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INTRODUCTION

The goal of the DNA Laboratory is to provide DNA analysis and interpretation of the resulting data in case
evidence samples, The quality assurance program outlined in this manual will ensure that the work product is of
the highest quality, integrity, and reliability.

This manual outlines the quality assurance program of the Idaho Department of Law Enforcement Bureau of
Forensic Services DNA Laboratory, Quality assurance is a process that witl continually evolve with the Laboratory.
Therefore, the QA manual will be periodically modified to reflect current professional standards and our own
experience.

Other operational and analytical procedures related to quality assurance are contained in the BUREAU OF
FORENSIC SERVICES LABORATORY QUALITY MANUAL, BUREAU OF FORENSI @RVICES
LABORATORY POLICY MANUAL, BUREAU OF FORENSIC SERVICES LABORA' CHEMICAL
HYGIENE PLAN, DNA PROCEDURES MANUAL, DNA REAGENT PREPARAT OTEBQOK, DNA QC
DATA NOTEBOOK, and IDAHO DEPARTMENT OF LAW ENFORCEMENT TY MANUAL,

I MISSION STATEMENT
The mission of the Bureau of Forensic Services is to provx and impartial scientific analysis,
testimony, crime scene investigation, education, and resear he riminal justice system, To further
that mission, the DNA Laboratory will provide DNA ana pretation of case evidence
samples to our client agencies and ensure the quah llty of our work through an

ongoing quality assurance program, The quality a nee p rovide for us, the users of our
services, and the triers of fact, the assurance tha@ wo odu ts recognized standards.

1.1 THE QUALITY ASSURANCE PROG@@D})@S\E%

¢  Sample preservation and chain ’ﬁsto&\o OC)

s Laboratory QC procedures% \\® Q/

+ Laboratory protocol;ﬁ tnt@&t&li@ndalmes
s (Casework do m 1tat£@'md %antmg

. Analyst& ning alh?m@

1.2 THE !&TION OF THE QUALITY ASSURANCE PROGRAM IS TO ENSURE THAT!
Q‘fhe entire DNA typing procedure is operating within established performance criteria,
o  DNA testing and reporting procedures are monitored by means of a quality control (QC) program.
e  Problems are noted and corrective actions are taken.
The primary sources upon which this document is based are the TWGDAM “Guidelines for a Quality
Assurance Program for DNA Analysis" and the ASCLD "Guidelines for Forensic Laboratory
Management Practices". The Idaho Bureau of Forensic Services DNA Laboratory has demonstrated that

it meets recognized standards of quality by becoming accredited by the American Society of Crime
Laboratory Directors Laboratory Accreditation Board (ASCLD/LAB). '
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AUTHORITY AND ACCOUNTABILITY-SEE ORGANIZATIONAL CHART IN BUREAU
POLICY MANUAL (TWGDAM 1.3.1)

Laboratory Manager

"The Laboratory Manager is responsible for overall quality assurance, for monitoring QC
procedures, ang for assigning and recording the results of proficiency tests. With regard to the
DNA Laboratory, the Laboratory Manager will proceed on the advice and recommendations of the
DNA Technical Leader. In particular, the Laboratory Manager will;

Review and approve new QA guidelines and QC procedures and modifications to existing
procedures and guidelines.

Assign proficiency tests, collect the results of the analysis and revi nd update files to
reflect current status, .\0

Review the QC records on a regular basis to ensure that thexdesignated tasks are being
performed as outlined in the QA and QC manuals, (TW! 1.3.3)

Review and approve corrective acticn proposed or @nn regarding analytical or
interpretive problems detected by the review protess or DNA Laboratory deficiencies

detected by QA/QC process, A\
U

dvise the Laboratory Manager on
tes, protocols, QA guidelines, QC
and development, and case review. In
the Laboratory Manager:

DNA Technical Leader (TWGDAM
In the current role of consuliant, the DNA ’@n
all aspects of the Laboratory's DNA pro

procedures, Analyst training and pr cy t
particular, the Technical Leader v@ rati

Review and approve %B\@cat@l I@Qu:al protocols used for casework,
Review and aj $ new ,@g%dfk% and QC procedures and modifications to existing

procedures delincs,

Reprcsc @te t:tute to represent, the DNA Laboratory in meetings and
ic h reau-wide Quality Assurance matters are discussed,
té?AM 1.33) O

@ iew proficiency test results and verify their suecessful completion and report on such
.&O the Labeoratory Manager,

Review each case file for technical accuracy and support of conclusions by the data,

Review the QC records periodically fo ensure that the designated tasks are being
performed as outlined in the QA and QC manuals, (TWGDAM 1.3.3)

Review and approve corrective action proposed or taken regarding analytical or
interpretive problems detected by the veview process or DNA Laboratory deficiencies
detected by QC process.

