dilution
buffer does not contain any unexpected authentic signal. Refer to Biology/DNA Procedures
Manual Section 5.5.5 for the Evaluation of Reagent Blanks for additional information and
required troubleshooting.

Entry into the Trio Std Y-Intercept Tracking Log

1.

Large Auto R g mail uto
Human STD| Age from beginning | Difference from Difference from Difference from | Difference from | Difference from
Standard Lot # lot# (Days) Y-Intercept|Y-Intercept|  to end of current lot (end current lot Y-Intercept|Y-Intercept| beginning to end | current lot (end current lot
(beginning| (end of | month (same |of month) to new  (beginning of | (beginning| (endof | of month (same |of month) to new| (beginning of
of month) [ month) lot) lot month) to new lot | of month) | month) lot) lot month) to new lot

D012925-TRIO 2312047 24.353 24.T-EZ| -0.409 -0.014 -0.22 26.456 26.842 -0.386 -0.118 -0.402

Enter the Standard lot #, Human Standard lot #, and the Y-intercept values of the current
QC’d lot and the new standard curve in the “Trio Std Y-Intercept Tracking Log” located in
the Reagent QC folder: Y:\\DNA\00- QA & QC\04- Reagent QC\Quantifiler Trio

D022525-TRIO 2312047 24.548 24.698| -0.15 0.214 0.195 26.739 26.699 0.04 0.103 0.283

D032425-TRIO2 2312047 24.44 24.698| -0.258 0.258 -0.108 26.528 26.738 -0.21 0.171 -0.211

2.

Enter the current QC’d lot Y-intercept value into the Y-intercept (end of the month) column.
Enter the new standard curve Y-intercept value into the Y-intercept (beginning of the
month) column. The Excel worksheet will automatically calculate the differences between
the Y-intercepts for the newly created standard curve and the current standard curve.
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Large Auto

Human STD| Age from beginning | Difference from  Difference from
Standard Lot # lot# s Y -Intercept | Y-Intercept to end of current lot (end current lot
(beginning| (end of month {(same |of month) to new (beginning of
of month) month) lot) lot month) to new lot
D122925-TRIO 2406049 24.359 24.188 0.171 0.175 0.13

D012826-TRIO 2406049 24.288 24.386 -0.098 -0.1 -0.071
D022626-TRIO 2505053 24.166| T TP -0.01 0.22 -0.122
D032426-TRIO 2505053 M.S 24.674|) -0.491 -0.007 0.017
|D042226—TRIC)2 2505053 (24.436 24.486 0.188 0.303
B ~ n nA ADC

3. Compare the Y-intercept values (end of the month) from the current in-use curve to the
newly prepared curve Y-intercept (beginning of the month) for each target (small
autosomal, large autosomal, and Y-target).

Large # ato

Human STD| Age from beginningl] Difference from % Difference from
Standard Lot # lotk s IMRY Y-Intercept|Y-Intercept to end of current lot {end current lot
{(beginning| (end of month (sa of month) to new (beginning of
of month) | month) lot) lot nth) to new lot
D122925-TRIO 2406049 24.359 24.188 0.171 0.175 0.13
D012826-TRIO 2406049 24.288 24.386 -0.098 -0.1 -0.071
D022626-TRIO 2505053 24.166 24.176 -0.01 0.22 -0.122
D032426-TRIO 2505053 24.183 24.674 -0.491 % -0.007 Fi 0.017
|DE}42226—TRI02 2505053 24.486 24.486 N 0.188 ﬂ 0.303
n e n - nA AOC

4. The Y-intercepts for the newly created standard curve should be within +/- 0.25 of the Y-
intercept for the current in use standard curve.

If Passing Criteria Are Not Met:

may be utilized if:

One standard may be omitted from one curve at a time to adjust the curve.
A comparison of the curve’s original QC data’s Y-intercept (beginning of the month)

o Anissue appears to be occurring with the previously prepared standard
curve data or

o The reaction mix and primer lot numbers are the same as when the
previously prepared standard curve was originally passed for QC

inaccurate concentrations.

Large .\uto

The new standards may be re-quanted or re-made, as failure could be indicative of

Human STD| Age from beginning | Rifference from  Difference from
Standard Lot # lots s PR V-Intercept|Y-Intercepn to end of durrent lot (end current lot
{(beginning| (end of month (same |of fnonth) to new (beginning of
of month) |  month), lot) lot month) to new lot
D122925-TRIO 2406049 24.3569 24.188 0.171 I 0.175 0.13
D012826-TRIO 2406049 24.288 24.3'6 -0.098 l -0.1 -0.071
D022626-TRIO 2505053 24.166 24.1 -0.01 l 0.22 -0.122
D032426-TRIO 2505053 24.183 24.6 -0.491 J -0.007 0.017
|DE}42226—TRI02 2505053 24.486 24.486 ’ 0.188 | 0.303
" & n a4 AQS

5. With a passing curve, equally aliquot the new curve lot into two additional sets of standard
curves — creating a total of three aliquoted sets.
6. Each set will be labeled with the addition of an “A”, “B”, or “C” designation.
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A QC packet will be created for review. Documentation will include a printout of the passing
curve, and any failed curves. The QC packet will contain the following pages:
QC and Performance Check Review Sheet
Quantifiler Trio DNA Standard QC Sheet
Plate map
Workbook quantitation results (NTCs)
Reference standard curve

o New standard curve
Electronic files (e.g., .xlIs, .txt and .eds) will be saved in the Quantifier Trio Reagent QC
folder.
If this is the first time a new lot of DNA Standard and Dilution Buffer have been used to
create a standard curve, this packet will also serve as the QC for these lots. A copy of this
QC packet will be placed in the LIMS OR for the lot of standards created and the Quantifiler
Trio Kit lot.

Note: New lots of THP DNA Standard Stock and THP DNA Dilution Buffer are considered
successfully QC’ed upon the passing of the new standards.

3.1.2.2.5 Investigator 24plex QS Amplification Kits
QC will be performed on each new lot of kits.

QC Procedure:

Set up an amplification plate with an APC using the Control DNA 9948 received in the new
kit and an ANC using a previously QC’d lot of molecular grade water.

Set up a CE load plate using the allelic ladder received in the new Kkit.

Place QC checklist, QC/log sheet, and all lab worksheets into a folder and pass off to
analyst assigned to QC.

Interpretation Procedure:

The new lot will be deemed acceptable for casework analysis if the APC, ANC, and allelic
ladder type as expected and the sum total RFU of the Control DNA 9948 positive control
are consistent with RFU expectations given the 1 ng of template input. The tracking of the
sum total RFUs will be maintained in the “Investigator 24plex QS Quality Control Tracker”
(Y:\DNA\0O- QA & QC\04- Reagent QC\Investigator 24plex QS).

If alleles are present in the ANC and/or extraneous alleles are present in the APC, re-
amplification will be performed and carried through the typing process. If similar results are
obtained with the repeat analysis, the lot will be segregated.

If, after re-amplification, the APC appears to be affected by locus-specific amplification
efficiencies resulting in inter-locus imbalance, then three known reference samples with
known high-heterozygosity will be amplified to verify whether the imbalance was
amplification-specific to the Control DNA 9948, or potentially the result of defective
amplification reagents.

Further testing may be warranted to determine if the kits are contaminated and/or defective.
The manufacturer will be contacted in instances of suspected contamination and/or
defective reagents. A Quality Assurance workflow will be initiated in the QMS to document
the issues and necessary corrective action.

Print all electropherograms (APC and ANC) with authorizing documentation, to include
observations regarding locus-specific amplification efficiencies.

Initial and sign review form, and initial and number the bottom of all pages. First page
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documents the total number of pages.
¢ Place any electronic files (e.g., .txt, .hid, .ser) into the applicable folder

3.1.2.2.6 PowerPlex Fusion 6C Amplification Kits

3.1.2.2.7

QC will be performed on each new lot of Kits.

QC Procedure:

e Using the reagents received in the kit, set up an amplification plate containing at least an
APC using the newly received 2800M Control DNA and an ANC control. The 2800M
Control DNA in the PowerPlex Fusion 6C kit will be diluted 1:1 with molecular grade water
prior to being put into use.

o Set up a CE load plate using the allelic ladder and WEN ILS 500 received in the new Kkit.

Interpretation Procedure:

o Verify the allele calls of the known DNA sample (if used) and the APC, that the samples
typed as expected.

o If true DNA signal (i.e., not characterized as capillary carryover or artifacts) are present in
the ANC, and/or extraneous alleles are present in the APC, re-amplification will be
performed and carried through the typing process. If similar results are obtained with the
repeat analysis, the lot will be segregated.

o The manufacturer will be contacted in instances of suspected contamination and/or
defective reagents. A Quality Assurance workflow will be initiated in the QMS to document
the issues and necessary corrective action.

e Create a packet with the QC checklist, QC/log sheet, all lab worksheets, and all
electropherograms (with the exception of ladders) with authorizing documentation.

¢ Initial and sign review form, and initial and number the bottom of all pages. First page
documents the total number of pages.

¢ Place any electronic files (e.g., .txt, .hid, .ser) into the applicable folder

PowerPlex Y23 Amplification Kits
QC will be performed on a new lot of kits.

QC Procedure:
o Set up an amplification plate with an APC using the 2800M Control DNA received in the
new kit and an ANC using a previously QC’d lot of molecular grade water.
e Set up a CE load plate using the allelic ladder and WEN ILS 500 received in the new Kkit.
o Place QC checklist, QC/log sheet, and all lab worksheets into a folder and pass off to
analyst assigned to QC.

Interpretation Procedure:
e The new lot will be deemed acceptable for casework analysis if the APC, ANC, and allelic
ladder type as expected and the locus RFU of the 2800M positive control is consistent with
RFU expectations based on the 500 pg template input (approximately 2500-8000 RFU).
The tracking of the locus RFUs will be maintained in the “PowerPlex Y23 Quality Control
Tracker” (Y:\DNA\0O- QA & QC\04- Reagent QC\PowerPlex Y23).
o Ifthe RFU values are below the range of expectation or significantly higher than
expected due to pipette variability, the 2800M will be re-amplified.
o Ifthe RFU values are consistent with the first amplification, the 2800M will be
subjected to quantitation and then normalized and re-amplified to target 500 pg total
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3.1.5

3.2

3.21

input. The RFU values will then be re-evaluated for conformance with expectations.

o If alleles are present in the ANC, and/or extraneous alleles are present in the APC, re-
amplification will be performed and carried through the typing process. If similar results are
obtained with the repeat analysis, the lot will be segregated.

o Further testing may be warranted to determine if the kits are contaminated and/or defective.
The manufacturer will be contacted in instances of suspected contamination and/or
defective reagents. A Quality Assurance workflow will be initiated in the QMS to document
the issues and necessary corrective action.

e Print all electropherograms (APC and ANC) with authorizing documentation, to include
observations regarding locus-specific amplification efficiencies.

¢ Initial and sign review form, and initial and number the bottom of all pages. First page
documents the total number of pages.

e Place any electronic files (e.g., .txt, .hid, .ser) into the applicable folder

Failure of QC Testing

Documentation of failed QC testing will be retained in the QC packet, including the reason(s) for
the failure. Depending on the scope and severity of the failure, a Quality Assurance workflow may
be initiated in QMS to document the issue(s) and any corrective action.

Review of QC Data Packets

All relevant information, worksheets, and data will be assembled and forwarded to the DNA
Technical Leader or designees for review. QC checks of critical reagents must be reviewed and
approved prior to release of the reagent for casework and/or database processing. Completed QC
documentation will be maintained in Resource Manager.

Vendor List for Critical Reagents and Consumables

The Biology/DNA Detail will evaluate suppliers of critical consumables, supplies and services
which affect the quality of testing and calibration. A list of approved critical vendors is maintained in
the QMS. Refer to Vendor List for Reagents and Consumables for a list of critical reagents,
supplies, and consumables. Vendor accreditations are on file with the Quality Manager.

Refer to Quality Control Plan - Equipment Calibration and Maintenance for the Biology/DNA
Detail’s critical calibration services.

Ensuring the Integrity of the Evidence
All physical DNA laboratory spaces are designed to ensure the integrity of the analyses and the
evidence/database samples.

Biological evidence received from the Evidence Vault will be handled, sampled, and stored so as
to maintain the identity, integrity, condition, chain of custody, and security of the item. Every item
will be handled in a fashion to protect from loss, cross-transfer, contamination, deterioration, and/or
deleterious change. The appropriate safety procedures will be followed when handling evidence.

Laboratory Security

The DNA Annex is located at 5555 W. Badura Avenue, Suite 120. Access to the operational areas
of the DNA laboratory is controlled and limited to authorized personnel via proximity card access at
all exterior entrance and exit points. Additionally, the laboratory is monitored with motion detectors
and intrusion alarms at the close of business. Doors to main hallways will remain closed at all
times, except for passage. It is the responsibility of the last employee leaving to ensure that the
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3.2.2

doors are closed, that all lights are off, and to set the alarm prior to exiting the building.

Entry into the main Forensic Laboratory, located 5605 W. Badura Avenue, Suite 120B, is likewise
secured with proximity card readers limiting access to authorized personnel and via motion
detectors and intrusion alarms.

In the event it becomes necessary to transport evidence between the main Forensic Laboratory
building and the DNA Annex, the evidence will be transported in a secure lockable container. In
times of civil unrest, a member of Crime Scene Investigations (CSI) may assist in the
transportation of evidence.

Refer to the LVMPD Forensic Quality Manual for additional information.

Casework Evidence Storage
Storage options are available within the restricted operational areas of the DNA laboratory to
maintain the integrity of DNA analysis during evidence and reference examinations:
o DNA Evidence Vault. Authorized proximity card access; used for storage of casework
evidence packages.
e Screening/Examination Rooms: Individual key locks maintained in restricted-access DNA
Evidence Vault when the exam rooms are not in use.
o Personal lockable evidence cabinets and drawers; keys issued to authorized individuals.

Evidence will be handled in a manner to prevent loss, contamination, or deleterious change.
Storage conditions will minimize degradation, maintain chain of custody, and ensure security of the
evidence during the examination period. Refrigerators and freezers are available within the DNA
Evidence Vault for proper storage. At the end of each day, evidence will be placed in the
appropriate secured storage facility.

Temporarily Unattended Evidence

Evidence may be left unattended and out of the direct control of the examining analyst for short
periods of time within the restricted operational areas of the DNA laboratory (e.g., during a lunch
break). Physical items of evidence may be temporarily stored in an unsealed condition in a secure
location, such as a personal evidence cabinet, the DNA Evidence Vault, or in a locked examination
room.

Samples Awaiting Extraction
Tubes racks containing cuttings from evidence being prepared for extraction will be stored in
personal lockable cabinets or drawers, or in the refrigerator within the secured Laboratory space.

Temporary Storage of Wet Items

Wet cuttings or swabs may be temporarily stored with the caps open or with another
microcentrifuge tube covering the swab in order to minimize contamination while drying. Extreme
care will be taken to ensure physical space between samples to safeguard from the possibility of
sample-to-sample contamination. These samples will be secured in a personal evidence cabinet,
the DNA Evidence Vault, or in a locked examination room. No other items of evidence may be
stored within the same location as the drying samples.

Wet physical items of evidence should be stored in the hood of a locked screening room until
completely dry. It is recognized that evidence soaked in decomposition fluid may not dry due to
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3.24

3.2.5

3.2.6

the high fatty content of the fluid. It may be necessary to repackage these items in paper prior to
return to the Vault.

Database Sample Storage
Database samples (Convicted Offender, Arrestees, and Sex Registrant) are classified as reference
standards. They do not have a chain of custody.

Database samples may be stored at room temperature within the DNA Annex’s restricted-access
database accessioning room and/or at a restricted-access off-site storage facility. These locations
are only accessible by authorized personnel. The samples will be handled in a manner to prevent
loss, contamination, or deleterious change.

During the accessioning process, database samples may be temporarily stored in the restricted-
access support staff work areas.

Key Control

The distribution of keys is limited to personnel designated by laboratory management and require a
signature of the individual taking ownership of the key. Keys are inventoried in a key log
maintained by the Quality Manager/designee and subject to audit as verification that all assigned
keys are accounted for.

Keys are returned to the Quality Manager/designee when an employee terminates employment
with the Forensic Laboratory. The Forensic Laboratory Director, Quality Manager, and/or DNA
Laboratory Manager will be notified immediately upon realization of a lost key.

Offsite Sample Collection

Technical personnel will transport the necessary supplies and personal protective equipment
required for the collection and preservation of evidence when offsite sample collection is
necessary. Offsite is considered any location other than DNA Annex or Forensic Laboratory.

All testing, to include serological analysis, will be performed at the DNA Annex. Alternatively,
Crime Scene Investigation may be contacted to perform necessary presumptive serological
testing, the collection, and booking of items of evidence.

Separation of Laboratory Functions

Casework Laboratories

The sensitivity of PCR-based analysis necessitates precautions to avoid contamination of samples.
To minimize the potential for laboratory-induced DNA contamination in forensic casework,
evidence examination, DNA extractions, and PCR set-up are conducted in separate workspaces.

The DNA laboratory is divided for different PCR-based analysis procedures:

e Evidence Screening/Examination Rooms

e Main Pre-PCR laboratory: Includes personal lab benches, extraction fume hoods, and
designated workspaces for robots/instrumentation used for extraction, quantitation set-up,
and normalization and amplification set-up.

o Quantitation/PCR Set-up Room: Manual set-up of quantitation and amplification reactions

e Post-PCR Laboratory: Instrumentation utilized to generate, process, and maintain amplified
DNA product (quantitation and PCR)
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3.2.71

Post-PCR functions are completely enclosed by floor-to-ceiling walls and a door for passage. The
DNA Annex contains a one-way vestibule as an intermediary transit from the Pre- to Post-PCR
laboratories. All doors into the Post-PCR laboratory will remain closed except for passage.

Databasing Laboratory
Database samples are generally comprised of high molecular weight DNA. The abundance of
DNA in these samples enables the database laboratory to be divided into two main work areas:
e Accessioning, Pre-PCR extraction, quantitation, and PCR set-up
e Post-PCR Laboratory: Instrumentation utilized to generate, process, and maintain amplified
DNA product (quantitation and PCR)

The Databasing Section shares the same enclosed post-PCR laboratory space as the Casework
Section detailed above and is subject to the same requirements with respect to the use of the one-
way vestibule and closed door.

Decontamination of Facilities and Equipment
The following decontamination methods will be employed:

o All lab bench surfaces and common use areas within the DNA laboratories will be
decontaminated with a freshly made 10% bleach or Bleach-rite solution on a biweekly
basis. The Decontamination Log form will be used to record the event. These logs are
retained in the Resource Manager.

e All manual extraction and amplification set-up areas will be wiped down with 10% diluted
bleach or Bleach-rite after each use.

¢ The manual PCR amplification set up area will be exposed to UV light (254 nm) for 30
minutes following sample set up.

¢ Analysts are individually responsible for decontaminating their own personal work area and
instruments.

IMPORTANT! The use of 10% diluted bleach or Bleach-rite will be avoided for the following:
o Ethanol will be used to clean the surfaces of the QIAcube Connect Differential Wash
Robots, EZ1 Advanced XL Robots, and 82S alternate light sources.
e Liquinox detergent will be used to clean the interior surfaces of the CentriVap units.

UV Crosslinkers

Ultraviolet Crosslinkers are available in the casework lab to sterilize specified reagents and
supplies. The crosslinkers may be used by both the casework and database laboratories. Refer to
UV Crosslinker Calibration Log for appropriate irradiation conditions.

Reagents Approved for UV Crosslinking:

DNA Digest Buffer or Organic Sperm Wash Buffer
TE buffer

Water (sterile, distilled)

PBS

Supplies Approved for UV Crosslinking:
¢ Microcentrifuge tubes of all sizes
e Conical tubes
e Strip caps
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3.3

3.3.1

96-well amplification plates
Microcentrifuge/conical tube racks
Thermal cycler racks

Metal forceps, scalpels, scissors

Note: It is not recommended to UV consumables such as the 96-well plate for use with
Quantitative PCR. UV irradiating a plate can darken the plastic which may create background
noise resulting in inaccurate quantitation results.

Monitoring the Effectiveness of Decontamination

The effectiveness of decontamination will be monitored through the routine use of controls during
the DNA analysis process. Electronic data associated with each extraction reagent control and
amplification negative control are maintained in the Instrument Archive on the H:drive and with all
associated case documentation.

Test and Calibration Methods and Method Validation

Critical measurements are not taken during the DNA analytical process; therefore, the estimation
of uncertainty of measurement is not necessary. The calculation of statistics is not considered to
be a quantitative test result.

Validation must precede the introduction of any new methods implemented for forensic DNA
analysis or database sample processing.

Validation of New Technical Procedures

New technical procedures will be tested to demonstrate their efficacy and reliability before being
implemented into casework and/or database sample analysis. Refer to the Forensic Laboratory
Quality Manual for validation guidelines.

Validations will be designed to encompass all relevant test processes which will be utilized during
casework analysis and database processing, to include the interpretation of data generated. The
validation will establish the minimum qualitative criteria required for data to be utilized or reported
when employing the validated test method. Further, the validation will identify and define the test
method’s limitations, when data is not eligible to be reported, and when a test method will be
utilized.

Validation Plans

A detailed validation plan will be developed and documented to provide direction for the evaluation
and acceptance criteria expected while conducting the validation studies. This validation plan will
help determine if a validation is fit-for-purpose and ensure that the data is conforming to qualitative
expectations, prior to being approved and utilized during casework and/or databasing. The
“Validation/Verification — Forensic Lab” workflow in the QMS will be used to aid in the
documentation of the validation plan. All individuals taking part in the validation will be authorized
by the DNA Technical Leader.