Actively seck new knowledge and stay abreast with developments in the field. (TWGDAM
223.4)
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2.1

2.1.1

DNA Analyst (TWGDAM 1.3.2)
Each DNA Analyst has primary responsibility for the quality of his/her work, Analysts are expected
to:

Appropriately evaluate samples before proceeding to DNA analysis,

Understand and follow established procedures for DNA analysis and interpretation in
casework, including the proper use of controls,

Interpret results in an objective manner and provide a complete and accurate report of
the findings, including a qualitative and a quantitative (when appropriate) statement
summarizing the results, 6

Discuss any analytical or interpretational problems with a sup y including
suggestions for resolution of the problem. (TWGDAM 1.3.3) \A\

Actively seek new knowledge and remain current with afg%priate literature. (TWGDAM
2244 . O
A\

Participate in peer review, proficiency testing Wau g as assigned. (TWGDAM 1.3.3)

Perform all designated QC tasks, assnstev.QsQ &@ pert staff, Typically these may

include:

(a) Routine calibration checks 1pm re@gﬂlcubators thermal cyclers)

(b) Routine quality assura@ f re@g) l@);enals used for DNA analysis
(c) Preparing and @& pleQ

PERSONNEL &

JoB DESCRIPTI ONS (TWGDAM 2.1)

The general know sk s required for the technical classifications within the DNA
Laboratory are se@orl of Forensic Services job descriptions for DNA Technical Leader,
Principal C alist, Se or alist, Chemist, and Laboratory Technician,

In addi 0 the specialized knowledge listed below, employees shall read and abide by the IDAHO
DERARTMENT OF LAW ENFORCEMENT SAFETY MANUAL, the Bureau’s policies which include

ptovisions of the section on Laboratory safety, and the BUREAU OF FORENSIC SERVICES
CHEMICAL HYGIENE PLAN, (TWGDAM 11.1, 11.2, and 11.4)

Specific additional qualifications are required for individuals to be assigned to analytical work at
various levels in the DNA Laboratory. These requirements are designed to ensure that staff have
training, education and proficiency commensurate with their duties and that ASCLD/LAB standards
and TWGDAM guidelines are met.

Technical Leader

It is the responsibility of the DNA Technical Leader to review interpretation and technical content
of casework reports and other analytical work, and (o oversee research and protocol development,
the DNA training program, and the development and implementation of the QA/QC program for
the DNA Laboratory, The DNA Technical Leader may serve as a second reader of DNA testing
results, In the role of consultant, the Fechnical Leader shall perform the foregoing functions and



2.1.1.1

2.1.2

2.1,21

‘3

advise the Laboratory Manager regarding the status of the above, including any recommendations
for change or corrective action,

Qualifications
To be qualified to perform technical review, the DNA Technical Leader must have knowledge
of forensic DNA testing as indicated by:

(a) A minimum of a BA/BS degree or its equivalent in a biological, chemical or forensic
science (TWGDAM 2.1.3.1) and have credited coursework in biochemistry, genetics and
molecular biology {molecular genetics, recombinant DNA technology), which provide a basic
understanding of the foundation of forensic DNA analysis (TWGDAM 2.2,3.1), and

(b) Training in the fundamentals of forensic biology. There must be d
DNA analysis that includes the methods, procedures, equipment an
DNA analysis and their limitations and applications CTWGDAR(

{c) A minimum of 2 years of experience as a forensic biolo@nalyst and meet or exceed the
experience requirement listed for DNA Analysts for aml\@s of samples prior to casework
(TWGDAM 2,2,1.2,2,2.3.3), and

Qs
{d) Demonstrate competence in review and int tio@*)NA typing results in a variety of
samples typical of evidentiary material (T Q &ils may be established by
successful completion of proficiency tests prior to a uties of Technical Leader
{TWGDAM 2.2.1.3). For new method lem Technical Leader is no longer

performing active lab analyses, co ney i nterpretation may be demonstrated
by successful second reading anQe ew o@ em tion case
DNA Analyst
It is the responsibility of tl \g@( rm afl aspects of criminal casework on
evidentiary materials, mciu io paratlon of the evidence, DNA typing,
interpretation of ana Qre of case repor(s and expert testimony. Casework
Analysts may ser&@, ccon ders@another Analyst’s DNA casework,
Quallf' ic O

$
An A w}}?% ze and interpret DNA in evidentiary materials must have
ge of fo ns&!& testing as indicated by:

@ A minimum of a Bachelor’s degree in a biological, chemical, or forensic science-related
rea, and have credited college coursework in biochemistry, genetics and molecular biology
{molecular genetics, recombinant DNA technology) or other related subjects, that provides a
basic understanding of the foundation of forensic DNA analysis (TWGDAM 2.2.4.1), and

{b) Training in the fundamentals of forensic biology and training in DNA analysis that
includes hands-on DNA Laboratory work in the procedutes performed and their applications
and limitations (for example, CCI or Perkin-Elmer courses, and/or formalized in-house
training), (TWGDAM 2.2.4.2), and

{c) One year or more of forensic biclogy experience including six months of forensic DNA
Laboratory experience. This experience shall include successful analysis and interpretation of
DNA typing results of a range of samples typically encountered in forensic casework prior to
independent casework analysis using DNA technology (TWGDAM 2.2.4.3) , and

(d) Demonstration of competence in analysis of DNA and interpretation of DNA typing results
as established by proficiency testing. (TWGDAM 2.2.1.3).



2.1.3

2.1.3.1

1l
3.1.

3.2

3.3

Support staff

1t is the responsibility of the Support Staff to conduct a variety of duties including preparation of
reagents, calibration of equipment, conducting other QC checks, ordering supplies, computer data
entry, and receipt and logging of evidence samples. After appropriate training, support staff may be
responsible for assisting Analysts in analytical work, Analytical support staff will not perform
independent casework, interpret analytical results or provide second readings on casework samples,
nor will they testify regarding any of the above,

Qualifications;
To be qualified to assist in analytical functions in the DNA Laboratory, Support staff must
have:

(a) A Bachelor’s Degree in science (TWGDAM 2.2.5.1}, and ®6

(b) In-service training by a qualified Analyst and demonstration @mpetence in the DNA
Laboralory procedures performed (TWGDAM 2.2.5.1) (79)

DOCUMENTATION ‘\O

PURPOSE OF DOCUMENTATION
Documentation of all significant aspects of the DNA an, e and other aspects of the DNA
Laboratory operation related to the reliability and in 1cal results is necessary to:

e  Support the scientific conclusions in the D@Qabo@:y &

¢ Permit supervisory/peer review of thQ' ps@t
¢ Allow re-evaluation of the datqggl &\le g)ervers

¢ Provide a foundation for lrﬁ.@ducm\\g‘}'t ork product into a court of law,

e  Provide an audit ﬂt@ wh1€\ ana@ent can demonstrate and verify the continued quality of
the DNA Labor\%?y

TEST METH @ANI&{%}) ES

Protocols fo h analytical d routinely used in casework analysis are maintained in the DNA

PROCE@S MANUAL, These protocols will include the standards and controls required and the

date(é which the protocol was approved by the Technical Leader and Laboratory Manager, Previous
must be archived. (TWGDAM 3.1)

ANALYTICAL NOTES, PROFICIENCY TESTING AND CASE REPORTS
(See Section VII for form and content of notes and reports and Section VIIT for additional requirements
regarding proficiency testing)

e “Note-keeping” is defined as “documentation of work as performed”,

¢ “Documentation” means the recording of details and observations suffictent to both support
conclusions and duplicate the experiment at another time,

s “Ag performed” means both that the record is made contemporaneously with the work as done and
that what is recorded is what was actuatly done,

¢ Notes will be made as appropriate for all analytical work, Notes are the property of the DNA
Laboratory, not the Analyst, and are not to be removed from the DNA Laboratory without express



3.3.1

3.3.2

3.3.3

3.4

3.5

3.5.1

permission of a supervisor, The type of file in which analytical notes are kept depends on the kind
of work performed.