In the event a currently validated method is no longer performing as expected, additional studies
will be performed to investigate and/or troubleshoot the discrepancies. A formal validation plan will
be developed and documented prior to the commencement of additional validation studies.
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Validation Documentation

Validation documentation will be comprised of:
e Documented validation plan
o |[f applicable, a copy of the published developmental validation for the method or technology
e All worksheets and data associated with the execution of the validation plan
o A formal validation summary which details each test conducted and contains the signature

of the DNA Technical Leader denoting its review and approval

Documentation of training provided

o Proof of successful competency test completion containing the DNA Technical Leader’s
documented approval

¢ If applicable, documentation of supplemental testing performed to demonstrate that
modifications to the protocol are appropriate

Validation documentation will be maintained on the H:drive. Copies of the signed validation
summaries will be maintained in the QMS.

Developmental Validation Studies

Developmental validation studies are typically performed by a manufacturer or another laboratory
prior to release for forensic DNA casework and/or databasing use and published in peer-reviewed
scientific journals. When available, a copy of these publications detailing the underlying scientific
principles of the method will be retained by the Biology/DNA Detail.

Developmental validation studies will be conducted for a new technology, typing test kit, or
platform. Prior to commencement of a developmental validation, the validation plan must include
the following components and must be approved by the DNA Technical Leader:
e Qualified personnel
Characterization of the genetic marker
Species specificity
Sensitivity studies
Stability studies
Case-type samples for casework samples
Database-type samples for databasing samples
Population studies
Mixture studies
Precision and accuracy studies
PCR-based studies to include:
o Reaction conditions
o Assessment of differential and preferential amplification
o Effects of multiplexing
o Assessment of appropriate controls
o Product detection studies

When performing a developmental validation on a new methodology, documentation will be
maintained to demonstrate each of the elements previously outlined were appropriately addressed.
Database- and case-type samples may be used from non-probative database or casework
samples, adjudicated cases, or mock samples that mimic database and casework samples.
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3.3.1.3

3.3.2

Internal Validation Studies

Internal validation studies will be conducted to demonstrate the reliability of the method within the
Biology/DNA Detail. The number of samples and the sample types tested during validation will be
sufficient to demonstrate the reliability and potential limitations of the method used.

Internal validation will include the following studies, as applicable:
¢ Known and non-probative evidence samples or mock evidence samples (for casework
validation studies)
Database-type samples (for database validation studies)
Precision and accuracy studies
Sensitivity and stochastic studies
Mixture studies
Contamination assessment studies

Quality Assurance and Interpretation Guidelines

Validation data will be used to establish quality assurance parameters and interpretation
guidelines, including guidelines for mixture interpretation and the application of appropriate
statistical calculations, as applicable.

When performing validation studies for mixture interpretation, the studies must, at minimum,
include the range of the number of contributors that the Detail intends to interpret, a range of total
target template amounts that are reflective of the types of samples amplified by the laboratory, and
a range of mixture ratios that are expected to be interpreted during casework.

NIST SRM

With the exception of an NDIS-approved Rapid DNA instrument/System, a new technology, typing
test kit, or platform instrument model used to generate a DNA type will be checked against an
appropriate and available certified reference material (e.g., NIST SRM 2391d) prior to the
implementation of the method.

Evaluation of Modified Method

Modifications made to previously validated methods will be evaluated by comparison with the
original methods using similar DNA samples. The evaluation will be documented, reviewed, and
approved by the DNA Technical Leader prior to implementation of the modified method into
casework and/or databasing.

Validation of Software

Software used as a component of instrumentation, for the analysis and/or interpretation of DNA
data, or for statistical calculations will be subject to validation prior to implementation into casework
and/or databasing. This includes software tools developed by the Detail such as Excel workbooks,
upgraded CODIS releases, new versions of instrument or interpretation software, and
modifications to the LIMS system.

The Biology/DNA Detail will use software suitable for the intended use in the laboratory and within
the limitations established during internal validation.
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Internal Validation of New Software, New Modules of Existing Software, or a Major Revision
to Software Used as a Component of Instrumentation, for the Analysis/Interpretation of DNA
Data, or for Statistical Calculations

New software, new modules of existing software, or a major revision to software used as a
component of instrumentation, for the analysis/interpretation of DNA data, or for statistical
calculations will be subjected to internal validation specific to the laboratory’s intended use prior to
implementation in casework and/or databasing.

Internal software validation studies for new software or new modules of existing software used for
indicated purposes will include the following tests:

Statistical
Calculations

Component of

Analysis/Interpretation
DNA Data

Instrumentation

Functional X X X

Reliability X X X
Accuracy and Precision If Applicable If Applicable

Sensitivity If Applicable

Specificity If Applicable

Regression

Major Revisions

Major Revisions

Major Revisions

¢ Functional testing is a process to confirm that a software performs the tasks as expected

¢ Reliability testing is the process of testing software beyond its functional aspects to
ensure it works appropriately in the laboratory environment. This may include testing multi-
user or multi-site scenarios, direct-access and network/server-access scenarios, and
interaction with other software programs

e Accuracy is the ability of a measurement to give results close to a true value, whereas
precision characterizes the degree of mutual agreement among a series of individual
measurements, values, and/or results. Accuracy and precision studies are relevant
when measurements and numerical values or calculations are reported

¢ Sensitivity studies should evaluate the upper and lower limits of the software (e.g.,
dynamic range and number of contributors)

o Specificity studies are used to evaluate the ability of the system to provide reliable results
over a broad variety of typing results (e.g., mixtures, low-level profiles, etc.)

A minor revision to software used as a component of instrumentation, for the
analysis/interpretation of DNA data, or for statistical calculations will require, at minimum, a
functional test.

Software validation and testing will be documented. The validation will be reviewed and approved
by the DNA Technical Leader prior to implementation into casework and/or databasing.

Retention of Validation Documentation

Documentation and DNA Technical Leader approval of developmental validation studies, internal
validation studies, modified method evaluations, and software validation and testing will be
retained in the QMS.
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3.34

3.3.5

3.4

3.41

Post-Validation Competency Testing
All technical personnel must successfully complete a competency test using the new procedure
prior to using the technology or methodology in casework or database sample processing.

The DNA Technical Leader may allow the validation to serve as demonstration of competency for
individuals intimately involved in the validation. Documentation will be available to indicate that the
involvement in the validation was representative of the extent the personnel will be involved in
casework and/or databasing.

Additional or Modified Instrumentation
A performance check will be conducted on additional or modified critical instruments prior to use in
casework and/or database sample processing.

Equipment Maintenance and Calibration

IMPORTANT! All work product (e.g., extracts, substrates, etc.) generated during performance
check testing of equipment will be retained until the documented approval of the item(s) being
performance checked.

Refer to Quality Control Plan - Equipment Calibration and Maintenance Information for information
related to the general calibration, performance checks, and maintenance requirements of
equipment within the Biology/DNA Detail. Services which affect the quality of testing and
calibration will be evaluated. The Detail will maintain records of these evaluations and list those
approved. User guides and manuals for all instruments and equipment are maintained on the
Y:Drive.

ANAB recognizes three (3) categories of measuring devices. The external calibration requirements
for measuring devices are determined by the category. Calibration service providers for Category 1
and 2 measuring devices will be accredited to ISO 17025 by an IAAC or ILAC MRA signatory. The
type of equipment being calibrated must be listed on the service provider’'s scope of accreditation.

The Biology/DNA Detail does not utilize any Category 1 devices. The Driftcon® is a Category 2
device. Certificates for the Category 2 vendors are on file with the Quality Manager.

Performance Checks and/or Calibration of Critical Equipment
The following equipment and instruments are critical and require monitoring of performance to
ensure they are maintained:
¢ Handheld mechanical pipettes
Thermometers
Incubators, heat blocks, and thermal mixers
Balances/scales
Robotic systems
Quantitative PCR systems
Thermal cycler temperature-verification systems
Thermal cyclers
Genetic Analyzers

Note: The Biology/DNA Detail does not utilize Rapid DNA instruments/systems or any other
instruments or equipment to process samples or produce DNA typing results.
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3.4.11

3.41.2

The criteria for monitoring, performance check, and/or calibration are separately outlined below for
each piece of critical equipment and instrumentation.

When an issue is suspected with critical equipment, the DNA Technical Leader will be notified
immediately. The equipment will be marked as out of service to ensure that it is not used until
appropriate troubleshooting and/or investigation can take place.

Where applicable, the timeframe between “annual” performance checks and/or calibrations will not
be greater than 14 months. Associated documentation is maintained in Resource Manager.

Handheld Mechanical Pipettes

Newly purchased pipettes will undergo a performance check prior to being used in DNA analysis to
ensure the pipette is performing as required. The performance check may be conducted using an
internally approved liquid verification system or via an external vendor calibration.

Annual calibrations of mechanical pipettes will be performed by an external vendor. Calibrations
may occur more frequently as the budget allows. Refer to_ Appendix B for the calibration criteria.

Failure of “As Found” Calibrations

The DNA Technical Leader will be notified when a pipette is found to be out of compliance during
an annual calibration so the history of the pipette’s use can be evaluated to determine how the
pipette potentially impacted casework and/or database sample processing.

If the vendor is qualified and authorized to perform the repair, a documented effort will be made to
bring the pipette into compliance. Pipettes which cannot be brought into compliance will be tagged
as out of use. The DNA Technical Leader or designee will be notified to arrange for repair.
Documentation of vendor calibrations are retained in the Resource Manager.

Malfunctioning Pipettes

Pipettes which are not functioning properly or are suspected of falling out of calibration will be
tagged as out of use and removed from the laboratory while awaiting repair and/or replacement.
The DNA Technical Leader or designee will be notified of malfunctioning pipettes.

Spare pipettes are listed in the Resource Manager and stored appropriately in the pre- or post-
amplification laboratories.

Thermometers

All thermometers in use will be manufactured by Aegis unless otherwise approved by the Quality
Section. Certified traceable thermometers may be used for the duration of its certification without
necessity for additional verification.

The Sentinel Next Wireless Temperature Monitoring System is used to conduct routine
temperature checks of the refrigerators, freezers, incubators, heat blocks, and thermal mixers used
in analytical procedures. This system utilizes NIST-traceable probes to conduct and record
temperature checks. The Sentinel Next Wireless Temperature Monitoring System probes are
replaced with new NIST-traceable probes prior to the expiration of the NIST calibration certificate.

In the event the temperature monitoring system is unavailable for a duration longer than two weeks
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3.41.5
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3.41.7

3.4.1.8

(e.g., required probe or sensor replacement for a unit, issues with wireless connectivity, etc.), the
affected units will have their temperatures manually recorded using certified NIST traceable
thermometers. The information will be logged on the “DNA Temperature Checks” form and
retained in the Resource Manager.

Incubators, Heat Blocks, and Thermal Mixers

The Sentinel Next Wireless Temperature Monitoring System to conduct routine temperature
checks of the incubators, heat blocks, and thermal mixers used in analytical procedures.
Temperature checks are conducted utilizing NIST-traceable probes/thermometers. Refer to
Thermometers for additional information.

Balance/Scales
Balance/scales will be calibrated annually by an external vendor. Vendor certificates are
maintained in Resource Manager.

If a balance falls out of compliance, it will be tagged as out of use and the DNA Technical Leader
will be notified.

Robotic Systems

Annual calibrations and preventative maintenance of the following robotic systems will be
performed by an external vendor:

QIAcube Connect Differential Wash Robots

EZ1 Advanced XL Robots

Hamilton easyPunch Robot

Hamilton STARIet Robots

Quantitative PCR Systems
Annual calibrations and preventative maintenance of the 7500 Sequence Detection Systems will
be performed by an external vendor.

Thermal Cycler Temperature-Verification Systems

Calibration of the Driftcon® Temperature Monitoring System is performed by an external vendor.
Thermal cycler temperature-verification systems may be used during the entire calibration
certification, as indicated on the calibration certificate. The calibration certificates are maintained in
Resource Manager.

Thermal Cyclers
The Driftcon® Temperature Monitoring System is used to conduct quarterly temperature checks of
the ProFlex PCR System thermal cyclers. The following tests will be conducted and documented
in Resource Manager:

o Hardware Diagnostics: Display Test and Keypad Test

o System Performance Test: Cycle Test

e The Driftcon software addresses the criteria required with the Temperature Verification

Test, Temperature Non-Uniformity (TNU) Test, and the System Performance Rate Test

Refer to Appendix C of the DNA Procedure Manual for additional information.

Failure of Performance Checks
Failed performance checks will be repeated. If the performance check fails a second time, consult
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3.4.2

3.4.21

3.4.211

the ProFlex PCR System User’s Manual on the H:drive and notify the DNA Technical Leader or
designee for additional troubleshooting. If not rectified, the thermal cycler will be tagged out of
use. Documentation of failed runs will be maintained in the Resource Manager, along with the
steps taken to troubleshoot the issues.

Transportation for Maintenance
Thermal cyclers will be decontaminated, packaged, and transported in accordance with the vendor
service agreement when it is necessary to transport the unit for maintenance.

Genetic Analyzers
Annual calibrations and preventative maintenance of the 3500XL Genetic Analyzers will be
performed by an external vendor.

The published acceptable temperature range associated with operating a 3500XL Genetic
Analyzer is 59°to 89° F with a maximum change of less than 3.6°F per 24 hours. The acceptable
relative humidity rate is 20% - 80%, noncondensing. The post-amplification laboratory that houses
these instruments is equipped with temperature and humidity alarms that are programmed to alert
staff if the temperature and/or humidity levels are outside of the allowable environmental
parameters.

The “Capillary Electrophoresis Room Log” is used to document details when the environmental
conditions fall out of range.

Performance Checks of Critical Equipment Following Repair, Service, Calibration, or
Moving Locations

IMPORTANT! All work product (e.g., extracts, substrates, etc.) generated during performance
check testing of equipment will be retained until the documented approval of the item(s) being
performance checked.

The critical equipment designated below requires a performance check after repair, service,
calibration or moving locations. For purposes of this standard, equipment is not considered to
have moved locations in instances in which its position is shifted or adjusted without physically
lifting the equipment from its current location.

Robotic Systems

A documented performance check will be conducted on robotic systems following all scheduled or
unscheduled maintenance. Documentation related to the testing performed will be maintained in
Resource Manager.

QlAcube Connect Differential Wash Robot
Performance check will include testing a mixed sample containing semen and female blood/saliva
from previously characterized donors and an extraction reagent blank control.

The samples will be subjected to differential extraction through typing. The performance check is
considered passing when the amplified DNA and extraction reagent blank control type as
expected, including the expected separation of female and sperm donor DNA in the epithelial and
sperm fractions.
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3.4.2.1.2 EZ1 Advanced XL

Performance Check Following Routine Maintenance
Performance check will include testing a known sample containing characterized DNA and an
extraction reagent blank control.

The elution volumes will be visually inspected for consistency across robot pipette channels and
for the presence unexpected levels of bead carryover. The extracts will be subjected to
quantitation through typing. The performance check is considered passing when the amplified DNA
and extraction reagent blank control type as expected.

Performance Check Following Non-Routine Maintenance

When the robot axes are manipulated or re-programmed, the post-maintenance performance
check will include a verification that each of the robot’s 14 pipette channels are functioning as
expected for each of the robot’s validated protocols (Large Volume, Trace, and Trace TD).
Performance check of each validated protocol will be performed using characterized DNA and at
least one extraction reagent blank control.

The elution volumes will be visually inspected for consistency across robot pipette channels and
for the presence unexpected levels of bead carryover. The extracts will be subjected to
quantitation through typing. The performance check is considered passing when the amplified DNA
and extraction reagent blank control type as expected.

3.4.2.1.3 Hamilton easyPunch STARIlet Robot
Performance check will include testing a robotic punch and direct amplification set-up of a known
sample containing characterized DNA and an amplification positive and negative control. The
samples will be subjected to typing. The performance check is considered passing when the
amplified DNA and extraction reagent blank control type as expected.

3.4.2.1.4 Hamilton STARIet Robot
Dependent on the type of maintenance performed, the performance check will include using the
robot to perform quantitation set-up, and/or normalization and amplification of a set of non-
probative samples and extraction reagent blank.

Quantitation Set-up

For maintenance affecting the quantitation method, a comparison of the slopes, Y-intercepts, and
R? values produced by the robot before and after maintenance will be performed to demonstrate

that the robot is producing data meeting all required criteria and is performing in a similar fashion
both before and after maintenance.

Normalization and Amplification Set-up

Non-probative samples, and an amplification positive, and negative control will be normalized and
set-up for amplification using the robot and DNA profiles generated. The resultant data will be
evaluated to ensure the RFU values are as expected based on the total target template of the
amplification and that all controls type as expected.
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3.4.2.2 Quantitative PCR Systems
A set of previously quanted non-probative samples and standards will be re-quanted on the same
instrument following the completion of maintenance. The resultant quantitation data will be
compared to ensure the instrument is meeting the criteria outlined in the Critical Commercial Kits.

3.4.2.3 Thermal Cyclers
A performance check will be conducted quarterly as outlined in Thermal Cyclers.

If thermal cycler maintenance is performed due to unforeseen circumstances, a performance
check will include the re-amplification and typing of a set of non-probative samples, amplification
positive, and negative control using the same thermal cycler following the completion of
maintenance. The resultant data will be evaluated to ensure the RFU values are as expected
based on the total target template of the amplicon and that all controls type as expected.

3.4.2.4 Genetic Analyzers
A performance check will be documented for each amplification chemistry validated for the
instrument and will include the typing of a previously characterized DNA sample, amplification
positive control, negative control, and an allelic ladder. The resultant data will be evaluated to
ensure the RFU values are as expected based on the total target template of the amplicon and that
all controls type as expected.

In the event of significant repairs (e.g., laser replacement), additional studies will be conducted to
verify the sensitivity of the Genetic Analyzer post-maintenance to ensure the data being produced
is congruent with expectations.

3.4.3 Performance Checks Following Purchase of Additional Critical Equipment
Additional purchases of identical makes and models of critical equipment already validated and
implemented in the laboratory will be evaluated via a documented performance check which is
reviewed and approved by the DNA Technical Leader. Upon approval, the additional critical
equipment may be used for casework or databasing.

Documentation of the performance check will be retained in Resource Manager and/or the QMS.

3.4.4 Equipment Instruction Manuals
Instruction manuals received with equipment purchases are maintained on the H:drive, the QMS,
or within the Forensic Laboratory. The manuals contain information regarding the operation and
function of a particular piece of equipment. Copies of the manufacturers’ warranties retained by
the laboratory.

3.4.5 Routine Maintenance and Tracking of Critical Instruments

3.4.5.1 3500XL Genetic Analyzer
Chemicals and materials used with the 3500XL (e.g., POP-4 polymer and capillary arrays) will be
tracked in Resource Manager. It is not required to test new lot numbers prior to use as failure of
these items is readily detected and does not result in unnecessary consumption of evidence.

The following documentation will be maintained electronically or in the respective “3500XL CE

Instrument Logbook”:
¢ [nternal maintenance

Uncontrolled Copy if not located in QUS Page 92 of 165



Biology/DNA Quality Manual Approval Date: 05/22/2026

Document Number: 36719 Approved By: Jessica Lehrner, Kellie Gauthier,
Cassandra Robertson, Heather Gouldthorpe

Revision Number: 28 Date Published: 05/22/2026

o Creation of a new spectral
e Changes of reagent lot numbers

The lot number, quantity, and date received associated with the following reagents will be
maintained in Resource Manager:
e POP-4 Polymer
Hi-Di Formamide
Conditioning Reagent, 3500 Series
Anode Buffer Container
Cathode Buffer Container
Sizing Standard (BTO or WEN ILS 500)
Capillary Array

3.4.5.2 7500 Sequence Detection System (SDS)
The 7500 SDS is used for the real-time PCR (RT-PCR) detection and quantitation of human-
specific and male-specific DNA. All chemicals/reagents involved with this instrumental analysis
are contained within the Quantifiler™ Trio DNA Quantification Kit.

The following documentation will be maintained electronically or in the “7500 SDS Maintenance
Logbook”:

¢ Monthly/Biennial/Yearly maintenance that is performed

¢ General maintenance

3.5 Critical Equipment Tracking
When processing casework and database samples, the unique identifier from each of the following
items must be tracked on the associated lab-processing sheets:

Mechanical Pipettes”

QlAcube Connect Robot

EZ1 Advanced XL Robot

Hamilton easyPunch Robot

Hamilton STARIet Robot

Thermal cyclers

Real Time Quantitative PCR Systems

Genetic Analyzers

AMechanical pipettes may be tracked as a designated set. Pipette set information is maintained in
Resource Manager.

3.6 Safe Handling, Use, Transportation, and Storage of Measuring Equipment
Refer to the manufacturer’s operating or instruction manuals when there is a concern regarding the
handling, usage, transportation, and storage of the following measuring equipment:
¢ Driftcon® hardware
Thermometers
Balances
Non-Disposable Pipettes
7500 Sequence Detection Instruments
Glassware
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3.7

Non-disposable pipettes, balances, and 7500 Sequence Detection instruments are not transported
outside the Forensic Laboratory unless they are sent out for specialty repair service/calibration.
When necessary, they will be shipped via the appropriate external vendor recommendations.

Pipettes sent out for calibration by an external vendor do not require a performance check upon
return unless there is a visible issue with the equipment. When pipettes are sent out for repair, a
calibration/performance check must be conducted by the ISO 17025 certified vendors.

Glassware used for measuring is not transported outside the Forensic Laboratory and will be
handled with appropriate personal protective equipment. Glassware will be clean and inspected
prior to use to ensure it is free of cracks and/or chips. If glassware is deemed unsuitable for use, it
will be disposed of in an appropriate glass receptacle.

The Driftcon® hardware is handled with gloves and stored in the original manufacturer’s containers
within the DNA laboratory. The Driftcon® will only be transported outside the Forensic Laboratory
for external vendor calibration. During transport, the probes will be stored in the original
manufacturer’s containers and sent via the appropriate external vendor recommendations.

Thermometers are handled with gloves and stored with the equipment for which temperature
monitoring is taking place. If the thermometer is dropped or appears damaged, it will be taken out
of service until it can be repaired or replaced.

Prior to expiration, thermometers are replaced by new NIST-certified thermometers or are
internally verified against a second NIST thermometer. In the event transport becomes necessary,
the thermometers will be handled with care and packed in an appropriate container in order to
minimize the possibility of damage. Digital probe thermometers that are not used in an enclosed
environment may experience temperature fluctuations (i.e., heat blocks and thermomixers) and
therefore should be encased in mineral oil to ensure that the temperature reading is consistent and
accurate.

Sample Retention

Casework
Whenever possible, the Biology/DNA Detail will preserve a portion of the physical evidence, the
sample extract, or database sample for potential re-analysis.

Extract tubes and substrates are retained for all evidence samples and reagent blanks generated
by the laboratory, including instances in which the visible extract appears to be exhausted. As the
sensitivity associated with forensic DNA testing continues to increase, these sample tubes may
contain DNA adhering to the sides which may be re-constituted and analyzed at a later time.

Evidence sample substrates will be stored and available for re-extraction, as necessary.
Substrates cannot be retained for hair or tissue samples which dissolve during laboratory analysis
or for liquid blood samples.

It is not necessary to retain reference standard substrates when sample remains available for re-
extraction. Substrates from consumed reference standards will be retained and available for re-
extraction, as necessary.
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3.71

The availability of the sample extracts and/or substrates will be specifically addressed in the
evidence disposition statement in the formal laboratory report. Refer to Disposition of Evidence for
additional information.

Databasing

Database samples will be retained for match confirmations and use with validation testing.
Documentation will be maintained in STaCS and/or LIMS when a databasing sample requires
destruction.

Notification of Consumption of Physical Evidence

Consumption is defined as it relates to the physical item of evidence when it is sampled for the
DNA analysis process. Evidence or database samples may be consumed to the extent necessary
to obtain an interpretable result based on their sample type and/or stain size.

Unnecessary consumption of the physical evidence will be avoided, when possible. A request for
permission to consume will be made in writing when it is necessary to consume an evidentiary item
that otherwise had a reasonable expectation to contain an abundance of DNA based on the
sample type and stain size. The judicial status of the case will be verified in order to determine
whether the documented request will be made to the original requestors or the assigned District
Attorney. Documentation that the judicial status was verified will be maintained in the LIMS unit
record comments (e.g., “J14785L: Judicial status verified 11/8/2024.”).

Authorization to consume must be received in writing prior to consuming the evidence.
Documentation of the notification and response will be maintained in the case file.

Consumption of Visible Staining on Physical Items or Swabs

A stain will be considered consumed when the entirety of the visible staining present on the
physical item of evidence has been used for analysis, to include when staining is present on only a
portion of a swab received as evidence. This generally applies to situations in which a swab is
used to collect a defined stain and/or area of interest (e.g., bloodstain collected from POE) and/or
only a limited amount of staining is present on an item (e.g., red/brown staining on clothing).

This policy does not apply to the following evidence types:

¢ When a portion of the original stain is collected via swabbing and the swabbing is
subsequently consumed. This is due to additional staining remaining for future testing.

¢ Routinely collected swabs from an individual’s body (e.g., body and/or orifice swabs
contained in an SAK) due to the reasonable expectation that the swab may contain DNA
other than the visible staining.

e Miscellaneous swabs contained in SAKs will be evaluated on a sample-by-sample basis
using the sample-specific information and circumstances for the collection.

Physical Iltems Swabbed for Trace DNA (Non-Visible Staining)

Swabbings performed in the absence of visible staining (e.g., for trace DNA) may be re-swabbed
for additional testing, if necessary. Therefore, consumption of the swabbings does not preclude
additional testing.

Consumption of Swabs
A swab received as evidence is generally considered consumed when an attempt has been made
to remove all of the cotton from the applicator stick, regardless of whether the stick and small
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3.8

3.9

3.10

3.101

portions of the cotton remain. Refer to Consumption of Visible Staining on Physical ltems or
Swabs for information regarding swabs which contain visible staining on a portion of the swab
(e.g., a visible red-brown stain on the tip of the swab only).

Based on sample-specific circumstances, documented approval may be sought from the DNA
Technical Leader to disposition a swab sample as having evidence remaining for future testing in
instances in which all of the cotton has been removed; however, there is reason to believe
additional DNA may remain on the stick based on the sample type and appearance (e.g., visible
staining, etc.). This documentation will be maintained in the case file.

Work Product

Amplified PCR product generated by the casework and databasing sections are considered work
product and do not have a chain of custody. In addition, DNA database extracts are also
considered work product.

Amplified PCR product is stored frozen in the post-amplification laboratory and may be discarded
upon case completion or entry of the database samples into CODIS. Amplified PCR product will
be discarded in a biohazard waste receptacle in the post-amplification laboratory.

After review and entry into CODIS, DNA extracts and the associated controls from database
samples may be discarded. In extenuating circumstances, database samples may be stored
frozen for long-term storage and will be tracked with a chain of custody. The existence of the
stored database sample will be notated on the DNA collection kit and in STaCS/LIMS. Refer to the
Tracking Casework DNA Extracts, Reagent Blanks, and Substrates for additional information.

Evidence Sealing

Evidence containers and packages, including casework reference samples, will be sealed as soon
as practicable in a manner to preserve the integrity of the evidence and to minimize loss,
contamination, and/or deleterious change. Refer to the Forensic Laboratory Quality Manual for
additional information.

Database samples are not collected with a chain of custody and therefore are not considered
evidentiary in nature. As such, database samples do not require the evidence sealing provision
outlined in the Forensic Laboratory Quality Manual. Database samples are stored individually in
gum-sealed envelopes. After the envelope is opened and a sample is removed, the envelopes are
resealed with clear tape.

Chain of Custody
The chain of custody serves as an unbroken record of who handled the item and where the item
was located at all times.

Physical Items of Evidence

Evidence packages will be marked with unique identifiers. SAFE serves as a record of every
transaction performed on the physical evidence once entered into the SAFE database. SAFE
references each individual who participated in a transaction, the date the transaction occurred, and
the physical items that were transferred (evidence and references). The SAFE chain of custody
record may be printed in a hard copy format and filed at any time or may be maintained in the Unit
Record Object Repository of LIMS.
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3.10.11

3.10.2

3.10.2.1

An additional chain of custody may be pre-printed and affixed to the outside of the physical
evidence package. Itis LVMPD policy to sign this chain of custody only when the package is
physically opened to handle, analyze, or view the contents. Upon re-sealing of the package, this
chain of custody will be signed and dated to document the individual who accessed the evidence.

There are no chain of custody requirements when accessing database samples.

Return of Rush Case Evidence Following Completion of Review

It is permissible to return evidence associated with rush cases following the file entering the
technical review process or being released. The technical reviewer will annotate “Chain of custody
documented and reviewed” on the technical review checklist to denote that only the receipt of the
evidence was initially reviewed.

When a case has been released prior to the return of evidence, the return chain of custody will be
added to the LIMS object repository, and the original technical reviewer will be notified. The case
file will be checked out of the LIMS object repository, and an additional date will be added to the
technical review checklist to denote review of the return chain of custody. The updated
documentation will then be checked back into the object repository.

Tracking Casework DNA Extracts, Reagent Blanks, and Substrates
During laboratory processing, DNA extracts, substrates, and reagent blanks are stored at 2-8°C in
the DNA laboratory.

Extracts Generated from May 10, 2018, to Present

DNA extracts from evidence, casework references, reagent blanks, and evidence substrates
generated May 10, 2018, to present are considered evidence which may be utilized for future
testing. Following laboratory processing, these items are tracked using an internal chain of
custody based on the unique Lab Case # and ltem # associated with the samples.

From May 10, 2018, to November 12, 2020, the secure storage location of casework DNA extracts,
reagent blanks, and substrates was recorded in the electronic “DNA Extract Chain of Custody” log
on the H:drive. A new “DNA Extract Chain of Custody” log was generated every calendar year and
each new cryobox generated was placed in a separate tab within the log.

Beginning on November 12, 2020, transfer and movement of each casework DNA extract, reagent
blank, and substrate into or out of a cryobox is tracked securely in the QMS using the edit and
publishing functions. This secure record tracks the name of the individual transferring or receiving
the evidence tubes, the date for each transfer, and the specific evidence tubes transferred. The
location of the sample extract and substrate tubes will be documented on the Processing Checklist
included in the case file. A document containing instructions for creating these cryoboxes and
electronically tracking this evidence is available in the QMS.

Each individual cryobox will include the date the first samples were added to the box and the date
the last tube was added. Once full, the cryobox will be sealed with freezer-safe tape on at least
one side with the date and initials of the individual creating the seal. In the event it is necessary to
retrieve an item from a sealed cryobox, documentation will be retained in the chain of custody
regarding the breach of the freezer-safe tape and the reason for doing so. The most current
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3.10.2.1.1

3.10.2.2

3.10.2.3

version of the log will be provided on discovery along with the specific the QMS history of all
transfers into/out of the box.

Only freezer-safe tape will be utilized to seal the cryoboxes due to the integrity of evidence tape
being compromised by the freezer temperatures. It is not necessary to utilize LVMPD evidence
tape in addition to the freezer-safe tape as the extracts have not been impounded into SAFE.

These items will be stored frozen for long-term storage in the DNA Laboratory, in the Forensic
Laboratory Vault, or in the Department’s main Evidence Vault. In the event outside processing is
required (e.g., Y-STRs, etc.), extract tubes will be booked into SAFE at that time.

Storage of Rush Case Extracts Following the Initiation or Completion of Review

It is permissible to store evidence extracts, substrates, and reagent blanks associated with rush
cases following the file entering the technical review process or being released. These tubes
should be stored by close of business on the next available business day that the processing
individual returns to the office. The administrative reviewer will annotate “Verification that chain of
custody initiated in the Quality Management System (QMS) for all extracts and substrates” on the
administrative review checklist to denote that this had not yet been created at time of review.

When a case has been released prior to the storage of evidence extracts, substrates, and reagent
blanks, the case file will be checked out of the LIMS object repository and the location and date
that the extract and substrate tubes were stored will be recorded on the Processing Checklist. The
original administrative reviewer will be notified. An additional date will be added to the
administrative review checklist to denote review of the extract chain of custody. The updated
documentation will then be checked back into the object repository.

Extracts Generated Prior to May 10, 2018

All casework extracts generated prior to May 10, 2018, are considered work products and do not
require tracking with a chain of custody. The cryoboxes containing these extracts are labeled as
WORK PRODUCT. These cryoboxes are closed with freezer-safe tape, however, do not contain a
date or initials of the individual who applied the tape to the box.

When re-processing work product extracts generated prior to May 10, 2018, these items may be
retrieved from the DNA Freezer without a chain of custody as they are still considered work
product. The original freezer log will be notated to document that the samples were removed (and
consumed, if applicable). After testing is complete, all tubes (including reagent blanks) will be
placed in the current extract storage box and a secure chain of custody initiated in the QMS.

Outsourcing Extracts

Outsourcing extracts are delineated using colored labels which denotes them as OUTSOURCED
WORK PRODUCT or OUTSOURCED EVIDENCE based on whether they were received by the
LVMPD prior to or after May 10, 2018. Cryoboxes containing outsourced evidence extracts
received after May 10, 2018 will be sealed by an analyst, to include date/initials, and will be
tracked with a chain of custody.
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3.11 Additional Processing of Stored Extracts
All sample extracts and reagent blanks which are retrieved from long term storage for additional
testing will be verified against the original extraction form and concentration/clean-up worksheets
to ensure the appropriate items and reagent blanks have been identified based on the request.

IMPORTANT! Care must be taken to identify when extra negative controls are associated with
extracts originally microcon concentrated and/or clean-up and amplified in Identifiler or Identifiler
Plus. In instances in which these extracts will be additionally amplified, it is necessary also
additionally amplify these associated negative controls.

The following elements must be captured in the case file documentation with regards to all sample
extracts, reagent blanks, and negative controls retrieved from long term storage:
o Documentation of the original tube labeling. As reagent blanks do not have LIMS item
numbers, this documentation must be recorded with the associated samples
e The approximate volume of extract remaining when initially retrieved from long term
storage and prior to any additional laboratory processing

It is recognized that the volumes of reagent blanks retrieved for supplemental analysis following
long-term storage may no longer be equal to or less than the lowest associated sample volume
due to factors such as the number of the times the associated samples were originally amplified,
evaporation, etc. In these instances, it is permissible to proceed to re-quantitation and re-
amplification without a volume adjustment as long as the requirement for the reagent blank to be
equal to or less than the lowest associated sample was met during the initial sample processing.

Refer to Section 6.1 “Amplification of Reagent Blanks” in the Biology/DNA Procedures Manual for
information regarding when it is necessary to additionally process reagent blanks associated with
sample extracts.

When re-hydrating and/or making volume adjustments to extracts originally containing < 100 pl of
EZ1 TE or < 200 pl of Teknova TE (organic extracts), it is recommended to CentriVap both the
sample tube(s) and reagent blank(s) to dryness and then reconstitute all tubes to the final desired
volume using molecular grade water.

The following guidelines apply when retrieving extracts and reagent blanks from long term storage:

Quantitation Chemistry used for Suggested Action based on CURRENT
ORIGINAL Case Processing ORIGINAL Quantitation Values Required Action
Normalize or Well Dilution Re-quant extract and RB if stored >30 days
Quantifiler Trio
Concentrate Proceed to concentration and/or amplification

Quantifiler, Plexor HY, Quantiblot
or when original quantitation performed All Actions Re-quant extract and RB
by an outsourcing laboratory

3111 Processing Extracts Stored as Work Product Prior to May 10, 2018
When necessary to re-process extracts originally stored as work product prior to May 10, 2018, the
original analyst, or DNA Management will retrieve the sample(s) and associated reagent blank(s)
from the DNA freezer. A copy of the extract storage plate map will be printed for all tubes which
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3.11.1.1

3.11.1.2

3.11.2

are retrieved and maintained in the case file for informational purposes to ensure the items pulled
are correct based on the request.

Annotating .pdf Cryobox Plate Maps

When retrieving items:
e Add a * next to the samples pulled and a write note on the bottom of the page stating * -
samples removed from freezer, the reason, date and initials/P#
¢ Place samples in a cryobox labeled with the event number, LIMS number, and item
numbers. Store the cryobox on the management shelf in the DNA refrigerator for testing.

When returning items:
¢ Once complete, place all tubes (including the reagent blanks) in the current extract storage
box and initiate a chain of custody in the QMS.
¢ Write a note on the bottom of the original .pdf cryobox plate map stating * - samples put in
box# XXX for storage with CoC, date, and initials/P#. The new storage location will also be
noted on the Processing Checklist.

¢ Include the .pdf plate map on the left-hand side of the file. It will not be paginated.

Following file release:
e Provide the updated plate map to the original analyst or DNA management. The plate map
will be scanned into the appropriate storage extraction log to memorialize the updated
information.

Annotating Electronic Cryobox Plate Maps

When retrieving items:
e Add a * next to the samples pulled and place an electronic note on the bottom of the page
stating * - samples removed from freezer, the reason, date and initials/P#
e Place samples in a cryobox labeled with the event number, LIMS number, and item
numbers. Store the cryobox on the management shelf in the DNA refrigerator for testing.

When returning items:

o Once complete, place all tubes (including the reagent blanks) in the current extract storage
box and initiate a chain of custody in the QMS.

o Write a note on the bottom of the original .pdf cryobox plate map stating * - samples put in
box# XXX for storage with CoC, date, and initials/P#. The new storage location will also be
noted on the Processing Checklist.

¢ Include the .pdf plate map on the left-hand side of the file. It will not be paginated.

Following file release:

¢ Provide the updated plate map to the original analyst or DNA management to update the
electronic version of the storage log.

Processing Extracts Stored May 10, 2018, to November 12, 2020

When necessary to re-process extracts originally stored with a chain of custody on the H:drive, the
individual processing the samples will notate on the chain of custody form that the samples were
retrieved for additional processing. Following completion of laboratory processing, the sample will
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be placed in the current cryobox and documented in the QMS. The new cryobox number will be
documented on the Processing Checklist.

3.12 Disposition of Evidence
The disposition of evidence is noted in the formal reports. The disposition will be specific for each
evidence item addressed in the report to include whether the physical evidence was returned to
secure storage or whether the item was consumed, and the status of the sample
extracts/substrates. General statements may be utilized for all items with the same disposition.

3.13 Casework Laboratory Reports

Formal laboratory reports will include the following criteria, if applicable:

o Case identifiers

Description of evidence examined, and identification of samples tested
Technology used
Locus/loci tested or amplification system(s)
Results and/or conclusions for each forensic sample tested
Interpretive statement (either quantitative or qualitative) to support all inclusions
Distribution date of the report
Disposition of evidence
Signature and title of the person(s) accepting responsibility for the content of the report
Statement regarding the start and end dates associated with the performance of testing

3.13.1 Signatures
A report shall be issued by a single individual accepting responsibility for the content of the report.
A secure electronic signature may be utilized as equivalent identification.

3.13.2 Dissemination
Refer to the LVMPD Forensic Laboratory Quality Manual for information regarding the distribution
of formal laboratory reports, and the release of reports and other case-related documentation
requested under discovery motions.

3.13.3 Release of Case Report Information
DNA Laboratory reports are distributed to the requesting officer and/or the deputy district attorney
who submitted the Forensic Laboratory Examination Request. For property crimes analyzed as the
result of a CSA Evidence Impound Report, or volunteer consent form requests, the DNA Lab report
will be distributed to the sergeant of the Area Command Section or Investigation Detail.

Upon receipt of a discovery subpoena or subpoena duces tecum, copies of the case file contents
and subpoenaed records will be provided through the Quality Manager or designee.
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BIOLOGY/DNA DETAIL
QUALITY MANUAL
Appendix A Title: Reagents

Overview

Reagents used within the Biology/DNA Detail are prepared following procedures described in the
Biology/DNA Quality Manual. Reagents used within the Biology/DNA Detail are labeled following
procedures described in the LVMPD Forensic Quality Manual. All reagents prepared specifically for use
in the Biology/DNA Detail will be documented in the Resource Manager of LIMS.

General Safety and Waste Disposal

Gloves, a mask, and a lab coat will be worn during reagent preparation. In the event liquid reagents or
liquid chemicals are being used, face masks with a protective shield for the eyes or protective eye gear
should be worn.

Soap, water, 3% H,O,, and 1:10 bleach working solutions (used for cleaning) are the only liquids that are
allowed to be poured down the laboratory sinks. All other chemicals, reagents, containers and liquids will
be disposed of in the appropriate waste receptacles according to laboratory policies and procedures.

OSHA defines sharps as objects that can penetrate a worker’s skin, such as needles, scalpels, broken
glass, capillary tubes and the exposed ends of dental wires. Items that are classified as “sharps” will be
disposed of in a “sharps” container. Where applicable, non-sharps consumables will be disposed of in the
appropriate chemical hazardous waste container. Items which contain a chemical residue may be
discarded in the regular trash. This includes instances in which a chemical has potentially contaminated a
glove, bench paper, or a disposable lab coat or when a chemical is wiped up using a kimwipe. All
potentially biohazardous materials (e.g., items which have come into contact with or are potentially
contaminated with blood, a body fluid or other potentially infectious material) will be disposed of in the
biohazard waste. In order to avoid explosions, items that are flammable should not be disposed of in burn
boxes.

Quality Control Checks
Refer to Quality Control of Critical Reagents in the Biology/DNA Quality Manual.

Reagent Preparation in this Appendix

Note: Equipment, glassware, and storage containers will be cleaned and autoclaved or UV’d prior to use.
e Acid Phosphatase Overlay

1 M Dithiothreitol (DTT)

Phenolphthalein Test

Carrier RNA (cRNA)

Presumptive Standard Swabs: Blood, Semen, Saliva

BTmix
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BIOLOGY/DNA DETAIL
QUALITY MANUAL

Acid Phosphatase Overlay

Total Volume: Approximately 100.0 mL of working solution

Expiration Date: Solution Reagents: Two months.
Working Solution: One week from date Step 1 and 2 reagents are mixed.

Equipment:
Balance Stir bar
Pipettor Dark amber bottles
500 mL beaker Spraying apparatus
50 mL beaker Foll

Reagents:
10.0 mL Glacial acetic acid
12049 Sodium acetate, anhydrous
0.80g Sodium alpha napthyl phosphate (0.25% w/v)
1.0g Fast Blue B Salt, Dye
199.0 mL Molecular grade water

Reagent Preparation

Step 1
1. Add 100 mL molecular grade water, 10 mL Glacial acetic acid, 1.0 g Fast Blue B Salt, and 12.0 g
Sodium acetate to a 500 mL beaker. Stir to dissolve.
2. Store in refrigerator in an amber bottle.

Step 2
1. Dissolve 0.80 g of Sodium alpha naphthyl phosphate in 10.0 mL of molecular grade water in a 50.0
mL beaker.
2. Store in refrigerator in an amber bottle.