Research notes (TWGDAM 3.10)

Records of research, training, validation, and other non-casework projects are kept in notebooks or
files as appropriate. Each major experiment will be assigned an experiment number that will
appear on all notes related to that experiment. Research records are archived indefinitely,
(TWGDAM 3.16)

Casework analysis (TWGDAM 3.4)

A case file with a unique BFS Laboratory number is established for each case in which evidence
has been received in the DNA Laboratory, Upon completion of the analysis and report, all
analytical notes, chain of custedy information, case contact information, a %ons are entered
into this file, The file will also contain dogumentation of technical revne\ se files are archived
according to the established BFS schedule. (TWGDAM 3.16)

Proficiency Testing (TWGDAM 3.8) %6

A folder is created for each proficiency test; these are filed i the PROFICIENCY TEST FILE and
retained according to BFS policy, The PROFICIENCY 'I@‘FILE contains all analytical data
(notes, photos, run sheets, etc.) generated in the analy tement of the Analyst’s
conclusion, It will also contain the second reader’s and%e hnical review checksheet. For
external tests, it will also contain the summary of @ vider regarding that particolar

test, In any situation where the resuits of l ¢ 1O , the file will also include
documentation of any correclive action tak log :i ipidual Analyst’s proficiency tests
e in al’

will be kept by the Laboratory Manager onnel file.
DOCUMENTATION OF REAGENT, CALIBRATION AND

MAINTENANCE LOGS (TWGD

Equipment maintenance recor n@ ook established for each piece of equipment.
Calibration records and the req ontrol checks, including the record of commercial
lot numbers and expirati NA QC DATA NOTEBOOK, Periodic equipment
checks, and freezer a geraégmp re logs are also kept in the DNA QC DATA
NOTEBOOK. Thes for a minimum of five years. (TWGDAM 3,16) Specific
instructions for ch and te found in the DNA QC DATA NOTEBQOK,

PERSONN RAINI @UALIFICATIONS RECORDS (TWGDAM 3.9)

An asses t of the educationytraining and experience of each new employee is conducted at the time
of hire? eview of transcripts and certificates, interview of former employers and, where appropriate,
re 1{@) prior work or proficiency test results,

A training file will be established for each member of the DNA Laboratory as
part of his/her personnel record. This file will include;

(a) A current CV listing relevant education, in-service training and other gualifications.

(b} Records of in-service training courses, seminars, and continning education provided by the
DNA Laboratory.

(c) A list of completed proficiency tests,
(d) A current career development plan, including a plan for in-service training, It is required that

the Technical Leader and DNA Analysts stay abreast of developments in the field of DNA typing
(TWGDAM 2.2.3.4 and 2.2.4.4).



3.5.2

3.6

3.7

V.

4.1

4.2

4.2.1

Performance evaluations

Performance evaluations will be made of each employee by a supervisor according to the
established schedule. The performance evaluation will include a review of the training file,
proficiency tests, and work plan by the supervisor and employee and updating of the file as needed,
The required continuing education will be documented. (TWGDAM 2.2.2)

EQUIPMENT INVENTORY (TWGDAM 3.13, 5.1.1)
An inveniory of all DNA Laboratory capital equipment is kept in the administrative files, This
inventory is updated as new equipment is received.

SAFETY MANUALS (TWGDAM 3.14, 3.15, and 11.3)

Laboratory procedures and policies related to facility safety, emergency response and evacuation, illness
and accident prevention, hazard communication, and blood borne pathogens ar contained in the
IDABO DEPARTMENT OF LAW ENFORCEMENT SAFETY MANUAL, urcau’s POLICY
MANUAL in its section on laboratory safety, or the LABORATORY C AL HYGIENE PLAN,
Also available to all staff is a binder or CD ROM containing MSDS’s fep all materials used in the DNA
Laboratory, (TWGDAM 11.3)

METHOD VALIDATION \0

Validation is the process used by the scientific community %ess e accuracy, reproducﬁniity and
reliability of a procedure, to determine the conditions u hic test results accurately reflect the
nature of the sample, and to determine the limitatio e (&g e validation process identifies

the critical aspects of the procedure that must be ¢ %e Hy ¢ Ile@ onitored.

cording to the TWGDAM

al validation work may be done by an
y if the procedure was developed in-
nheritance, chromosomal location, and

Testing procedures used in the DNA Labora wnll
Guidelines before being implemented in ork.
outside DNA Laboratory developing tl ed
house. Each locus used will have{;&gr

&

nature of the polymorphism. V. wi tess reproducibility, mixed specimens,
environmental effects, subslrat icity, detection thresholds, and population
frequencies.

N {x\‘ <</
INTERNAL VALI /@%N N
Prior to impleme %a ne aly@cedure which has been developed and validated in another

DNA Laboratory@w D§ g will conduct internal validation tests using known samples and

non-probau videnti

Ifa sub?q{twe modification is made in the procedure by the DNA Laboratory, the modified procedure
wil mpared with the original procedure on identical samples. Supervision and approval over the
ch d modifications shall be the responsibility of the Technical Leader,

PCR DQAI1 VALIDATION (TWGDAM 4.1.1,4.1.2, and 4.1.4)
The following section lists validation studies applicable to the PCR-based analysis of the HLA DQAL1
tocus, References are provided to studies conducted by other laboratories.