Working Solution Preparation:
1. As needed, mix 10 mL of Solution 1 reagent, 1 mL of Solution 2 reagent, and 89 mL of molecular
grade water in a spraying apparatus.
2. Store spraying apparatus in refrigerator when not in use. Wrap bottle with aluminum foil to protect
the solutions from light.
Autoclave: No

Critical Reagent: No
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1M Dithiothreitol (DTT)

Total Volume: 10.0 mL

Expiration Date: One year from date of preparation

Equipment:

Balance

Sterile 15.0 mL conical tube

Pipettor

Sterile 1.5 mL microcentrifuge tubes
Reagents:

1.54 ¢ Dithiothreitol

10.0 mL Molecular grade water

Preparation:
1. Add 1.54 g of DTT to a sterile 15.0 mL conical tube.
2. Carefully add 10.0 mL of molecular grade water into the conical tube.
3. Dissolve DTT by gently inverting.
4. Check to ensure adequate dissolution; then aliquot 500 uL into each sterile 1.5 mL microcentrifuge
tube.
Label each tube and place in container labeled accordingly.
Store in freezer.

oo

Autoclave: No

Critical Reagent: Yes
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Phenolphthalein Stock and Working Solutions

Total Volume: Approximately 100.0 mL

Expiration Date: Stock Solution: One Year.
Solution #1: Same date as stock solution
Solution #2: Three months when made in-house or vendor expiration date if ordered externally

Note: Dispose of Zinc in the chemical disposal container labeled specifically for Zinc and ensure Zinc
granules are saturated with Ethanol.

Equipment:
Reflux set-up 250 mL round-bottom flask
Boiling chips Amber bottle
Balance Amber dropper bottles
Pipettor
Reagents:
20g Phenolphthalein 8.0 mL Ethanol (absolute)
20049 Potassium Hydroxide 100.0 mL Molecular grade water
20.0g Zinc metal (granular)

Stock Solution Preparation:

1. Mix phenolphthalein, potassium hydroxide, zinc metal and molecular grade water in a 250 mL round-
bottom flask and add a few boiling chips.

2. Boil under reflux for 2-3 hours or until the solution has lost all of its pink color. Allow to cool, then
decant into an amber bottle containing enough zinc granules to cover the bottom of the amber bottle
this will keep the solution in the reduced form.

3. Store in an amber bottle in refrigerator.

Solution #1 Preparation:
1. Add a few grams of zinc granules to cover the bottom of an amber dropper bottle. Add 2.0 mL of
stock phenolphthalein solution (as prepared above) and 8.0 mL of absolute ethanol.
2. Store in refrigerator.

Solution #2 Preparation:

1. Add 50.0 mL of 3% hydrogen peroxide to an amber dropper bottle.
2. Store in refrigerator.

Note: 3% hydrogen peroxide has a shelf-life of 3 months at 2-8°C if made in-house. 3% hydrogen
peroxide from external vendor will follow vendor expiration date.

Autoclave: No

Critical Reagent: No

Uncontrolled Copy if not located in QMS Page 105 of 165



Biology/DNA Quality Manual Approval Date: 05/22/2026

Document Number: 36719 Approved By: Jessica Lehrner, Kellie Gauthier,
Cassandra Robertson, Heather Gouldthorpe

Revision Number: 28 Date Published: 05/22/2026

BIOLOGY/DNA DETAIL
QUALITY MANUAL

Presumptive Semen Standard Swabs

Total Volume: ~2 mL

Expiration Date: 1 year and 3 months from the expiration date of the molecular grade water or the
expiration date listed on the semen collection tube/vial, whichever is soonest.

Equipment:
Pipettor
Sterile cotton tipped swabs
Conical vial

Reagents:
Neat semen 500 pL (use sperm-free/vasectomized semen, if available)
Molecular Grade water 1500 pL

Preparation:
1. Prepare sterile cotton tipped swabs by removing from the sterile package and placing them in a
container that allows them to stand cotton-end up (i.e., an empty pipette box)
o For semen standard swabs being made for the Crime Scene Investigation Unit: Prepare the
sterile cotton tipped swabs by removing from the sterile package and pulling them through
the open bottom colored microcentrifuge tubes that have been pre-drilled.

2. Pipette 500 L of neat semen into a conical vial and add 1500 uL of molecular grade water to the
same vial. Invert several times to mix.

3. Pipette 30 uL of the dilute semen onto the tip of each swab (above dilution will make ~ 65 swabs).
Note: Mix semen/H,0 dilution throughout pipetting to ensure proper dilution of semen.

4. Allow to dry before storage.

5. Label each capped tube and storage box or envelope and store in refrigerator.

Note: When possible, semen from males of the Biology/DNA Detail will not be used to prepare
semen standard swabs because it would be impossible to differentiate between sample
contamination by an examining analyst and the DNA source of a standard. The Biology/DNA
Detail uses uncapped semen standard swabs while the Crime Scene Investigation Unit uses
capped semen standard swabs.

Autoclave: No

Critical Reagent: No
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Presumptive Blood Standard Swabs

Total volume: ~5 mL

Expiration: 3 years from date of blood collection or the date of expiration for the molecular grade water,
whichever is sooner.

Equipment:
Pipettor
Sterile cotton tipped swabs
Conical vial

Reagents:
Whole, clean blood 78 uL
Molecular grade water 5 mL

Preparation:
1. Prepare sterile cotton tipped swabs by removing from the sterile package and placing them in a
container that allows them to stand cotton-end up (i.e,. an empty pipette box)
e For blood standard swabs being made for the Crime Scene Investigation Unit: Prepare the
sterile cotton tipped swabs by removing from the sterile package and pulling them through
the open bottom colored microcentrifuge tubes that have been pre-drilled.

2. Pipette 78 pL of whole, clean blood into a conical vial and add 5 mL of molecular grade water to
the same vial. Invert several times to mix.

3. Pipette 30 pL of the dilute blood onto the tip of each swab (above dilution will make ~ 165 swabs).
Note: Mix blood/H,0O dilution throughout pipetting to ensure proper dilution of blood.

4. Allow to dry before storage.

5. Label each capped tube and storage box or envelope and store in refrigerator

Note: When possible, blood from members of the Biology/DNA Detail will not be used to prepare
blood standard swabs because it would be impossible to differentiate between sample
contamination by an examining analyst and the DNA source of a standard. The Biology/DNA
detail uses uncapped blood standard swabs while Crime Scene uses capped blood standard
swabs.

Autoclave: No

Critical Reagent: No
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Diluted Blood Swabs for Extraction Kit QC

Total Volume ~ 100 swabs
Expiration: Earliest component expiration date.

Equipment:
Pipettor
Sterile cotton tipped swabs
Conical vial

Reagents:
Whole, clean blood 25 uL
Phosphate Buffer Saline (PBS) 2475 pL

Preparation:
Prepare the sterile cotton tipped swabs by removing from the sterile package and pulling them
through the open bottom colored microcentrifuge tubes that have been pre-drilled.

Pipette 2475 uL of PBS into a conical vial.

-_—

2
3. Prior to opening, vortex tube of whole, clean blood for at least 45 seconds on maximum speed.
4. Add 25 L of vortexed blood to the vial containing the PBS.
5. Vortex the blood/PBS on max for at least 45 seconds.
6. Pipette 20 uL of the diluted blood onto the tip of each swab and allow to dry overnight.
7. Label each capped tube and storage box or envelope and store in DNA freezer.
Note: When possible, blood from members of the Biology/DNA Detail will not be used to prepare
diluted blood swabs.

Preliminary Testing:
The baseline/average quantitation value of the newly diluted blood swabs will be established prior to use
with EZ1/EZ2 kit QC's (QC of DNA Investigator EZ1/EZ2 Extraction Kits).

Individually extract three (3) blood swabs using the EZ1 Large Volume protocol.

4.

5. Quant each sample extract in triplicate using Quantifiler Trio

6. Average the resultant quantitation data values at each of the three detectors (SM, LG, and Y).
7.

Record the average value on the QC form. These values will be utilized as the baseline ng/ul for
future EZ1/EZ2 kit QCs.

Autoclave: No

Critical Reagent: No
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Presumptive Saliva Standard Swabs

Total volume: ~2 mL

Expiration: 3 years from date of saliva collection or the date of expiration for the molecular grade water,
whichever is sooner.

Equipment:
Pipettor
Sterile cotton tipped swabs
Conical vial

Reagents:
Freshly collected neat saliva 1000 pL
Molecular Grade water 1000 pL
Preparation:
1. Prepare sterile cotton tipped swabs by removing from the sterile package and placing them in a
container that allows them to stand cotton-end up (i.e., an empty pipette box)

2. Pipette 1000 pL of molecular grade water into a conical tube and add 1000 pl of neat saliva to the
same vial. Vortex to mix.

3. Pipette 30 uL of the dilute saliva onto the tip of each swab (above dilution will make ~ 65 swabs).
Note: Re-mix saliva/H,0O dilution throughout pipetting to ensure proper dilution of saliva.

4. Allow to dry before storage.

5. Label each storage box or envelope and store in refrigerator.

Note: When possible, saliva from members of the Biology/DNA Detail will not be used to prepare
saliva standard swabs because it would be impossible to differentiate between sample
contamination by an examining analyst and the DNA source of a standard.

Autoclave: No

Critical Reagent: No
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AP Spot Test for Crime Scene Investigation Unit

Total Volume: 0.026 g
Expiration: Date printed on manufacturer bottle

Equipment:
Microcentrifuge tubes
Scoopula
Balance
Weigh boat or weigh paper

Reagents:
AP Spot Test

Preparation:
1. Weigh out 0.026g of AP Spot test and place in a microcentrifuge tube.
2. Repeat step 1 for each tube (when available make at least 50 tubes at a time).
3. Label each tube, place in appropriate storage box, and store in the Crime Scene Investigation
Unit’s Fridge.

Note: AP Spot Test is ONLY made for the Crime Scene Investigation Unit. 1mL of distilled water
is added at the time of testing by Crime Scene personnel.

Autoclave: No

Critical Reagent: No
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Carrier RNA (cRNA)

Total Volume: 310 pl
Expiration: Date printed on transfer container boxes

Equipment:
Microcentrifuge tubes
Pipettor

Reagents:
carrier RNA
Molecular grade water

Preparation:
1. Add 310 pl of molecular grade water to the carrier RNA (cRNA) tube to obtain a solution of 1 pg/pl.

2. Aliquot 15 pl portions into labeled sterile microcentrifuge tubes and store the unused portions in the
freezer.

Note: Thawed aliquots cannot be refrozen
Autoclave: No

Critical Reagent: No
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BTmix

Total Volume: 1600 pl
Expiration: Date printed on transfer container boxes

Equipment:
Microcentrifuge tubes
Pipettor

Reagents:
Gly-Gly-His (GGH)
Ultrapure BSA
Molecular grade water

Preparation:
1. Prepare 125 mg/ml GGH solution:
a. Weigh 100 mg of GGH.
b. Combine with 743 pl of molecular grade water and transfer to a microcentrifuge tube.
c. Gently vortex the GGH solution and then perform a quick spin.

2. Prepare 4 mg/ml BSA solution by adding 64 ul of 50 mg/ml BSA to 736 pl of molecular grade
water.

Combine equal volumes of BSA and GGH solution.

4. Aliquot BTmix into working volumes of 35 ul into labeled sterile microcentrifuge tubes and store
frozen.

Note: Thawed aliquots cannot be refrozen
Autoclave: No

Critical Reagent: Yes
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Reagent Storage Summary

Note: Reagents are stored at: room temperature (approximate range of 22-25°C), frozen (approximate
range of -15 to -25°C) or refrigerated (approximate range of 2-8 °C). All freezers and refrigerators are in

pre-amplification lab areas unless noted differently.

Reagent Storage Conditions

7500 SPECTRAL CALIBRATION DYES

Post-amplification freezer

ABSOLUTE ETHANOL

Flammable cabinet at room temperature

ACID PHOSPHATASE SPOT SOLUTION (SERI)

Freezer

AMPSOLUTION REAGENT

Refrigerator

ANODE BUFFER CONTAINER

Post-amplification refrigerator

ATL BUFFER

Room temperature

BLOOD FOR STANDARDS (FROM KNOWN DONORS) Refrigerator

BSA, ULTRAPURE (BOVINE SERUM ALBUMIN Freezer

BT6 MATRIX STANDARD Post-amplification freezer
BTMIX Freezer

CATHODE BUFFER CONTAINER

Post-amplification refrigerator

CHRISTMAS TREE STAIN

Room temperature

CONDITIONING REAGENT (3500 SERIES)

Post-amplification refrigerator

DULBECCO’S PHOSPHATE BUFFERED SALINE (10X or 1X)

Room temperature

DITHIOTHREITOL (DTT)

Refrigerator

DS33 MATRIX STANDARD

Post-amplification freezer

0.5 M EDTA (Ethylenediaminetetraacetic acid)

Room temperature

FAST BLUE B SALT, DYE Refrigerator

GLACIAL ACETIC ACID Flammable cabinet at room temperature
GLYCOGEN Freezer

GLY-GLY-HIS (GGH) Freezer

HEMATRACE Room temperature

HI-DI FORMAMIDE

Post-amplification freezer

3% HYDROGEN PEROXIDE

Room temperature

ABSOLUTE ETHANOL

Flammable cabinet at room temperature

ISOPROPANOL

Flammable cabinet at room temperature

MOLECULAR GRADE WATER

Room temperature

ORGANIC SPERM WASH BUFFER

Room temperature

PERFORMANCE OPTIMIZED POLYMER (POP-4, 3500 SERIES)

Post-amplification refrigerator

PERMOUNT

Flammable cabinet at room temperature

PHENOL:CHLOROFORM:ISOAMYL ALCOHOL (25:24:1)

Refrigerator

PHENOLPHTHALEIN

Room temperature

POTASSIUM HYDROXIDE

Room temperature

POWERPLEX FUSION 6C AMPLIFICATION KIT

Store 2800M positive control in pre-amplification
refrigerator. Store all other pre-amplification
components in the freezer upon receipt, but after
first use the refrigerator. Store ladder and WEN
internal lane standard (ILS) in the post-
amplification freezer upon receipt, but after first use
the refrigerator. Do not re-freeze any components.
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Reagent Storage Conditions

POWERPLEX Y23 AMPLIFICATION KIT

Store 2800M positive control in pre-amplification
refrigerator. Store all other pre-amplification
components in the freezer upon receipt, but after
first use the refrigerator. Store ladder and WEN
internal lane standard (ILS) in the post-
amplification freezer upon receipt, but after first use
the refrigerator. Do not re-freeze any components.

PP6C MATRIX STANDARD

Post-amplification freezer

POWERPLEXY23 MATRIX STANDARD

Post-amplification freezer

POWERPLEX Y23 STABILIZER REAGENT

Store in post-amplification refrigerator when in-use,
or in post-amplification freezer when not.

PSA SEMIQUANT MEMBRANE TESTS

Room temperature

PUNCHSOLUTION

Freezer

BUFFER MTL

Room temperature

DNA INVESTIGATOR KIT

Room temperature

INVESTIGATOR 24PLEX QS AMPLIFICATION KIT

Store ladder in post-amplification refrigerator when
in-use, or in post-amplification freezer when not.
Retain kit in pre-amplification freezer on arrival and
move tube(s) to pre-amplification refrigerator as
needed when in-use.

PROTEINASE K

Room temperature

QUANTIFILER TRIO KIT

Store PCR reaction mix in refrigerator. Store primer
mix and human DNA standard in freezer

RAPIDINTEL PLUS SAMPLE CARTRIDGE

Room temperature

RAPIDINTEL PLUS LADDER CARTRIDGE

Post-amplification refrigerator

RAPIDINTEL PLUS NEGATIVE CARTRIDGE

Post-amplification refrigerator

RAPIDINTEL PLUS POSITIVE CARTRIDGE

Post-amplification refrigerator

RAPID PRIMARY CARTRIDGE

Post-amplification refrigerator

RSID KIT

Room temperature

TEKNOVA DNA SUSPENSION BUFFER (aka TE), pH 8

Room temperature

SODIUM ACETATE, anhydrous

Room temperature

SODIUM ALPHA NAPHTYL PHOSPHATE (0.25 w/v)

Freezer

SWABSOLUTION REAGENT

Refrigerator

ZINC METAL (granular)

Room temperature
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Appendix B Title:

Quality Control Plan — Equipment Calibration and Maintenance

Category

Instrument

Frequency

Criteria

Corrective Action

Refrigerator/Freezers

DNA #2 Refrigerator
True Model T-49
S/N: 1503007

(When in Use)

Internal:

Sentinel Next Wireless
Temperature Monitoring System

DNA #10 Refrigerator/Freezer
Frigidaire Model FRT21LRGW2
S/N: LA93317108

DNA #13

Sanyo Biomedical
Model MDF-U333
S/N: 70305442

DNA #14

Refrigerator/Freezer

Thermo Scientific Model 3764A
S/N: 1440091245191

DNA #18 Freezer
True Model T-72F
S/N: 7198541

DNA #20 Refrigerator
Model MH49SS-GAEE-VW
S/N: 0146952901121019

DNA #21 Refrigerator
True Model T-23
S/N: 7707809

DNA #23 Freezer
Model T-72F
SN: 8627600

DNA #25 Freezer
Model T-72F
S/N: 8968660

DNA #27 Refrigerator
MH49SS-GAEE-VW
S/N: 1150118001181010

Fridge: 2 -8 °C
Freezer: -25 - (-15) °C

Refer to the “Temperature Monitoring
System” section of the “Lab Aide Manual
— DNA Annex” if a refrigerator/freezer
does not meet criteria
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Category

Refrigerator/Freezers

Instrument

DNA #28 Freezer
MFP-20-TS
S/N: VWR-WB83772021-1809

Frequency
(When in Use)

DNA #29 Freezer
MFV-14
S/N: VWR-WB83369389-1810

DNA #30 Freezer
T-72F-HC
S/N: 10440780

DNA #32 Freezer
MDF-U334
S/N: 18100173

DNA #33 Freezer
T-72F-HC
S/N: 10510416

CO #1 Refrigerator/Freezer
VWR Model SR-1031W
S/N: 080501293

CO #3 Freezer
True Model T23F
S/N: 7931146

CO #4 Refrigerator
VWR Model SR-L4110W-PA
S/N: 140100332

CO #5 Refrigerator
VWR Model HCUCBI-0404G
S/N: HQ-VWR-18A0384-1801-V52

CO #5 Freezer
VWR Model HCUCBI-0420
S/N: HQ-VWR-18A0395-1801-V52

Criteria

Corrective Action

Pipettes

Pipette identifications are
maintained in the Resource
Manager. Certification schedules
are maintained electronically in
LIMS by Lab Aides/DNA Staff

External:

Annually at a minimum.
Calibrations can occur more
frequently as the budget allows

Pipettes.com, a TRANSCAT
Company
1-804-222-5833

Each pipette will be checked
using at least three separate
volumes representing high,
medium, and low. Each pipette
must meet the specified criteria
for accuracy and precision
percentage based on the type
and volume of pipette:

Vendor certifications are kept in
the Resource Manager.

If a pipette is not operating properly:

1. Tag out of use

2. Advise DNA Lab Management who will

arrange for repair
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Category

Balances

Instrument

DNA# 1

Model XL-3100
S/N: N0084844

Denver Instruments Top loading

Frequency
(When in Use)
External:
Annually

Mettler-Toledo Inc.
1-800-523-5123

Precise Weighing Mettler
Systems
1-661-250-9044

Rice Lake / Heusser Neweigh,
LLC
1-925-798-8900

ASTM-| Certified weight sets are
available to laboratory personnel
if they wish to check the
balances at any time.

Criteria

Meet external vendor criteria
Vendor certificates are kept for

all balances in the Resource
Manager

Corrective Action

If a balance is not operating properly:

1.Tag out of use

2. Advise DNA Lab Management

3. Document problem using a Quality
Assurance workflow in QMS, if needed

Biological Safety

Cabinets & Fume

Hoods

DNA #6

ENV# LABCONCO/4863010
S/N: 050537728C
(Post-Amp Room)

DNA #7

ENV# LABCONCO
S/N: 141099393
(Post-Amp Room)

DNA #8

ENV# AIRCLEAN SYSTEMS
S/N: AC648UVUP-42977
(Pre-Amp Room)

DNA #9

ENV# AIRCLEAN SYSTEMS
S/N: AC648TLFUVC-42975
(Pre-Amp Room)

DNA #10

ENV# AIRCLEAN SYSTEMS
S/N: AC648TLFUVC-42976
(Pre-Amp Room)

External:
Annually

For annual certification:
Controlled Environment
Management
1-480-836-4144

For repairs & maintenance of
duct work:

Thomas & Mack
1-702-896-7035

Internal:

Organic Hoods: Change pre-
filters every three months,
change carbon filters every 12
months

PCR Set-up Hoods: Change pre-
filters every three months.

Uncontrolled Copy if not located in QUS
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Category

Instrument

Frequency

Criteria

Corrective Action

DNA #12

ENV# AIRCLEAN SYSTEMS
S/N: AC4000S-690
(Extraction Lab)

(When in Use)
Change the HEPA filters every
18-24 months (when in use)

Post-Amp #6 Hood: Change

Biological Safety
Cabinets & Fume
Hoods

DNA #13

ENV# LABCONCO
S/N: 130373468 A
(Exam Room #2)

formaldehyde filters every 24
months

Post-Amp #7 Hood: Change

DNA #14

ENV# LABCONCO
S/N: 160830366
(Exam Room #3)

organic vapor filters every 24
months

Exam Room #2 and #3 Hoods:

DNA #15

ENV# LABCONCO
S/N: 170947934
(Exam Room #1)

Change carbon & HEPA filters
every 24 months or when alarm
sounds (whichever occurs first)

Autoclave

Autoclave #2
Tuttnauer model 3870EP
S/N: 1212186

Internal:
Monthly

Heidolph North America
1-866-650-9604

PM:
Annually

Prospore Self-Contained
Biological Indicators: ampules
must be incubated for 48 hours
e Pass = purple color
¢ Fail = color change purple to
yellow

Use “DNA Autoclave #2 —
Monthly Check” Form found in
the QMS.

Logbook is located in lab area
near equipment

If the autoclave does not meet criteria:
1. Repeat test

2.Tag out of use

3. Document problem using a Quality
Assurance workflow in QMS, if needed
4. Advise DNA Lab Management

Microscopes

DNA #1 Olympus
S/N: 4E03540

External:
Annual Maintenance:

DNA #2 Olympus
S/N: 4C09014

McBain Systems
1-805-581-6800

DNA #3 Olympus
SIN: 7L14279

Western Scientific Company, Inc.

DNA #4 Leica Microsystems
S/N: 283822

(WESCO)
1-661-295-5040

Meet external vendor criteria

Vendor service reports are kept
for all microscopes in the
Resource Manager.

If a microscope is not operating properly,
tag “Out of Use”
Advise DNA Lab Management
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Category

Tissue Lyser

Instrument

QIAGEN Tissue Lyser llI
S/N: 42-2407486

Frequency

(When in Use)

Bi-Annual:

Verify operation of limit switch
and brake:

1. Install TissueLyser Adapter
Set or Grinding Jar Set
according to instructions.

2. Switch on TissueLyser Il

3. Set oscillation frequency to 30
Hz.

4.Press START.

5. Raise hood. The drive motor
should switch itself off, and
“E50 SECURITY CIRCUIT”
should appear in the display.

6. Lower the hood.

Criteria

The drive motor should not
switch itself on again.

Corrective Action

If drive motor switches on or the unit
errors, refer to “Troubleshooting” in
TissuelLyser Il User Manual or contact
QIAGEN Technical Services for support

Rapid RapidHIT ID System Calibration: External: At a minimum, attempt the following
Applied Biosystems Annually by external vendor Meet external vendor criteria corrective actions if any of the
S/N: RHID-1161 performance checks fail:
Applied Biosystems Internal: 1. Repeat test
1-800-831-6844 See the following references for 2.Troubleshoot using RapidHIT ID
?rI’[F({aQSi:dHIT ID System User System User Guide and/or RapidLINK
Guide, RapidLINK Software Software User Guide
User Guide a. Contagt Applied Biosystems for
2. Annual maintenance and technical support
service records are 3.Tag out of use
maintained in the Resource 4.Document problem using a Quality
Manager. Assurance workflow in QMS, if needed
Advise DNA Management to call for a
service engineer
Temperature CYCLERtest BV, **Driftcon System/ Probe Meet external vendor criteria for If Thermal cycler Temperature

Verification Systems

GENO-tronic BV Driftcon®
Temperature Monitoring System
Model Driftcon-II

S/N: 3844

(Driftcon #1 box)**

Driftcon® Probe Fixture #2
Model 96V-15
S/N: 150512-01**

combinations may be used
interchangeable™*

External:
Critical calibration with vendor-
assigned calibration expiration

BlOplastics/CYCLER test Inc.

uncertainty:

0.13°C - The reported
uncertainty of measurement is
based on the standard
uncertainty of measurement
multiplied by a coverage factor of
k = 2, which for a normal
distribution corresponds to a

Verification System is not operating
properly:

1. Verify the database used by the
software is up-to-date by synchronizing
from the main menu and then repeat the
test.

2. Tag out of use
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Category

Temperature
Verification Systems

Instrument

CYCLERtest BV,
GENO-tronic BV Driftcon®

Frequency

(When in Use)
919-806-8811

(Shipped to Celsius Labs,

Criteria

coverage probability of
approximately 95 %. The

Corrective Action

3. Document problem using a Quality
Assurance workflow in QMS, if needed

Temperature Monitoring System Netherlands) standard uncertainty has been 4. Advise DNA Lab Management
Model Driftcon-III determined in accordance with
S/N: 14042623 the 'Guide to the expression of
(Driftcon #2 box)** Uncertainty in Measurement'
Driftcon® Probe Fixture #3 (GUM).
Model: 96V-15**
S/N: 210818-02 Vendor certificates maintained in
the Resource Manager.
Thermometers Multiple. Refer to Resource Internal: Thermometers utilized with the Refer to the “Temperature Monitoring
Manager for the serial numbers, Annually Sentinel Next Wireless System” section

calibration certificates, and
expiration dates.

Temperature Monitoring System
are NIST-certified.

Newly received standalone NIST
thermometers will be verified
against a second NIST-certified
thermometer prior placing into
service. The results will be
documented on the
“Thermometer Initial Verification
Log” form in the QMS.

Thermometers will be replaced
with new NIST-certified
thermometers prior to their
expiration or a one point
verification performed using the
“Thermometer Verification Log”
form and retained in Resource
Manager.

of the “Lab Aide Manual — DNA Annex” if
a thermometer does not meet criteria

Uncontrolled Copy if not located in QUS
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Category

NIST Traceable
Probes

Instrument

Probe identifications and
certification schedules are listed in
Resource Manager.

Frequency

(When in Use)

External:

None

Replaced every two years or
when calibration certificate
expires, whichever is sooner

Criteria

Within £ 0.5°C

Calibration certificates will be
stored in the QMS or Resource
Manager

Corrective Action

If the probe damaged or exhibits
characteristics that may affect accuracy:
1. Verify if alarm triggered by something

easily rectifiable (e.g., door left ajar,
probe not in liquid, etc.), or if
unit/probe appears to be
malfunctioning. May require a NIST
traceable thermometer verification

2. If probe is malfunctioning but the NIST
traceable thermometer is reading
appropriately for the unit, silence the
alarm.

3. Perform necessary troubleshooting
and/or maintenance.

4. Perform temperature checks at least
bi-weekly and manually record in log
and retain in Resource Manager.

5. Once probe is functioning properly
and/or replaced and temperature is in
acceptable range, re-activate alarm.

Close-out alarm in system, including
specific information regarding
troubleshooting and/or maintenance,
dates of service, etc.

Robots

QIAGEN QIAcube Connect External:
(Romeo) Annually
S/N: 00851
QIAGEN QIAcube Connect Internal:
(Juliet) Daily when in use or
S/N: 00420 monthly
QIAGEN

1-800-426-8157

External:
Meet external vendor criteria

Internal:

See references for criteria:
QIAcube Connect Manual, 2019.
Use the “QlAcube Maintenance
Log” found in the QMS.

Logbooks located near QlAcube
robots. Annual maintenance and
service records maintained in
Resource Manager.

Repeat testing, if possible. If the
instrument still performs out of
specifications, contact QIAGEN for
service.
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Category

Instrument

Frequency

Criteria

Corrective Action

Robots

QIAGEN EZ1 Advanced XL
(Mystere)
SIN: L142A1163

(When in Use)
External:
Annually

QIAGEN EZ1 Advanced XL
(Ka)
S/N: L149A1318

Internal:
Daily when in use or
monthly

QIAGEN EZ1 Advanced XL
(Zarkana)
S/N: L149A1315

QIAGEN
1-800-426-8157

QIAGEN EZ1 Advanced XL
(Le Reve)
S/N: L149A1319

QIAGEN EZ1 Advanced XL
(Zumanity)
S/N: L174A1979

QIAGEN EZ2 Connect FX
(R2-D2)
S/N: P1124017F

QIAGEN EZ2 Connect FX
(Wall-E)
S/N: P0325033F

QIAGEN EZ2 Connect FX
(Baymax)
S/N: P0125022F

External:
Meet external vendor criteria

Internal:

See references for criteria:

1. QIAGEN EZ1 Advanced XL
User Manual, 2017.

2. QIAGEN EZ1&2 DNA
Investigator Handbook, 2025.

3. QIAGEN EZ2 Connect FX
User Manual, 2022.

Use “EZ1 Advanced XL
Maintenance Log” and “EZ1 &
EZ2 Weekly O-Ring
Maintenance Log” found QMS

Logbooks located near extraction
robots. Annual maintenance and
service records are maintained in
the Resource Manager.

If the QIAGEN EZ1 Advanced XL or EZ2
Connect FX performs out of
specifications, repeat testing, if possible.
If the instrument still performs out of
specifications, contact QIAGEN for
service.

Hamilton easyPunch STARIlet
(Rocky 2)
S/N: 7904

External:
Annually

Hamilton
1-800-648-5950

Internal:

Daily, when in use, as directed
by Weekly (not Daily)
Maintenance Wizard on
instrument computer

External:
Meet external vendor criteria

Internal:

See references for criteria:

1. Follow daily maintenance
instructions using Weekly
Maintenance Wizard

2. Use “Hamilton easyPunch
Maintenance Log” Form
found in the QMS

Logbook located next to
instrument.

Repeat testing. If the instrument still
performs out of specifications, contact
Hamilton for service
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Category

Instrument

Frequency

Criteria

Corrective Action

Robots

Hamilton STARIlet Robot (Bobby
Boucher)
S/N: C568

Hamilton STARIet Robot
(Aguaman)
S/N: D386

(When in Use)
External:
Annually

Hamilton
1-800-648-5950

Internal:

Daily, when in use, as directed
by Daily Maintenance Wizard on
instrument computer and Weekly
Maintenance Wizard on
instrument computer (as

External:
Meet external vendor criteria

Internal:

See references for criteria:

1. Follow daily maintenance
instructions using Daily
Maintenance Wizard

2. Follow weekly maintenance
instructions using Weekly
Maintenance Wizard

3. Use “Hamilton STARIet

If the Hamilton STARIet performs out of
specifications, repeat testing. If the
instrument still performs out of
specifications, contact Hamilton for
service.

applicable) Maintenance Log” Form
found in the QMS
Logbook is located next to
instrument.
Thermal Cyclers TC #16 — Criss Angel Internal: See references for criteria: At a minimum, attempt the following

ThermoFisher ProFlex S/N:
2978021030302 (Base),
2978104635 (Block)

TC #17 — Mat Franco
ThermoFisher ProFlex S/N:
2978021030272 (Base),
2978104652 (Block)

TC #19 - Penn
ThermoFisher ProFlex S/N:
2978021030305 (Base),
2978104650 (Block)

TC #20 - Teller
ThermoFisher ProFlex S/N:
2978021030266 (Base),
2978104642 (Block)

TC #21 — Shin Lin
ThermoFisher ProFlex S/N:
2978021060127 (Base),
2978104633 (Block)

Quarterly, Refer to Appendix C.2
in Biology/DNA Procedures
Manual

Applied Biosystems
1-800-831-6844

1. ProFlex PCR System User
Guide

2. Use “Thermal cycler Quarterly
Maintenance” Form found in
the QMS

Internal verifications are
maintained in the Resource
Manager.

corrective actions if any of the
performance checks fail:

1.Repeat test

2.Troubleshoot using ProFlex PCR
System User Guide

3.Tag out of use

4.Document problem using a Quality
Assurance workflow in QMS, if needed

Advise DNA Lab Management
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Instrument

Frequency

Criteria

Corrective Action

Genetic Analyzers

CE #9 (Knight), AB 3500xI
Applied Biosystems
S/N: 30367-051

(When in Use)

Calibration:
Annually by external vendor

CE #10 (Ace), AB 3500xl
Applied Biosystem
S/N: 30367-021

Applied Biosystems
1-800-831-6844

CE #11 (Aviator), AB 3500xI
Applied Biosystem
S/N: 31316-021

Internal:
Refer to Appendix C.6 in
Biology/DNA Procedures Manual

External:
Meet external vendor criteria

Internal:

See references for criteria:

1. AB 3500xL Genetic Analyzer
User Guide

2. Investigator 24plex QS
Handbook and Protocol: BT6
Dye Set for AB 3500xI| or
PowerPlex Fusion 6C System
and Matrix Standard
Protocols

3. Instrument logbooks are
located adjacent to the
instruments

4. Annual maintenance and
service records are
maintained in the Resource
Manager.

Attempt the following corrective actions if
any of the performance checks fail:

1.Repeat test
2.Troubleshoot using following
references:

a. AB 3500XL Series Genetic Analyzer
User Manual or 7500 SDS User’s
Guide

b. Investigator 24plex QS Handbook,

PowerPlex Fusion 6C System and
Matrix Standard Protocols, or
Quantifiler Kits User’'s Manual
3.Contact Applied Biosystems for
technical support
4.Tag out of use
5.Document problem using a Quality
Assurance workflow in QMS, if needed

Advise DNA Lab Management and call
for a service engineer

Sequence Detection
Systems (SDS)

AB 7500 #1 (Hoops) Sequence
Detection System (SDS)
Applied Biosystems

S/N: 275003699

Calibration:
Annually by external vendor

Applied Biosystems

AB 7500 #2 (YoYo) Sequence
Detection System (SDS)
Applied Biosystems

S/N: 275004462

1-800-831-6844

Internal:
Refer to Appendix C.1 in

AB 7500 #3 (Palms) Sequence
Detection System (SDS)
Applied Biosystems

S/N: 275005529

Biology/DNA Procedures Manual

AB 7500 #4 (Aria) Sequence
Detection System (SDS)
Applied Biosystems

S/N: 275003694

External:
Meet external vendor criteria

Internal:

See references for criteria:

1. Installation and Maintenance

Guide for the 7500

Applied Biosystems 7500

Real-Time PCR System

. Quantifiler Trio Kits User’s

Manual

4. Instrument logbooks are
located adjacent to the
instruments

5. Annual maintenance and
service records are
maintained in the Resource
Manager.

N

w

At a minimum, attempt the following
corrective actions if any of the
performance checks fail:

1. Repeat test

2. Troubleshoot using 7500 SDS User’s
Guide

3. Contact Applied Biosystems for
technical support

4.Tag out of use

5. Document problem using a Quality
Assurance workflow in QMS, if needed

Advise DNA Lab Management and call
for a service engineer
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Category

Instrument

Frequency

Criteria

Corrective Action

UV Crosslinker

UV Crosslinker #1
Ultra-Lum
Model CSX-1500
S/N: 6474

(When in Use)
Internal:
Every 2 weeks

UV Crosslinker #3
VWR/UVP

Model 115 Volts
S/N: C082312-001

UV Crosslinker #5
VWR Scientific
Model 254nmUV
S/N: C203080

UV Crosslinker #6
Spectro UV
Model XL-1000
S/N: 2225767

UV Crosslinker #7
Spectro UV
Model XL-1000
S/N: 2225768

UV Crosslinker #8
Spectro UV
Model XL-1000
S/N: 2225769

Record the amount of time (in
seconds) it takes for the
crosslinker to deliver 1.0 J/cm2 of
energy

Use “UV Crosslinker Calibration
Log” Forms located in the QMS.

Temperature logs are located in
the Resource Manager.

If a UV Crosslinker is not functioning
properly:

1. Refer to the Ultra-Lum model CEX-
1500 manual for troubleshooting ideas
including bulb replacement instructions.
2. If unable to fix through troubleshooting,
tag out of use, using a Quality Assurance
workflow in QMS, if needed.

3. Advise the DNA Management so that a
service engineer may be contacted.

Heat Blocks &
Incubators

DNA Heat Block #8 - Giada
VWR Scientific
180702006

Internal:
Sentinel Next Wireless
Temperature Monitoring System

DNA Head Block #9 - Flay
VWR Scientific
180702001

DNA Heat Block #10 - Wolfgang
VWR Scientific
180614009

DNA Heat Block #11 - Fieri
VWR Scientific
180614005

DNA Heat Block #12 (CO)
VWR Scientific
180802012
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Category Instrument ::Vr\theune?ncﬂse) Criteria Corrective Action
DNA Heat Block #13 - Ramsay
VWR Scientific
180816005
Heat Blocks & CO #2 Heat Block
Incubators VWR Scientific

S/N: 170307028

CO #3 Heat Block

VWR Scientific

S/N: 180802019
Incubator #1 - Snooki
Thermolyne Model 142045
S/N: 42000234

Incubator #2 - JWOW
Gravity Convection Incubator 4CF
Model 89511-420

S/N: 42020649

Thermal Mixers DNA #2 Thermomixer - Serrano Internal: 56 °C+ 2°C Refer to the “Temperature Monitoring
Eppendorf Model: Sentinel Next Wireless System” section of the “Lab Aide Manual
Thermomixer R Temperature Monitoring System — DNA Annex” if a thermal mixer does not
S/N: 535571346417 meet criteria
DNA #3 Thermomixer - Emril
Eppendorf Model:

Thermomixer R

S/N: 535571546424

DNA #4 Thermomixer - Jose
Eppendorf Model:
Thermomixer R

S/N: 535571946887

DNA #5 Thermomixer (CO)
Eppendorf Model:
Thermomixer C

S/N: 5382DJ704702

DNA #6 Thermomixer - Savoy
Eppendorf Model:
Thermomixer C

S/N: 5382HP 126857

DNA #7 Thermomixer - English
Eppendorf Model:
Thermomixer F2.0

S/N: 5387JH100867
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Frequency

(When in Use) Criteria Corrective Action

Category Instrument

DNA #8 Thermomixer
Eppendorf Model: F2.0
S/N: 5387LR001409
Thermal Mixers DNA #9 Thermomixer
Eppendorf Model: F2.0
S/N: 5387MQ601607
DNA #10 Thermomixer
Eppendorf Model: F2.0
S/N: 5387NK701799
DNA #11 Thermomixer
Eppendorf Model: F2.0
S/N: 5387NK101800
DNA #12 Thermomixer
Eppendorf Model: F2.0
S/N: 5387001797

DNA #13 Thermomixer
Eppendorf Model: ThermoMixer C
S/N: 538201268858

CentriVaps CentriVap #2 — Pauly D External: Internal: If CentriVap is not operating properly:
Labconco As needed See references for criteria: 1. Tag out of use
S/N: 190372798 1. Use “CentriVap Maintenance | 2. Advise DNA Management who will
CentriVap #3 - Tiésto Contact customer support: Log” Form found in the QMS arrange for repair
Labconco 1-800-522-7658
S/N: 190982281 Logbook is located next to
CentriVap #4 - Marshmello instrument.
Labconco

S/N: 230245943 |

Uncontrolled Copy if not located in QUS Page 127 of 165



Biology/DNA Quality Manual Approval Date: 05/22/2026

Document Number: 36719 Approved By: Jessica Lehrner, Kellie Gauthier,
Cassandra Robertson, Heather Gouldthorpe

Revision Number: 28 Date Published: 05/22/2026

BIOLOGY/DNA DETAIL

QUALITY MANUAL

Appendix C  Title: ABBREVIATIONS

Note: In addition to the those specifically delineated below, abbreviations contained in the Forensic
Laboratory Quality Manual and/or LVMPD Department Manual may also be utilized during the course of
casework and databasing.

ABBREVIATION MEANING

~ APPROXIMATELY
For review of databasing packets, “—” denotes sample failed and “*” on top of “~” denotes
— and e 2 e
sample verified as passing in another data packet. Ensures all samples accounted for.
18D POWERPLEX 18D
6C POWERPLEX FUSION 6C
AA ADMINISTRATIVE AFIS
ABC ANODE BUFFER CONTAINER
ACE 3500XL ACE
ADD’L ADDITIONAL
AH ARRESTEE HIT
ALS ALTERNATE LIGHT SOURCE
AM or AMEL AMELOGENIN
AMP AMPLIFICATION
ANC AMPLIFICATION NEGATIVE CONTROL
ANOC ASSIGNED NUMBER OF CONTRIBUTORS
ANTC ASSUMED NUMBER TOTAL CONTRIBUTORS
AP ACID PHOSPHATASE
APC AMPLIFICATION POSITIVE CONTROL
APO AP OVERLAY
APP APPARENT
AT ANALYTICAL THRESHOLD
ATNC ASSUMED TOTAL NUMBER OF CONTRIBUTORS
AUSA ASSISTANT US ATTORNEY
AVI 3500xL AVIATOR
AXN ACTION
AUTO AUTOSOMAL DNA
B/C BECAUSE
BE BUFFER EXCHANGE
BETS BLUE EVIDENCE TAPE-SEALED
BJA BUREAU OF JUSTICE AFFAIRS GRANT
BL BLOOD POSITIVE CONTROL STANDARD LOT
BI/W/B BLUE, WHITE, AND BLACK
BPB BROWN PAPER BAG
BS BLOODSTAIN
BSA BOVINE SERUM ALBUMIN
BSK BUCCAL SWAB KIT
BTB BELIEVED TO BE
BTO INVESTIGATOR 24PLEX SIZE STANDARD
B/W BETWEEN
CorC/ CONTAINING
CALC or CALC'D CALCULATED
CAPA CORRECTIVE ACTION PREVENTATIVE ACTION
CB or CDBX CARDBOARD BOX
CBC CATHODE BUFFER CONTAINER
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ABBREVIATION MEANING

CE CAPILLARY ELECTROPHORESIS
CER CERVICAL
CF CONFIRMATION
CM CONVICTION MATCH
CONC CONCENTRATE
COND CONDITION
CONT CONTINUOUS
CONT’D CONTINUED

CONTRIB or CONTRIBS

CONTRIBUTOR(S)