General Developmental Validation (TWGDAM 4.1.5)

Watsh, P.S., et al. (1991) “Report of the Blind Trial of the Cetus AmpliType HL.A DQa Forensic
Deoxyribonucleic Acid (DNA) Amplification and Typing Kit”, Journal Forensic Sciences 36
(5):1551,

Comey, C.T., and Budowle, B. (1991) “Validation Studics on the Analysis of the HLA DQu. Locus
Using the Polymerase Chain Reaction”. Journal Forensic Sciences 36 (6):1633,



4.2.2

4.2.3

4.2.4

4.2.5

Keel, A., Sims, G., and Buoncristiani, M. {1992) "A Collaborative Study of DQo. Typing by PCR
on Sexual Assault Evidence”. (Abstract), Journal Forensic Science Society 32 (3):270.

Rudin, N., et al. (1992) "A Systematic Study of the Effect of Various Environmental Abuses on
RFLP and PCR Analysis of Forensic Samples”. (Abstract), Journal of Forensic Science Society 32
(3):274 and in Proceedings from The Third International Symposium on Human Identification,
Promega Corp. 1992:421.

Saiki, R., et al. (1986) "Analysis of Enzymatically Amplified B-globin and HLA-DQo. DNA with
Allele-Specific Oligonucleotide Probes”. Nature 324:163,

Saiki, R., et al, (1989) "Genetic Analysis of Amplified DNA with Immobilized Sequence-Specific
Oligonucieotide Probes”. Proceedings of the National Academy of Science 30,

. . N
Population Studies (TWGDAM 4.1.5.3) @

Comey, C.T., and Budowle, B. (1991) "Validation Studies on tt@nalysis of the HLA DQo Locus
Using the Polymerase Chain Reaction”, Journal of Forensio@nces 36 (6):1633.

Crouse, C.A., et al. (1994) “Analysis of HLA DQa Al %ﬂotype Frequencies in Populations
from Flonda" Journal of Forensic Sciences 39 (%;

Helmuth, R., et al. (1990) "HLA DQuo, Allele €no 1es in Various Human
Populations, Determined by Using Enzy () mp]éaho ligonucleotide Probes”.
American Journal of Human Genetlcs 4

Perkin Elmer (1992) “Amph’l‘ygfi&e G\@é&er iQ

Sullivan, K.M,, ¢t al. (199 ara tlo 'I A DQo. for Forensic Purposes, Allele and
Genotype Frequenmes m sh si @l‘m -Caribbean and Asian Populations". International
Journal of Legal M '{

Tamaki, K., et ak&l) Q HLA-DQALI Alleles in the Japanese Population". Hum.

Hered 41: 2995\ (\ S

Repr@);nblhty 4.1.5.4)

Sﬁﬁg&ve literature on general validation

Q&’[ixed Specimen Studies (TWGDAM 4.1.5.5)

Comey, C.T. and Budowle, B, (1991) "Validation Studies on the Analysis of the HLA DQu Locus
Using the Polymerase Chain Reaction”, Journal of Forensic Sciences 36 (6):1633.

Environmental Studies (TWGDAM 4.1.5.6)

Rudin, N., et al. (1992) "A Systematic Study of the Effect of Various Environmental Abuses on
RFLP and PCR Analysis of Forensic Samples", (Abstract), Journal of Forensic Science Society 32
(3):274, and in Proceedings from The Third International Symposium on Human Identification,
Promega Corp. 1992:421.

Comey, C.T., and Budowle, B. (1991) "Validation Studics on the Analysis of the HLA DQo. Locus
Using the Polymerase Chain Reaction”. Journal of Forensic Sciences 36 (6):1633,



4.2,6

4.2.7

4.2.8

4.2.9

Sims, G., et al. (1992) "The Recovery, Amplification and DQu typing of DNA from Pardially
Cremated Human Bones”. (Abstract), Journal of Forensic Science Society 32 (2):263.