CPI COMBINED PROBABILITY OF INCLUSION
CSF CSF1PO LOCUS
CTRL CONTROL
CT COMPARE TO or CYCLE THRESHOLD
CTS COTTON TIPPED SWAB(S)
CTSB COTTON TIPPED SWAB BOX
Cw CASEWORK
C/w CONSISTENT WITH
DA DISTRICT ATTORNEY
DANY DISTRICT ATTORNEY NEW YORK GRANT
D or DET DETECTIVE
D1 D1S1656 LOCUS
D3 D3S1358 LOCUS
D5 D5S818 LOCUS
D7 D7S820 LOCUS
D8 D8S1179 LOCUS
D10 D10S1248 LOCUS
D12 D12S391 LOCUS
D13 D13S317 LOCUS
D16 D16S539 LOCUS
D18 D18S51 LOCUS
D19 D19S433 LOCUS
D21 D21S11 LOCUS
D22 D2251045 LOCUS
DB DIGEST BUFFER (CASEWORK LAB REAGENT) or DATABASE
DECON DECONVOLUTE or DECONVOLUTION
DEG DEGRADED or DEGRADATION
DH DETAINEE HIT
DI DISTILLED or DEIONIZED or DEGRADATION INDEX or DROP IN
D/l DROP IN
DIL DILUTION or DILUTE
DIL’'D DILUTED
DIL'N DILUTION
DNR DATA NOT REPORTED
DNU DATA NOT USED
DNUR DATA NOT USED/DATA NOT REPORTED/DATA NOT USED IN REPORT
DO or D/O DROP OUT
DP DATA POINT
DQ or DIFF DIFFERENTIAL
DTT DITHIOTHREITOL
DWP DIFFERENTIAL WASH PROCEDURE
DYS DYS391 LOCUS
E or EV EVIDENCE
EA EACH
ECELLS or E-CELLS EPITHELIAL CELLS
EDB ELIMINATION DATABASE
EF EPITHELIAL FRACTION
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E-GRAM or EGRAM ELECTROPHEROGRAM
EJACUL'N EJACULATION
ELIM ELIMINATION or ELIMINATE
ENA EXAMINED NOT ANALYZED
ENV ENVELOPE
EP or EPI EPITHELIAL CELLS
EPG ELECTROPHEROGRAM
ETS EVIDENCE TAPE SEALED
EV# EVENT NUMBER
EVID EVIDENCE
EXC EXCESSIVE or EXCLUDED
EXT EXTRACT
EXTRN EXTRACTION
F FEMALE
FBI FEDERAL BUREAU OF INVESTIGATION
FC FAILED CAPILLARY
FE FEMALE
FH FORENSIC HIT
FOV FIELD OF VIEW
FP FIRST PASS DATA REVIEW
FUSION 6C POWERPLEX FUSION 6C
GGH GLY-GLY-HIS
GM GENEMAPPER
GMID GENEMAPPER ID
GMIDX GENEMAPPER ID-X
GMID-X OR GM-IDX GENEMAPPER ID-X
GPD GENOTYPE PROBABILITY DISTRIBUTION
GS GUM/ADHESIVE SEALED
GTT GREY TOPPED TUBE
H1 HYPOTHESIS 1 DURING LIKELIHOOD RATIO CALCULATION
H2 HYPOTHESIS 2 DURING LIKELIHOOD RATIO CALCULATION
HB HEAT BLOCK
Hd DEFENSE HYPOTHESIS
HD or HDS HOOD OR HOODS
HEMA OR HT HEMATRACE
H/L HIGHLIGHT
HS HEAT SEALED
Hp PROSECUTION HYPOTHESIS
H.0 WATER
H/W HANDWRITTEN
1A IMBALANCED ALLELE(S) or INTERPRETING ANALYST
I/S INSIDE
ID IDENTIFILER or IDENTIFIED
ID'd IDENTIFIED
ID+ IDENTIFILER PLUS
IMBAL IMBALANCE
INC or INCON INCONCLUSIVE
INH OR INHIB INHIBITION
INS OR INSUFF INSUFFICIENT
INTERP INTERPRETATION
INTERP'd INTERPRETED
INV24 INVESTIGATOR 24PLEX
INV24 or INV24PLEX INVESTIGATOR 24PLEX
ILS INTERNAL LANE STANDARD
IPC INTERNAL POSITIVE CONTROL
K KNOWN
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KM KASTLE-MEYER
KNT 3500xL KNIGHT
LorlLG LARGE
LorlLT LEFT
LCA % LOWEST CONTRIBUTOR ALLELE PERCENTAGE
LCAE LOWEST CONTRIBUTOR ALLELE ESTIMATE
LIMS LABORATORY INFORMATION MANAGEMENT SYSTEM
LL LOW LEVEL
L/S LONG SLEEVE
LOC LOSS OF CONSCIOUSNESS
LOR LOSS OF RESOLUTION
LP LATENT PRINTS
LR LIKELIHOOD RATIO
LSAE LOCUS SPECIFIC AMPLIFICATION EFFICIENCY
M MARKED
M MALE
M or MED MEDIUM
MC, MCON or yuCON MICROCON
MCMC MONTE CARLO MARKOV CHAIN
ME MANILA ENVELOPE
MICRO MICROSCOPIC EXAMINATION
MIX MIXTURE
MOD MODERATE
MP MIXTURE PROPORTION
MR MIXTURE RATIO
MSG MESSAGE
N/A NOT APPLICABLE
NA NO AMPLIFICATION
NE NOT EXAMINED
NEG NEGATIVE
NFT NO FURTHER TESTING
NIJ NATIONAL INSTITUTE OF JUSTICE
NOC NUMBER OF CONTRIBUTORS
NR NO RESULT
NSD NO SIZE DATA
NT NOT TESTED
NTA NOT TRUE ALLELE
NTC NON-TEMPLATE CONTROL or NEGATIVE TEMPLATE CONTROL
NVS NO VISIBLE STAINING
oJ QUTSIDE JURISDICTION
o/s OUTSIDE
OEB ORGANIC EXTRACTION BLANK
OFTC OPENED FOUND TO CONTAIN
OH OFFENDER HIT
OL or OLA OFF LADDER ALLELE
OMR OUTSIDE MARKER RANGE
O/N OVERNIGHT
OR OBJECT REPOSITORY
ORG ORGANIC
ORIG ORIGINAL
oS OFF SCALE
P/U PULLUP
PA POOR AMPLIFICATION
PAR PREVENTATIVE ACTION REQUEST or PSEUDOAUTOSOMAL REGION
PBS PHOSPHATE BUFFER SOLUTION
PC PROPERTY CONNECT
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PC SGT PROPERTY CRIMES SERGEANT
PD PUBLIC DEFENDER
PERP PERPETRATOR
PH PEAK HEIGHT
PHI PEAK HEIGHT IMBALANCE
PHR PEAK HEIGHT RATIO
Pl PEAK IMBALANCE
PK PROTEINASE K
PKG PACKAGE
PLB PLASTIC BAG
PO PATROL OFFICER
POE POINT OF ENTRY
POI PERSON OF INTEREST TAB
POS POSITIVE
POSS POSSIBLE
PP6C POWERPLEX FUSION 6C
PP18D POWERPLEX 18D
PPT PRECIPITATE
PPY23 POWERPLEX Y23
PRC PROFICIENCY REVIEW COMMITTEE
PROK PROTEINASE K
PSA PROSTATE SPECIFIC ANTIGEN
PT PHENOLPHTHALEIN
PTK PHENOLPHTHALEIN TEST KIT
PTT PURPLE TOPPED TUBE
Q QUESTIONED
QC QUALITY CONTROL
QCU QIAGEN CLEAN UP
QF QUANTIFILER
QIA QIAGEN
QMS QUALITY MANAGEMENT SYSTEM
QNS QUANTITY NOT SUFFICIENT
QT QUANT
R or RT RIGHT
RA RE-AMPLIFICATION
RB REAGENT BLANK
R/B RED BROWN
RBS RED BROWN STAIN
REC’D RECEIVED
REP REPLICATE(S)
R-CPI or RCPI or rCPI RESTRICTED CPI
REF REFERENCE
REINJ RE-INJECT
RETS RED EVIDENCE TAPE-SEALED
RF RUN FOLDER
RFLE REQUEST FOR LABORATORY EXAMINATION
RFU RELATIVE FLUORESCENCE UNIT
RGT REAGENT
RI RE-ISOLATE/RE-EXTRACT
RJ RE-INJECTION
RL RE-LOAD
R-LR or RLR or rLR RESTRICTED LR
RMP RANDOM MATCH PROBABILITY
RNA RECEIVED NOT ANALYZED
ROI RESULTS, OPINIONS, AND INTERPRETATIONS
RPT REPEAT
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ABBREVIATION MEANING

RQ RE-QUANT
RSID RAPID STAIN IDENTIFICATION
RT ROOM TEMPERATURE
RTT RED TOPPED TUBE
R/W/B RED, WHITE, BLACK
RXN REACTION
SM SMALL
SorS/ SUSPECT
SIS SHORT SLEEVE
SA SEXUAL ASSAULT
S/A/A SAME AS ABOVE
SAECK SEXUAL ASSAULT EVIDENCE COLLECTION KIT
SAK SEXUAL ASSAULT KIT
SAL SALIVA STANDARD
SBOX SEALED BOX
SBPB SEALED BROWN PAPER BAG
SBSK SEALED BUCCAL SWAB KIT
SCDBX SEALED CARDBOARD BOX
SDE STR DATA ENTRY
SDS SAFETY DATA SHEET
SF SPERM FRACTION
SL SEMEN POSITIVE CONTROL STANDARD LOT
SLB SPERM LYSIS BUFFER
SLHD SLIDE HOLDER
SME SEALED MANILA ENVELOPE
SN or S/N SERIAL NUMBER
SP SPERM CELLS
SPLB SEALED PLASTIC BAG
SQ SIZING QUALITY
SS SINGLE SOURCE
SSAK SEALED SEXUAL ASSAULT KIT
ST STOCHASTIC THRESHOLD
STC SAID TO CONTAIN
STD STANDARD
STN STAIN
STOCH STOCHASTIC
SuB SUBJECT
SUS SUSPECT
SWBOX SEALED WHITE BOX
SWE SEALED WHITE ENVELOPE
T TAPED
T/F TAKEN FROM
TC THERMALCYCLER
TE TRIS EDTA BUFFER
™ THERMOMIXER
TMTC TOO MANY TO COUNT
TNAC TOTAL NUMBER OF ASSUMED CONTRIBUTORS
TRIO QUANTIFILER TRIO
TS TAPE-SEALED
TSME TAPE-SEALED MANILA ENVELOPE
TSWE TAPE-SEALED WHITE ENVELOPE
UNDET UNDETERMINED OR UNDETECTED
UNK UNKNOWN
UNS UNSEALED
UNT UNIVERSITY OF NORTH TEXAS
UR UNIT RECORD
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uv ULTRAVIOLET
V/orV VICTIM
VAG VAGINAL
VAP CENTRIVAP
VH VOLUNTEER HIT
VIC VICTIM
VER VERIFIED/VERIFY
VOL VOLUME
w/ WITH
W/l WITHIN
W/O WITHOUT
WE WHITE ENVELOPE
WK WEAK
WS WORKING SOLUTION OR WORKSHEET
XL EXTRA LARGE
Y MALE DNA
YHRD Y-CHROMOSOME HAPLOTYPE REFERENCE DATABASE
Y-STR Y-CHROMOSOME SHORT TANDEM REPEAT
YTT YELLOW-TOPPED TUBE

In addition to the above abbreviations, priority codes are utilized by the Biology/DNA Detail for casework
requests in order to assign and track certain case types. The codes are assigned and maintained by
DNA Management and may be altered as needed. These priority codes are not applicable to
Databasing. An updated list of the current priority codes is maintained on the H:drive.
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Appendix D Title: Vendor List for Reagents and Consumables

REAGENT VENDOR(S)

3M Sodium Acetate Fisher Scientific

5X AmpSolution Promega

7500 Real Time PCR Systems Spectral Calibration Kit Thermo Fisher Scientific
Anode Buffer Container Thermo Fisher Scientific
AP Spot SERI or Fisher Scientific
ATL Buffer QIAGEN

Activate Bleach Cartridge VWR

Bleach VWR

BSA, Ultrapure (Bovine Serum Albumin) Thermofisher

Cathode Buffer Container Thermo Fisher Scientific
Christmas tree stain Serological Research Institute (SERI) or Fisher
Conditioning Reagent (3500 Series) Thermo Fisher Scientific
Bleach-rite VWR

Dithiothreitol (DTT) Sigma-Aldrich or VWR
DNA Size Standard 550 (BTO) QIAGEN

DNA Suspension Buffer (TE Buffer pH 8.0) VWR or Teknova
Dulbecco’s Phosphate Buffered Saline (1X) VWR or Teknova
Ethanol, 200 proof Fisher Scientific or Sigma-Aldrich
Ethanol 70% VWR or Fisher Scientific
EZ1&2 DNA Investigator Kit QIAGEN

Fast Blue B salt Sigma-Aldrich, VWR, or Fisher Scientific
G2 Buffer QIAGEN

Glacial acetic acid VWR or Fisher Scientific
Glycogen Sigma-Aldrich
Gly-Gly-His (GGH) Sigma-Aldrich
Hematrace cards Abacus Diagnostics
Hi-Di Formamide Thermo Fisher Scientific
Human DNA Quantification Standard (SRM) NIST

Hydrogen Peroxide (3% or 30%) VWR or Fisher Scientific
Investigator 24plex QS QIAGEN

Isopropanol (ACS grade) VWR or Fisher Scientific
Liquinox Critical Cleaning detergent VWR

Matrix Standard BT6 QIAGEN

Methanol VWR or Fisher Scientific
Mineral oil VWR
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REAGENT VENDOR(S)

MTL Buffer QIAGEN
Organic Sperm Wash Buffer VWR or Teknova
PCR-based DNA Profiling Standard (SRM) NIST

Permount VWR
Phenol:Chloroform:lsoamyl Alcohol (25:24:1) Sigma-Aldrich

Phenolphthalein powder (ACS grade)

VWR, Fisher Scientific or Sigma-Aldrich

POP-4 (3500 Series)

Thermo Fisher Scientific

PowerPlex Fusion 6C Promega
PowerPlex Fusion 6C Matrix Standards Promega
PowerPlex Y23 Promega
PowerPlex Y23 Matrix Standards Promega
PowerPlex Y23 Stabilizer Reagent Promega

Potassium Hydroxide (ACS grade)

VWR, Fisher Scientific or Sigma-Aldrich

PSA Semiquant membrane test

Seratec

PunchSolution

Promega

Quantifiler Trio DNA quant kit

Thermo Fisher Scientific

RSID-Saliva kit

Independent Forensics

RNase P verification plate

Thermo Fisher Scientific

Sodium acetate, anhydrous VWR or Sigma

Sodium alpha napthyl phosphate (0.25% wi/v) Sigma-Aldrich

Sodium Dodecyl Sulfate (SDS) Sigma-Aldrich
SwabSolution Promega

Water (molecular biology grade) VWR or Teknova
Xylenes VWR or Fisher Scientific
Zinc metal (granule) Sigma-Aldrich

CONSUMABLES VENDOR(S)

1 mL filter tips, wide bore QIAGEN
1 mL filter tips, regular QIAGEN, Hamilton, or Thomas Scientific
1.2 mL round bottom plate Promega

1.5 mL non-stick microcentrifuge tubes

Thermo Fisher Scientific

10 pl filter tips, regular

Hamilton or Thomas Scientific

15 mL sterile conical tubes VWR

2 mL Corning costar spin baskets Fisher or VWR

2 mL Corning dolphin microcentrifuge tubes (clear) VWR

2 mL microcentrifuge tubes (red and yellow) Fisher Scientific or VWR
2.0 mL Microtube storage box VWR or Fisher Scientific
2.0 mL Eppendorf safe-lock microcentrifuge tubes, polypropylene VWR or QIAGEN

200 pl filter tips, regular

QIAGEN, Hamilton, or Thomas Scientific

4N6 FLOQ Swabs

Thermo Fisher Scientific
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50 mL sterile conical tubes VWR
96-well base Thermo Fisher Scientific
96-well plate Thermo Fisher Scientific
96-well retainer Thermo Fisher Scientific
Adapter(s) for Biopur Combitips VWR
Alarm timers VWR or Fisher Scientific
AP Overlay spray bottles Aervoe Industries, Inc.
Autoclave tape Fisher or VWR
Autoclave self-sealing packages VWR
Biohazard bags VWR & Republic Services
Biopur Combitips (0.5 mL, 2.5 mL, 5 mL, 25 mL, 50 mL) VWR
Butcher Paper LVMPD Supply section
Capillary array (16 and 24-cap, 36 cm) Thermo Fisher Scientific
CB sample tubes QIAGEN
Colored cube racks VWR
Colored lab tape VWR or Fisher Scientific
Colored tube racks VWR
Conical tube stand (various sizes and colors) VWR
Cotton tipped swabs VWR
Cover Slips ( 18 mm & 50 X 22 mm) Fisher
Custom Buccal swab kits Tri-Tech Forensics
Custom Sexual Assault kits Tri-Tech Forensics
Disposable serological pipets (5 mL, 10 mL, 15 mL) VWR
Dispensettes VWR
Elongated pipette tips (0.1-10 pL) VWR
Eppendorf tube racks (1.5-2 mL) VWR
Feather #11 Scalpels MedEX
Forensic Microcons Sigma-Aldrich or Fisher Scientific
Fume hood filters (pre-filters and HEPA) VWR
Gauze pads VWR
Gloves (nitrile and latex — various sizes) VWR
Heavy duty autoclave bags VWR
High recovery pipette tips (100-1000 L) \S/\g/eRn,tiI;gmilton, Mercedes Scientific, or Thomas
High recovery pipette tips (1-40 uL) VWR
High recovery pipette tips (2-200 pL) VWR or Hamilton
LTS tips 1000 pL VWR
LTS tips 20 pL VWR or Thomas Scientific
LTS tips 200 pL VWR
Matrix tips (12.5 pL) Thermo Scientific
Microamp 96-well base Thermo Fisher Scientific
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Microscope slides VWR
Nalgene autoclave jars VWR
Optical adhesive film Thermo Fisher Scientific
Optical caps Thermo Fisher Scientific
Paper tags Staples
Phenol pumps VWR (BrandTech)
Plate septa (96-well) Thermo Fisher Scientific
collection tubes QIAGEN
Reagent bottles QIAGEN
Reagent sterile reservoirs (50 mL) VWR
Rotor adapters QIAGEN
Seal and sample aluminum foil lids VWR
Semi skirted 96-well PCR plate Thomas Scientific
Septa strip, 96 well tray Thermo Fisher Scientific
Septa, Cathode Buffer Container Thermo Fisher Scientific
Spray bottles VWR
Sterile petri dishes (various sizes) VWR
Surgical face masks VWR
Tough tags and spots (various sizes) Bioexpress, Fisher Scientific, or VWR
Ultraflux 8-strip flat PCR caps Thomas Scientific
Weigh boats (various sizes) VWR
Whatman filter paper and sheets (various sizes & grades) VWR
Wooden sticks VWR
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BIOLOGY/DNA DETAIL
QUALITY MANUAL

Appendix E Title:  Terms and Definitions

Many of the terms and definitions provided have been taken from the Quality Assurance Standards, the
ISO standards, or other DNA sources. Therefore, the terms and definitions may not correspond exactly
with terms and definitions outlined in the LVMPD Forensic Quality Manual.

99% 1-sided lower HPD interval applies a confidence interval that accounts for the uncertainty
associated with the STRmix process. The lower end of the HPD interval is reported from STRmix,
above which the true value is expected to reside (also refer to Highest Posterior Density).

Accepts or Moves is an iteration that is accepted during the MCMC process, meaning the chain steps
from the previously held value (or position) to the accepted value (or position).

Accreditation is the formal recognition that a laboratory meets or exceeds a list of standards, including
the FBI Director’'s Quality Assurance Standards, to perform specific tests. Accreditation is administered
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 (34 U.S.C. §12592) or subsequent laws. For a Forensic Rapid DNA Program, any
Rapid DNA partner agency facility(ies) shall be included under the laboratory’s scope of accreditation.

Accuracy is the degree of conformity of a measured quantity to its actual (true) value.

Acid phosphatase is an enzyme that cleaves phosphate groups and is found in large concentrations in
human semen.

Administrative documentation is records such as case related conversations, test item (evidence)
receipts, description of evidence packaging and seals, corrective action reports, service request
documentation, correspondence received/sent, and other pertinent information.

Administrative review is an evaluation of the report and supporting documentation for consistency
with laboratory policies and for editorial correctness.

Adenine is a purine base; one of the four molecules containing nitrogen present in the nucleic acids
DNA and RNA; designated by letter A.

Advanced authentication is an additional security to the typical user identification and authentication
of login ID and password and is intended to meet the standards of two-factor authentication.

Allele is an alternative form of a gene or a particular DNA sequence at a specific location.

Allele Frequency is the relative occurrence of a particular allele among individuals within a given
population.
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Allelic dropout is the failure to detect an allele within a sample or failure to amplify an allele during
PCR.

Allelic ladder is a combination of alleles for each locus being tested that are commonly observed in a
population. Provided by the manufacturer.

Ampilification is an increase in the number of copies of a specific DNA fragment; can be in vivo or in
vitro.

Analyst (or equivalent role, position, or title as designated by the laboratory director) is an employee or
contract employee who 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 control is a sample used to demonstrate that a method works correctly and to ensure the
data are valid. See Positive amplification control, Negative amplification control, and Reagent Blank
(RB) Control.

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.

Analytical threshold is the minimum height requirement for analyzing electrophoresis data determined
through validation testing; peaks above this threshold are generally not considered noise and are
evaluated to determine whether they are artifacts or true alleles.

Annual is once per calendar year unless otherwise defined.

Approved test provider is a proficiency test provider who has complied with the test manufacturing
guidelines established by the Proficiency Review Committees.

Artifact is a non-allelic product of the amplification process (e.g., stutter, non-template 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”).

Audit is an inspection used to evaluate, confirm, verify, and/or determine the extent to which specified
requirements are fulfilled.

Audit team is one or more individuals, including at least one auditor, that performs an inspection of a
laboratory. At least one audit team member shall be or have been an analyst previously qualified in the
laboratory’s current DNA technologies and platforms.

Auditor is an individual who has successfully completed the FBI's DNA auditor training course.

Autosome is a chromosome not involved in sex determination. The diploid human genome consists of
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46 chromosomes, 22 pairs of autosomes, and one pair of sex chromosomes (the X and Y
chromosomes).

Base pair is two complementary nucleotides joined by hydrogen bonds; base pairing occurs between A
and T and between G and C. Also used as unit for measuring length of a DNA sequence or fragment.

Binary method is an approach for which there are only two values (possible or not possible) for each
decision.

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.

Biology (forensic science discipline) is the identification and comparison of genetic markers from
biological material (and includes sub disciplines such as DNA and serology).

Buffer is a solution containing either a weak acid and its salt or a weak base and its salt, which is
resistant to changes in pH. Also used as a source of ions during electrophoresis to facilitate migration
of DNA fragments.

Burn-in is the initial 100,000 accepts of the MCMC process which allows the chains time to reach a
good probability space; not used to calculate weights.

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.

Case files are records that contain administrative and examination documentation generated or
received by a laboratory pertaining to a particular case.

Casework reference sample is biological material (e.g., buccal swab) obtained directly from a known
individual and used for purposes of comparison to forensic samples.

CCD (charged coupled device) camera is a signal detector collecting fluorescent emissions from dye-
labeled PCR products & translating them into data for analysis.

Chromosome is the structure of DNA material carrying hereditary information in the form of genes and
physically transmitted from one generation to the next.

Certified reference material is a material for which values are obtained by a technically valid
procedure and accompanied by, or traceable to, a certificate or other documentation which is issued by
a certifying body (e.g., NIST).

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 and felony arrestees, 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
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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. NDIS is the national and
highest-level index of CODIS containing the DNA records contributed from participating federal, state
and local laboratories.

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 casework and reference samples and/or database
known samples. An alternate CODIS administrator must be designated by the laboratory as required by
the NDIS operational procedures.

CODIS users are defined as employees who: (1) have login access to the LVMPD’s CODIS Local
System and are authorized to read, add, modify or delete DNA records in CODIS; or (2) are qualified
DNA analysts responsible for producing the DNA profiles stored in NDIS.

Coincidental match is a match which occurs by chance.

Combined Probability of Exclusion (CPE) is the combined probability of exclusion; produced by
multiplying the probabilities of inclusion from each locus and subtract the product from 1; (i.e., 1-CPI).
The calculation is used to determine the probability of selecting an unrelated individual in the general
population who would be excluded as a potential contributor to a mixture.

Combined Probability of Inclusion (CPI) is the combined probability of inclusion; produced by
multiplying the probabilities of inclusion from each locus; (i.e., 1-CPE). The calculation is used to
determine the probability of selecting an unrelated individual in the general population who could be a
potential contributor to a mixture.

Competency is the demonstration of technical skills and knowledge necessary to perform forensic
DNA analysis successfully.

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.

Competent is possessing the requisite knowledge, skills and abilities to perform a job.

Complementary sequences are nucleic acid base sequences that form a double-stranded structure
by matching base pairs; the complementary sequence to G-T-A-C is C-A-T-G.

Complex DNA profile is a mixture DNA profile which is considered inconclusive and not suitable for
comparison due to the total number of possible contributors present, the possibility of allele sharing
between multiple contributors, and/or the possibility of allelic drop-out.

Component refers to the particular alleles attributed to a specific portion of a DNA mixture.
Composite profile is 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.
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Conditional is an interpretation category that incorporates assumption(s) as to the number of
contributors.

Conditioning is when an assumption of the presence of a donor is made during interpretation and the
calculation of a likelihood ratio, such as when a donor is reasonably expected to be present in an
intimate sample, an item removed from their person, or a documented consensual partner.

Confirmatory test is a follow up test used to verify the results of a presumptive test.
Contamination is the unintentional introduction of exogenous DNA into a DNA sample or PCR product.

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.

Continuous probabilistic genotyping utilizes the known biological parameters of DNA profiling during
the interpretation method, including peak heights of the alleles present (expected peak height
ratio/heterozygous balance, mixture ratio, stutter percentages, etc.).

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, Laboratory Rapid DNA Administrator, or Technical
Leader and cannot be counted as a full-time qualified DNA analyst for the 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.

Contributor refers to the individual(s) who have potentially donated to a DNA profile.

Control (control sample) is a test performed in parallel with samples and designed to demonstrate that
a procedure worked correctly; a standard of comparison for verifying or checking the finding of a
scientific test.

Corrective action plan evaluates and remediates a nonconformity with the goal to identify, correct,
and/or prevent reoccurrence of the nonconformity, when possible.

Coursework is an academic class officially recognized through a college or university program, in
which the participating student successfully completed and received one or more credit hours for the
class.

Crime/forensic laboratory is a laboratory (with at least one full-time scientist) which examines
physical evidence in criminal matters and provides opinion testimony with respect to such physical
evidence in a court of law.

Crime scene is an area, object, or person, external to a laboratory facility, from which evidence is
identified, documented, collected, and/or interpreted.
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Critical equipment or instruments are those equipment/instruments whose accurate functionality
directly affects the results of the analysis and requires calibration or a performance check prior to use
and periodically thereafter.

Critical reagents are those whose performance is vital to the success of the DNA testing and requires
quality control testing on established samples before use on evidentiary or casework reference
samples.

Cytosine is a pyrimidine base; one of the four molecules containing nitrogen present in the nucleic acid
DNA and RNA; designated by letter C.

Database or databasing refers to the DNA analysis of database samples for entry into CODIS and, if
eligible, for upload to the National DNA Index System (NDIS).

Database sample is a sample obtained from an individual who is legally required to provide a DNA
sample for databasing purposes and whose identity is established at the time of collection of the
sample.

Deconvolution is a separation of contributors to a mixed DNA profile based on quantitative peak
height information and any underlying assumptions.

Deduced is the inference of an unknown contributor’'s DNA profile after taking into consideration the
contribution of a known/assumed contributor’'s DNA profile.

Degradation is the breakdown of DNA molecules into smaller pieces due to exposure to sunlight,
bacteria, nucleases, and/or chemicals.

Denaturation is the process of splitting the complementary double strands of DNA to form single
strands.

Deoxyribonucleic acid (DNA) is the genetic material of organisms, usually double-stranded; a class of
nucleic acids identified by the presence of deoxyribose, a sugar, and the four nucleobases.

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.

Differential amplification is the unequal amplification of one target region or locus over another during
the polymerase chain reaction.

Differential degradation is 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.

Differential extraction is a method used to extract DNA from mixed samples containing semen in

which the sperm cells are separated from other cells, the separation results in a sperm and non-
sperm/epithelial fraction.
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Disposition of evidence or samples is the documentation of the retention, return, or consumption of
the evidence item(s), or sample(s), upon completion of DNA testing.

Distinguishable mixture is a DNA mixture in which relative peak height ratios allow deconvolution of
the profiles of major/minor contributor(s).

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 sequence is the relative order of base pairs, whether in a fragment of DNA, a gene, a
chromosome, or an entire genome.

DNA type (also known as a DNA profile) is the genetic composition of an individual at one or more
defined locations (also known as loci) in the DNA. Examples of DNA types:

1) For length-based short tandem repeats, the DNA type is a series of numerical alleles reflecting
the number of repeats observed at the defined locations.

2) For mitochondrial DNA, the DNA type is a series of nucleotide sequence variants observed in
specified region(s) and described in relation to the revised Cambridge Reference Sequence
(Nature Genetics [1999] 23:147).

3) For single nucleotide polymorphisms, the DNA type is a series of nucleotide-based alleles
observed at the defined locations.

Double Helix is the shape that two linear strands of DNA assume when bonded together.

Electrophoresis is a technique in which molecules are separated by size fragments via an electric
field.

Electrophoresis detection system is a platform that allows for the size separation of DNA molecules
through a fluid or a gel under the influence of an electric field and the subsequent detection of the
separated molecules by fluorescence or other means.

Electropherogram is the graphic representation of the DNA fragments plotted by base pair size or
data points with the height expressed in relative fluorescence units.

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 the
agency on a part time or temporary basis.

3) 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.

Environmental sample is a sample which cannot be assumed to have been in direct physical contact
with an individual.

Enzyme is a protein that can facilitate a specific chemical reaction.
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Evidence is an item submitted for DNA testing and/or a derivative of an item as defined by the
laboratory that is subject to a chain of custody.

Evidence sample is also known as Questioned sample.
Examination is equivalent to a test.

Examination documentation includes reference to procedures followed, tests conducted, standards
and controls used, diagrams, printouts, electropherograms, photographs, observations and results of
examinations.

Exclusion is 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).

Expert System is a software program or set of software programs designed to interpret single source
DNA data in accordance with laboratory defined quality assurance rules and identify DNA data not
satisfying laboratory defined quality assurance rules, without human intervention.

External proficiency test is a test provided by a source external to the 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).

Foreign alleles/DNA profile refers to the alleles/DNA profile which cannot be attributed to the
assumed donor of an intimate sample and therefore must have been contributed by another (foreign)
individual.

Forensic DNA analysis (also referred to as Forensic DNA testing) is the process of identification and
evaluation of biological evidence in criminal matters using DNA technologies.

Forensic Rapid DNA Lead Operator is
1) an employee of the Rapid DNA partner agency
2) a Forensic Rapid DNA Operator designated by the Rapid DNA partner agency to oversee the
operation of a Rapid DNA instrument(s)/System(s) for their agency
3) the main point of contact to the laboratory.

Forensic Rapid DNA Operator is an employee of the Rapid DNA partner agency and is designated by
the Rapid DNA partner agency as qualified and authorized to operate a Rapid DNA instrument/System
with casework reference and/or forensic samples for that agency.

Forensic Rapid DNA Program is the application of a Rapid DNA instrument/System on casework
reference and/or forensic samples. Applications can include operation of a Rapid DNA
instrument/System in the laboratory, in a Rapid DNA partner agency, or in a temporary/mobile location.
All applications utilized by the laboratory must be recognized under the laboratory’s scope of
accreditation.
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Forensic sample is a biological sample originating from and associated with a crime scene.
Functional testing is a process to confirm that a software performs the tasks as expected.
Gelman-Rubin convergence diagnostic is a value which informs the STRmix user whether the
MCMC chains have converged. This is calculated by comparing the within-chain and between-chain
variances of the MCMC chains.

Gene is the basic unit of heredity; a sequence of DNA nucleotides on a chromosome.

Gene mapping is the determination of the relative positions of DNA sequences and the distance
between them.

Genetics is the study of inherited traits, genotype/phenotype relationships, and population/species
differences in allele and genotype frequencies.

Genome is all the genetic material in the chromosomes of a particular organism.
Genotype is the genetic makeup of an organism.

Guanine is a purine base; one of the four molecules containing nitrogen present in the nucleic acid
DNA and RNA; designated by letter G.

Guidelines are a set of general principles used to provide direction and parameters for decision
making.

Haplogroup is a genetic population group of individuals who share a common ancestor on the patriline
or matriline.

Haplotype is a group of genes that are inherited together as a group from a single parent (i.e., a Y-STR
profile).

Heredity is the transmission of characteristics from one generation to the next.
Heteroallelic is when two different alleles are present at the gene locations at a duplicated locus.
Heterozygous is an individual having different alleles at a particular locus.

Highest Posterior Density (HPD) defines the interval most likely to contain the true value (i.e., allele
probabilities).

Homoallelic is when the same allele is present at both gene locations at duplicated locus.

Homologies are similarities in DNA or protein sequences between individuals of the same linear
sequences, each derived from one parent.

Homologous chromosomes are a pair of chromosomes containing the same collection of genes,
each derived from one parent.
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Homozygous is an individual having the same (or indistinguishable) alleles at a particular locus.

Hypothesis is a supposition or proposed explanation made on the basis of limited evidence as a
starting point for further investigation. In the case of likelihood ratios, a proposition is the proposed
explanation that will be considered to explain the evidence DNA profile.

Inclusion is 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 is a determination that no conclusion can be drawn from the comparison of a casework
reference sample to a forensic sample. An inconclusive conclusion could also be due to uninterpretable
data or data determined by the laboratory as not suitable for comparisons.

Indigenous sample is a biological sample of evidence that originates from clothing items physically
removed from an individual’s body, linens known to belong to an individual or items known to be in
physical contact with an individual.

Indistinguishable mixture is a DNA mixture in which relative peak height ratios are insufficient to
attribute alleles to individual contributor(s).

Individual characteristic database is a collection, in a computerized, searchable form, of features
associated with an object or person uniquely or with a high degree of probability.

Individual characteristic database sample is a specimen of known origin from which individual
characteristic information originates (e.g., reference blood or biological specimens, fingerprints of
known individuals, electronic fingerprint records, test fired ammunition.)

Inhibition occurs when the PCR process is affected by substances which interfere or prevent the DNA
amplification process from occurring properly by 1) interfering with cell lysis during DNA extraction, 2)
causing nucleic degradation or capture, and/or 3) inhibiting polymerase activity thus preventing the
amplification of target DNA.

Inhibitor is a co-extracted substance which interferes or prevents the DNA amplification process from
occurring properly (e.g., hematin, textile dyes, soil, leather, etc.).

Internal size standard (ISS) is a mixture of specific DNA fragments of known length and labeled with a
different fluorescent dye not found in the sample; used as a “ruler” to measure peaks observed in base
pairs. Also referred to as internal lane standard (ILS).

Internal validation is the accumulation of test data, within the laboratory, to demonstrate that
established methods and procedures perform as expected in the laboratory.

Interpretable is any DNA data used to make an exclusion.
Interpretation software is a tool to assist the analyst in assessing the analyzed data by applying

quality assurance rules, performing mixture deconvolution, and/or evaluating comparisons.
Interpretation software may include probabilistic genotyping software or expert systems.
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Interpretation threshold is 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. Also referred to as the stochastic
threshold.

Interpreting analyst is a forensic scientist responsible for the data analysis, interpretation, and
reporting writing of DNA data.

Intimate sample is 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.

In vitro is outside a living organism.
In vivo is within a living organism.

Iteration a proposed combination of genotype(s) and mass parameters that is either accepted or
rejected during the MCMC process. These proposed genotype combinations are not the final result.

Kilobase (kb) is a unit of length for DNA fragments equal to 1000 nucleotides.

Known sample is biological material for which the identity of the donor is established and used for
comparison purposes (referred to as a “K”). Generally, these samples include blood samples, oral
swab samples, autopsy and/or biopsy samples.

Laboratory is a facility:
1) Employing at least two full-time employees who are qualified analysts; and
2) Having and maintaining the capability to perform the DNA analysis of forensic samples and/or
casework reference samples at that facility that complies with the FBI’'s Quality Assurance
Standards and the accreditation requirements of the Federal DNA |dentification Act (34 U.S.C.
§12592) or subsequent laws. Having Rapid DNA as the only DNA capability does not satisfy the
definition of a laboratory.

Laboratory Director is the highest-ranking manager within an individual laboratory.

Laboratory Rapid DNA Administrator (or equivalent role, position, or title as designated by the
laboratory) is an employee of the laboratory responsible for administration and security of the
laboratory’s Forensic Rapid DNA Program involving Rapid DNA partner agencies operating a Rapid
DNA instrument/System outside the laboratory on casework reference and/or forensic samples.
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, casework reference, or database samples.

Legacy refers to a typing test kit, platform, or technology that is no longer in use by a laboratory.

Legacy data is data generated by a typing test kit, platform, or technology that is no longer in use by
the laboratory that is used for the interpretation of DNA types.

Likelihood ratio (LR) is 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

Uncontrolled Copy if not located in QMS Page 149 of 165




Biology/DNA Quality Manual Approval Date: 05/22/2026

Document Number: 36719 Approved By: Jessica Lehrner, Kellie Gauthier,
Cassandra Robertson, Heather Gouldthorpe

Revision Number: 28 Date Published: 05/22/2026

hypothesis.

Limited DNA profile is a DNA profile which is considered inconclusive and not suitable for comparison
due to the possibility of allelic drop-out, degradation, preferential amplification and/or the potential for
the masking of minor alleles by the maijor profile or in stutter positions in a mixture.

Linkage is the proximity of two or more markers (genes, etc.) on a chromosome; the closer together
the markers are, the lower the probability that they will be separated during DNA repair or replication
process, and hence the greater the probability that they will be inherited together.

Locus (plural loci) is the specific physical location of a gene or a DNA sequence within a genome on a
chromosome.

Loss of resolution occurs when there is a delayed sample migration through the capillary during
electrophoresis due to instrumentation issues or impurities contained within a sample. This may result
in the broadening of peaks or loss of signal.

Low Copy Number DNA (LCN) or Low Template DNA (LT DNA) refers to the analysis of any sample
that contains less than 200 pg of template DNA. Generally, LCN typing simply can be defined as the
analysis of any DNA sample where the results are below the stochastic threshold for reliable
interpretation.

Major contributor(s) is an individual(s) who can account for the majority of DNA in a mixed profile.
Management system is the organizational structure, responsibilities, procedures, processes, and
resources for implementing quality management; includes all activities which contribute to quality,

directly or indirectly.

Manager is a person with the responsibility for directing and controlling an organizational unit or
program.

Marker is a known location on a chromosome that is used as a point of reference for mapping genes or
DNA sequences.

Markov chain is a process that steps from one position to another. In STRmix, the positions define
certain combinations of genotypes and parameters that are being tried as explanations for the profile.
At each iteration, the algorithm may either step or stay put. The chain is the path of steps and stay puts.

Markov property is the property of the MCMC analysis where the values in each step are independent
of the values in the previous step.

Markov Chain Monte Carlo (MCMC) methods is a standard statistical methodology using random re-
sampling process to evaluate complex problems without simple solutions; used to systematically search
entire range of possibilities to ensure all likely combinations are considered.

Masked allele is an allele of the minor contributor that may not be readily distinguishable from the
alleles of the major contributor or an artifact.

Mass parameters are variable parameters used to generate expected peak heights during a
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deconvolution, collectively referred to as DART: Degradation rate for each contributor to the DNA
profile, Amplification efficiencies for each locus within the profile, Replicate amplification strength for
each PCR replicate, Template for each contributor (measured in relative fluorescence units (RFU).

MCMC accepts is the number of MCMC acceptances required in STRmix (including burn-in) before the
MCMC finishes. The default value is 500,000.

Media are objects on which electronic data can be stored.

Method is a combination of procedural steps used to perform a specific technical process. The method
includes the validated steps, reagents, and critical instruments needed to perform the process or
portion of a process. The same method may be conducted using different equipment (automated vs
manual) when appropriately validated.

Methodology refers to the categories of methods used to perform a stage of a DNA typing technology
or technologies. For example, methodologies for STR technology can include extraction, quantification,
amplification, and detection.

Metropolis-Hastings algorithm is an equation used to determine whether or not to accept or reject a
new profile combination during STRmix deconvolution.

Minor contributor(s) is an individual(s) who can account for the lesser portion of the DNA in a mixed
profile.

Mitochondrial DNA is maternally inherited. Mitochondrial DNA is useful for forensic purposes because
of two properties. First, part of the mitochondrial genome is highly polymorphic, making it useful for
human identification. Secondly, although mtDNA comprises less than 1% of the total DNA within a cell,
its genes exist in high amounts. Because mtDNA is present in high copy number, it is very useful when
analyzing degraded samples or samples that lack nuclear DNA.

Mixture is a DNA typing result originating from two or more individuals.

Mixture Proportions is the approximate percentage of each contributor to the sample.

Mixture ratio is 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.

Model Maker is the estimation of the STRmix parameters for an STR amplification kit using empirical
data. The parameters within Model Maker must be determined before casework samples can be
analyzed in STRmix.

Modified Rapid DNA analysis is the semi-automated (hands-free) process of developing a CODIS
acceptable STR profile from a casework reference or forensic sample. The “swab in — profile out”
process consists of automated extraction, amplification, separation, and detection without human
intervention but requires an analyst to perform manual interpretation and technical review.

Module is an independent but interrelated part of software that performs a distinct function.
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Molecular biology is the study of the theories, methods, and techniques used in the study and
analysis of gene structure, organization, and function.

Monte Carlo is a random re-sampling method used to address complex problems, including DNA
mixtures. It is used to systematically search the entire range of possibilities that are being considered to
ensure that all likely combinations are considered. In STRmix, this range of possibilities consists of a
series of proposed genotypes and mass parameters for each given locus.

Multi-laboratory system is used to describe an organization that has more than one laboratory
performing forensic DNA analysis.

Multiplex kit is a test providing for simultaneous amplification of multiple loci that is either prepared
commercially or by a laboratory.

Multiplexing is a sequencing or amplification approach that targets several loci simultaneously, greatly
increasing sequencing speed.

Mutation is a change or alteration in a DNA sequence.

Natural science is chemistry, biology, and physics.

Negative amplification control is an analytical control that is used to detect DNA contamination of the
amplification process. This analytical control is a sample without the intentional addition of template
DNA. Referred to as the “ANC” at the LVMPD.

NIST is the National Institute of Standards and Technology.

No results are when no allelic peaks are detected above the analytical threshold.

Noise is background signal detected by a data collection instrument.

Nonconformity is not meeting, implementing, maintaining, or complying with one or more of the
requirements of these standards or a laboratory’s procedures, policies, or other quality system

documents.

Normalization refers to adjustments which achieve signal in desired target range; can include
detection instrument parameters or dilution/concentration of samples for amplification.

Not suitable for STR DNA typing is when a sample does not meet minimum physical (i.e., a hair does
not contain root material) or quantitative (i.e., a sample quantitatively yields a value below a validated
minimum threshold to proceed with scientific analysis) characteristics to continue with short tandem
repeat DNA analysis.

Notes are the documentation of procedures, standards, controls and instruments used, observations
made, results of tests performed, charts, graphs, photos, and other documents generated which are
used to support the analyst’s conclusions.

Nuclear DNA is DNA contained within the nucleus of a cell in eukaryotic organisms. Nuclear DNA is
the most common DNA used in forensic examinations and encompasses short tandem repeats (STRs)
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and Y-short tandem repeats (Y-STRs).

Nucleic acid is a complex organic substance present in living cells, especially DNA or RNA, whose
molecules consist of many nucleotides linked in a long chain.

Nucleotide is a unit of nucleic acid composed of phosphate, ribose or deoxyribose, and a purine or
pyrimidine base.

Nucleus is the cellular organelle in eukaryotes that contains the genetic material.
Objective is a measurable, definable accomplishment which furthers the goals of the organization.

Obligate allele is 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.

Off-ladder allele is an allele whose size is not represented in the allelic ladder as a virtual or real allele.
Off scale data occurs when the emitted fluorescence of the PCR products saturates the CCD camera.

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 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. Also referred to by ISO as subcontracting.

Ownership is the process by which the responsibility for the products of forensic DNA analyses
provided by a vendor laboratory is accepted by an NDIS participating laboratory. It applies to any of the
following circumstances:

1) The NDIS participating laboratory will use any samples, extracts or materials from the vendor
laboratory for the purposes of forensic DNA testing (e.g., a vendor laboratory prepares an
extract that will be analyzed by the NDIS laboratory);

2) The NDIS participating laboratory will interpret the DNA data generated by the vendor
laboratory;

3) The NDIS participating laboratory will issue a report drawing conclusions on a forensic sample
analyzed by the vendor laboratory; or

4) The NDIS participating laboratory will enter or search a DNA profile in CODIS from data
generated by the vendor laboratory.
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Ownership review is the technical review of outsourced DNA data required by Standard 17. This
review is to be distinguished from the technical and administrative reviews required by Standard 12. For
outsourced DNA data, the vendor laboratory is responsible for conducting the technical and
administrative reviews required by Standard 12.

Partial component is a portion of a DNA profile (major, minor, deduced) identified during interpretation
based on deconvolution/deduction in which conclusive genotypes are not determined at all tested loci.

Partial profile is 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) is 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.

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.

Policy is a guiding principle, operating practice, plan of action, or governing decision made on behalf of
an organization.

Polymer is the material inside the capillary of the genetic analyzer that serves as the medium for
capillary electrophoresis.

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.

Polymerase, DNA or RNA are enzymes that catalyze the synthesis of nucleic acids on preexisting
nucleic acid templates, assembling RNA from ribonucleotides or DNA from deoxyribonucleotides.

Polymorphism is a difference in DNA sequence among individuals. Genetic variations occurring in
more than 1% of a population would be considered useful polymorphisms for linkage analysis.

Population is a group of individuals residing in a given area at a given time.

Positive amplification control is an analytical control that is used to determine if the PCR performed
properly. This control consists of a known DNA sample. (referred to as the “APC” at the LVMPD).

Precision characterizes the degree of mutual agreement among a series of individual measurements,
values, and/or results.
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Preferential 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.

Presumed standard is a sample which is known to originate from a particular individual; however, is
processed as an evidence sample in order to first determine whether it contains probative evidential
value (e.g., epithelial fraction of a vaginal swab, breast swab, etc.). Under certain documented
circumstances, a resultant single source DNA profile (or distinguishable component of a mixture) may
be assumed to belong to the individual from whom it originated for comparison purposes.

Presumptive test is a preliminary test that indicates but does not confirm the presence of a substance
(e.g., blood, semen, etc.).

Preventive maintenance (also called planned maintenance) is maintenance performed in regular
intervals (usually annually) in order to reduce the likelihood of failure of the instrument/equipment. It
includes replacing components that wear down from normal operation.

Primary diagnostics are diagnostics in STRmix that can be intuitively approximated by an
experienced analyst such as weights, inclusionary vs. exclusionary likelihood ratios and mixture
ratio/proportion.

Primer is a short preexisting polynucleotide chain with a complementary, location-specific sequence to
which new deoxyribonucleotides can be added by DNA polymerase.

Probative evidence is evidence that is believed to be useful to substantiate or refute allegations made
regarding criminal investigations; can be used in a court of law.

Probe is single-stranded, labeled fragment used to detect the complementary sequence by
hybridization.

Procedure (protocol, SOP or other equivalent) is an established practice to be followed in performing a
specified task or under specific circumstances.

Product rule allows for the combination of the genotype frequencies from multiple loci; obtained by
multiplying the individual locus frequencies together. It is assumed that the loci are inherited
independently.

Proficiency Review Committee (PRC) is a committee appointed by ANAB, whose role is to evaluate
the performance of accredited laboratories in proficiency tests.

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 a proficiency test
provider accredited to the current applicable standard of the International Organization for
Standardization and the applicable test is included on the proficiency test provider’s scope of
accreditation.
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Program is a collection of policies, procedures, and/or instructions to fulfill a requirement.

Proper seal is a seal that prevents loss, cross-transfer, or contamination while ensuring that attempted
entry into the container is detectable. A compliant seal may include a heat seal, tape seal, or a lock with
the date. P# and initials of the person creating the seal must be placed on the seal or across the seal
onto the container when possible.

Proposition is a statement or proposed explanation made on the basis of limited evidence as a starting
point for further investigation. In the case of likelihood ratios, a proposition is the proposed explanation
that will be considered to explain the evidence DNA profile.

Protein is a large molecule composed of one or more chains of amino acids in a specific order; the
order is determined by the base sequence of nucleotides in the gene coding for the protein. Proteins
are required for the structure, function, and regulation of the body cells, tissues, organs, and each
protein has unique functions.

Pseudoautosomal Regions (PAR1 and PARZ2) are regions of the human X- and Y-chromosomes that
pair and recombine during meiosis.

Pull-up is the inability of the genetic analyzer to separate the different dye colors due to spectral
overlap or CCD saturation; observed as signal detected in additional color channel(s).

Qualified is an adjective used to describe an individual who meets the requirements for the position,
has successfully completed the laboratory’s applicable training requirements, and is authorized to
perform a specific task or role.

Qualified auditor is a current or previously qualified DNA analyst who has successfully completed the
FBI DNA Auditor’s training course.

Qualitative statement is a description of the evidence (e.g., partial profile, mixture profile) or a
conclusion of any comparisons that were performed without a statistical significance provided (e.g.,
source attribution, consistent with an intimate sample).

Quality assurance consists of those planned and systematic actions necessary to provide sufficient
confidence that a laboratory’s product or service will satisfy given requirements for quality.

Quality Assurance Standards (QAS) are definitions and quality assurance measures issued by the
FBI that laboratories performing forensic DNA testing or utilizing the Combined DNA Index System
(CODIS) shall follow to ensure the quality of data generated by a laboratory. The standards also apply
to vendor laboratories. These standards are contained in two separate documents based upon the
type of work primarily performed in a DNA laboratory. The document “Quality Assurance Standards for
Forensic DNA Testing Laboratories” is geared towards labs that perform DNA casework only. The
document “Quality Assurance Standards for Convicted Offender DNA Databasing Laboratories” is
geared towards labs that perform DNA databasing associated with convicted offender and/or arrestee
samples only. The two QAS documents are not identical and contain subtle differences specifically
intended for their primary target audience. Forensic DNA laboratories who process both forensic DNA
casework and DNA databasing must comply with all standards listed in both QAS documents.
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Quality control is internal activities, or activities conducted according to externally established
standards, used to monitor the quality of analytical data and to ensure that it satisfies specified criteria.

Quality manager is an individual designated by top management who, irrespective of other
responsibilities, has the defined authority and obligation to ensure that the quality requirements of the
management system are implemented and maintained.

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.

Quantitative statement is a conclusion that provides a statistical measure of the DNA profile (e.g.,
random match probability) or comparison performed (e.g., likelihood ratio).

Questioned sample is a 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) is the probability of randomly selecting an unrelated individual from
the population who could be a potential contributor to a single source evidentiary profile.

Rapid DNA analysis is the fully automated (hands-free) process of developing a CODIS acceptable
STR profile from a casework reference sample. The “swab in — profile out” process consists of
automated extraction, amplification, separation, detection and allele calling without human intervention.

Rapid DNA cartridge/chip is a preassembled set of reagents and other analytical components (such
as typing test kit) designed for use in a Rapid DNA instrument/System for the extraction, amplification
and/or separation of DNA samples. For forensic samples, the cartridge/chip shall include internal
quality controls and the ability to estimate the quantity of DNA in the forensic sample that was amplified.

Rapid DNA data are the electronic files produced by the Rapid DNA instrument/System associated
with a sample run. Data includes the raw data (e.g., .fsa) files for potential re-analysis by a qualified
analyst, sample outputs, and instrument log files.

Rapid DNA instrument is an automated device that carries out Rapid DNA analysis or modified Rapid
DNA analysis used to develop a CODIS acceptable STR profile from a casework reference or forensic
sample.

Rapid DNA partner agency is a criminal justice agency, such as a law enforcement agency or medical
examiner’s office, which is operating a Rapid DNA instrument/System in conjunction with a laboratory
and under that laboratory’s scope of accreditation and is contributing the Rapid DNA data to the
laboratory’s Forensic Rapid DNA Program. This definition also applies to the laboratory’s
primary/parent agency when developing a Forensic Rapid DNA Program for use of Rapid DNA
instruments by the parent agency outside of the DNA laboratory.

Rapid DNA System is the collection of components that together performs a Rapid DNA analysis

consisting of a Rapid DNA instrument, the PCR STR typing test kit/Rapid DNA cartridge/chip, and an
integrated Expert System used to develop a CODIS acceptable STR profile from a casework reference
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sample or forensic sample.

Reagent is a substance or mixture of substances used in the analysis process to detect, measure,
produce, or interact with other substances.

Reagent Blank (RB) 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 material for which values are certified by a technically
valid procedure and is accompanied by, or traceable to, a certificate or other documentation, which is
issued by a certifying body.

Reference sample is also known as Known sample (referred to as “K” at the LVMPD).

Regression testing is the process of testing an updated software program to confirm that
modifications or new functionality do not unacceptably alter or terminate a desired functionality that
behaved correctly before the change was implemented.

Reinterpretation is the reassessment of legacy data that may change the previously documented
results. This may be due to a reevaluation of any of the allele calls or genotype calls [to include
potential allelic drop-out], removal of alleles (or entire loci) from statistical estimates, or a change in the
assumptions.

Relative fluorescence unit (RFU) is a measurement scale produced by the genetic analyzer to
measure the intensity of the fluorescence present for the amplified PCR product.

Reliability testing is the process of testing a software program beyond its functional aspects to ensure
it works appropriately in the laboratory environment. This may include testing multi-user or multi-site
scenarios, direct-access and network/server-access scenarios, and interaction with other software
programs.

Reproducibility is the ability to obtain the same result when the test or experiment is repeated.
Resolution is the ability to differential peaks based on morphology and base pair size.

Restricted is 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.

Restricted CPI (r-CPI or rCPI) is a statistical calculation which may be used when there are multiple
major/significant contributors to a mixture that can be considered a distinct group from other low-RFU
contributor(s). Only the major/significant alleles are used to calculate the restricted CPI to determine
the probability of selecting an unrelated individual in the general population who could be a potential
contributor to the major component of the mixture.

Restricted likelihood ratio (r-LR or rLR) is a statistical calculation which may be used when there are

multiple major/significant contributors to a mixture that can be considered a distinct group from other
low-RFU contributor(s). Only the major/significant alleles are used to calculate the restricted LR to
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determine 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.

Review is an evaluation of documentation to check for consistency, accuracy, and completeness.

Scientist is a person who employs scientific methods in the examination of evidence in a forensic
laboratory.

Second agency is an entity or organization external to and independent of the laboratory.

Second read technical review is defined as the review of the analyzed GeneMapper ID-X data
(including all controls) and interpretation documentation to ensure the data supports the preliminary
interpretation prior to being further interpreted in STRmix or Y-STR DistinguishableGNTLman
workbook. This second read technical review includes a review of all edits made to the original
electropherograms and the required documentation regarding the number of contributors and eligibility
for further interpretation.

Secondary diagnostics are diagnostics that need to be evaluated based on STRmix output rather
than intuitive knowledge such as allele variance, stutter variance, average log likelihood, and Gelman-
Rubin diagnostics.

Secondary standard is a standard that can be used to establish a DNA profile for a person that does
not have a primary standard available or does not have a primary standard that yields a comparable
DNA profile. Secondary standards are items that have had direct and prolonged contact with the
person in question such as toothbrushes, hairbrushes, used razors, cigarette butts, unwashed clothing
with direct biological fluid/cell transfer or intimate samples collected from sexual assault exams.

Secure area is a locked space (for example, cabinet, vault, or room) with access restricted to
personnel authorized by the laboratory director.

Secure Storage could be the evidence vault which is a building external to the forensic lab or a DNA
freezer which is internal to the forensic lab.

Semi-annual is used to describe an event that takes place two times during one calendar year, with the
first event taking place in the first six months of that year, 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.

Sensitivity is the ability of a test to detect small quantities or concentrations of a substance.

Sensitivity studies (for the purposes of Standard 8.1) are used to assess the ability to obtain reliable
results from a range of DNA quantities, to include the upper and lower limits of the assay.

Sensitivity studies (for the purposes of Standard 8.5) are used to assess the ability of the system to
reliably determine the presence of a contributor's DNA over a broad variety of evidentiary typing results
(to include mixtures and low-level DNA quantities).

Sequencing is a process to determine the nucleotide bases (i.e., A, C, G, or T) in a region of DNA for a
technology. This process may also be referred to as cycle-sequencing.
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Serology is a sub-discipline of biology, which is concerned with the identification of biological materials
through the use of various tests.

Service (for the purposes of Standard 10) is the performance of 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.

Sex chromosomes (X and Y chromosomes) are chromosomes that are different in the two sexes
and involved in sex determination.

Short tandem repeats (STR) are multiple copies of an identical DNA sequence arranged in direct
succession in a particular region of a chromosome.

Signal-to-noise ratio is an assessment used to establish an analytical threshold to distinguish allelic
peaks (signal) from background/instrumental noise.

Single-source profile is DNA typing results determined to originate from one individual based on peak
height ratio assessments and the number of alleles at given loci.

Source attribution is 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.

Specificity is the degree to which a test is able to identify a substance over others.

Specificity studies (for the purposes of Standard 8.1) are used to assess the ability to detect genetic
information from non-targeted species (e.g., detection of microbial DNA in a human assay). The
detection of genetic information from non-targeted species does not necessarily invalidate the use of
the assay but may help define the limits of the assay.

Specificity studies (for the purposes of Standard 8.5) are used to evaluate the ability of the system to
provide reliable results over a broad variety of evidentiary typing results (to include mixtures and low-
level DNA quantities).

Spike is an artifact of electrophoresis that can be identified by peak shape; it is typically narrow and
can be observed in multiple color channels at the same location.

Stochastic amplification is the unequal sampling of the two alleles present in a heterozygous locus
primarily due to random fluctuation arising when only a few DNA molecules are used to initiate the
polymerase chain reaction.

Stochastic effect is 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 is the peak height value, determined through validation studies, above which it is
reasonable to assume that, at a given locus, allelic dropout of a sister allele has not occurred (also
referred to as the interpretation threshold).

STRmix is a fully continuous probabilistic genotyping forensic software which combines biological
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modeling with mathematical processes in order to (1) interpret and attempt to deconvolute DNA profiles
in the presence or absence of conditioned samples, and (2) compare suspect/informative reference
samples (comparison samples) to evidence samples and provide statistical weight in the form of a
likelihood ratio (LR). The deconvolution is performed using a Markov Chain Monte Carlo process which
creates possible genotype combination(s). Each combination is assigned a weight which reflects how
well it explains the evidence profile. Likelihood rations are calculated by comparing the probabilities of
two hypotheses, H1 and H2 (or the prosecution hypothesis “Hp” and defense hypothesis “Hd” in
STRmix). STRmix incorporates the assigned weights and sub-population models to calculate the LR.

Stutter is a minor peak typically observed one repeat unit smaller or larger than a primary STR allele
resulting from strand slippage during amplification.

Subcontracting is utilizing another testing laboratory to perform analysis on evidence when the in-
house laboratory has the capability to perform the requested analysis and has accepted the evidence to
test (also referred to in the QAS as outsourcing).

Sub-discipline is a specific type of analysis within an accredited discipline of forensic science.

Supervisor is a person directly responsible for overseeing the work in an organizational unit.

Surreptitious standard is a discarded item of evidence from a person of interest being used as a
secondary reference standard for investigative purposes (e.g., cigarette butts or water bottles).

Tandem repeat sequences are multiple copies of the same base sequence on a chromosome

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 personnel are laboratory employees or contract employees involved in testing and support
of forensic or case reference samples.

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 currently or previously qualified
analyst that performs a technical review.

Technical support personnel are persons who performs casework related duties within the laboratory
at the direction of an analyst.

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, XSTR, SNP, microhaplotypes, or mitochondrial DNA.
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Test kit is a preassembled set of reagents (or laboratory assembled equivalent) that allows the user to
conduct a specific DNA method (e.g., extraction, quantification, amplification, sequencing). A laboratory
assembled equivalent may be referred to as a test system.

Thermal cycler is an instrument used to carry out the PCR process by changing temperatures at
specified time intervals.

Thymine is a pyrimidine base; one of the four molecules containing nitrogen present in DNA,;
designated by letter T.

Trace component refers to a portion of a mixture to which no meaningful statistical weight can be
applied due to the minimal allelic donation of the contributor(s). This portion may originate from one or
more individuals. Typically, trace alleles are exhibited within the stochastic range: detected above the
analytical threshold, but below the interpretation threshold.

Trace DNA refers to the analysis of small amounts of DNA detected on an object, often after it has
been touched or casually handled, or due to general environmental exposure such as with clothes, a
weapon, or other objects.

Typing test kit is a preassembled set of reagents (or laboratory assembled equivalent) that is used to
generate a DNA type.

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.

Unified LR is a likelihood ratio that considers that the unknown contributors within H1 (the prosecution
hypothesis “Hp”) and H2 (the defense hypothesis “Hd”) are made of up of both relatives and unrelated
people.

Uninterpretable is the inability to interpret or use results for comparisons due to poor or limited data
quality, data that fails to meet quality assurance standards or are unsuitable for comparison as defined
by the laboratory. Uninterpretable data may result in an inconclusive conclusion.

Unrestricted is referring to a statistical approach performed without consideration of quantitative peak
height information and inference of contributor mixture ratios.

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.

Virtual allele is an allele that is known to exist but is not represented by a physical peak in the allelic
ladder.
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Weighting or Weight is a probability that reflects how well a particular genotype combination explains
the evidence profile. For example, if a proposed combination of genotypes is unlikely to explain the
observed evidence profile, the combination will be given a weighting close to zero.

Work product is the material that is generated as a function of analysis, which may include amplified
product, amplification tubes, or plates, as defined by the laboratory that is not subject to a chain of
custody.

Y-STRs are Short Tandem Repeats (STRs) found on the male-specific Y chromosome. The coding
genes, mostly found on the short arm of the Y chromosome, are vital to male sex determination,
spermatogenesis, and other male related functions. The Y-STRs are polymorphic among unrelated
males and are inherited through the paternal line with little change through generations.
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BIOLOGY/DNA DETAIL
QUALITY MANUAL

Appendix F  Title: References

Accreditation:

ANAB ISO/IEC 17025:2017 — General requirements for the competence of testing and calibration
laboratories

ANAB AR 3125 Accreditation requirements

Federal Bureau of Investigation (FBI), Quality Assurance Standards for Forensic DNA Testing
Laboratories and Quality Assurance Standards for DNA Databasing Laboratories revised July 1,
2025.

Instrumentation:

Applied Biosystems 3500/3500xL Genetic Analyzer User Guide with 3500 Series Data Collection
Software 3.1, Revision C, 10/2018

Applied Biosystems 3500 Series Data Collection Software 4 for HID User Bulletin, Revision B,
02/2019.

Applied Biosystems 7300/7500 Fast Real-Time PCR Systems Chemistry Guide, 2005.

Applied Biosystems 7300/7500/7500 Fast Real Time PCR System Absolute Quantitation Using
Standards Curve Getting Started Guide, Revision F, 06/2010.

Applied Biosystems 7300/7500/7500 Fast Real Time PCR System Relative Quantification Getting
Started Guide, Revision D 05/2005.

Applied Biosystems 7300/7500/7500 Fast Real-Time PCR System Installation and Maintenance
Guide, Revision E.

ProFlex PCR System User Guide. Revision B.0. June 2016.

QlAcube Connect User Manual. 2019.

QIAGEN EZ1 Advanced XL User Manual. November 2017.

QIAGEN EZ2 Connect and EZ2 Connect Fx User Manual. September 2022.
QIAGEN TissueLyser Il User Manual. December 2024.

RapidHIT ID System v2.1 User Guide, Revision A. January 2026.

Hamilton Microlab STAR Line Operator’s Manual. 2017.
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e User’'s Manual: CentriVap Centrifugal Concentrators and Cold Traps. Labconco Corporations.
2017.

Software:
e 3500 Series Data Collection Software 4 for HID User Bulletin

e ABI 7500 System Sequence Detection Software Version 1.3.1
o GeneMapper ID-X Software Version 1.7 User Bulletin.
e Hamilton VENUS Software Programmer’s Manual. 2017.

¢ STRmix v2.9 User's Manual, Issued by Institute of Environmental Science and Research Limited,
September 2021.

¢ STRmix v2.6.0 Troubleshooting Guide, Issued by Institute of Environmental Science and
Research Limited, July 31, 2018.

¢ STRmix v2.9 Operation Manual, Issued by Institute of Environmental Science and Research
Limited, February 2022.

o RapidLINK Software v2.1.0 User Guide, Revision A. January 2026.

Operating Manuals:
o CODIS Administrators’ Handbook

CODIS NDIS Procedures Manual

e CODIS Computer Based Training (CBT) Curriculum.
e State of NV CODIS Manual
o Genetic Marker Testing Per Nevada Statutes

See Nevada Revised Statutes 176.0911 to 176.0917 and NRS 179D section 240 at
http://www.leg.state.nv.us/NRS/NRS-176.html
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