Matrix Studies (TWGDAM 4.1.5.7)

Rudin, N., et al. (1992) "A Systematic Study of the Effect of Various Environmental Abuses on
RFLP and FCR Analysis of Forensic Samples”. {(Abstract), Journal of Forensic Sciences Society 32
(3):274, and in Proceedings from The Third Internationat Symposium on Human Identification,
Promega Corp. 1992:421,

Comey, C.T., and Budowle, B. (1991) "Validation Studies on the Analysis of the HLA DQua Locus
Using the Polymerase Chain Reaction”, Journal of Forensic Sciences 36 (6):1633,

Hochmeister, M.N., et al. (1991) "PCR-Based Typing of DNA Extracted Qgﬁ Cigarettc Butfs",
International Joumal of Legal Medicine 104:229, \A

Jung, MLJ,, et al. (1991) "Extraction Strategy for Obtaining DN@?m Bloodstains for PCR
Amplification and Typing of the HLA DQuo Gene", Inlemauc@ji Journal of Legal Medicine
104:145,

Perkin Elmer (1992) “AmpliType User Guide”, Ve 8@’2
Keel, A,, Sims, G., and Buoncristiani, lﬁ\fg)%) %01 itve Study of DQo Typing by PCR
on Sexual Assault Evidence”. (Abst our Farehsic Science Society 32 (3):270.

Comey, C.T., and Budowle, w "VB&%MO Cgtes on the Analysis of the HLA DQu Locus

Using the Polymerase Cha'tac uoxé) ur orensic Sciences 36 (6):1633,

Non-probative Evidence (TWGDAM 4@%

Blake, E., et al. (199 @[ymc% géﬁction (PCR) Amplification and Human Leukocyte
tid ing on Biological Evidence Samples: Casework

Antigen (HLA- l go
Experience”, J 8@065 37 (3):700,
Non—humé\Su@’Q AM 4.1.5.9)

Gyll \' . and Erhle {1989) “Ancient Roots for Polymorphism at the HLLA DQuo Locus in
Pri s" Proceedmgs of the National Academy of Sciences 86:9986,

&‘Jomey, C.T., and Budowle, B, (1991) "Validation Studies on the Analysis of the HLA DQuo. Locus
Using the Polymerase Chain Reaction”, Journal of Forensic Sciences 36 (6):1633,

Blake, E., et al. (1992) "Polymerase Chain Reaction (PCR) Amplification and Human Leukocyte
Antigen (HLA-DQu) Oligonucleotide Typing on Biological Evidence Samples: Casework
Experience”. Journal of Forensic Sciences 37 (3):700.

Minimum Sample (TWGDAM 4,1,5,10)

Comey, C.T., and Budowle, B, (1991) “Validation Studics on the Analysis of the HL.A DQa Locus
Using the Polymerase Chain Reaction”, Journal of Forensic Sciences 36 (6):1633.

Saiki, R., et al. (1986} " Analysis of Enzymatically Amplified B-globin and HL.A-DQo. DNA with
allele-specific Oligenucleotide probes”. Nature 324:163,

10




4.3

4.3.1

4,3.2

i1

PCR PM + DQA1 VALIDATION (TWGDAM 4.1.1, 4.1.2, AND 4.1.4)

The following section lists validation studics applicable to the PCR-based analysis of loci included in
the Amplitype PM + DQA1 kit manufactured by Roche Molecular Systems. References are provided to
external studies conducled by other laboratories, as well as fo the validation experiments done internally
by the DNA Laboratory.

General Developmental Validation (TWGDAM 4.1.5)
Budowle, B., et al. (1995) "Validation and Population Studies of the Loci LDLR, GYPA, HBGG,
D758 and Ge (PM loci), and HLA-DQo using a Multiplex Amplification and Typing Procedure”,

Journal of Forensic Sciences, 40 (1):435,

Crouse, C.A., Nippes, D.C,, and Ritzline, E.L. (1996) “Confirmation of Pl\@fwmg Protocols for
Consistent and Reliable Results”, Journal of Forensic Sciences 41 (3): 49?(')

Roy, R. and Reynolds, R, (1995) "AmpliType PM and HLA DQa ing from Pap Smear, Semen
Simear, and Postcoital Slides”. Journal of Forensic Sciences 40 6.

Hochmeister, M.N,, et al. (1995) "A Method for the Punﬁ n and Recovery of Genomic DNA
from an HLA DQA1 Amplification Product and Its nt mplification and Typing with the
AmpliType PM PCR Amplification and Typing Klt" rnal orensic Sciences 40 (4):649.

Woo, K.M, and Budowle, B. (1995) "Korcan gianor@ata nth®- PCR-Based Loci LDLR,
GYPA, HBGG, D788, Ge, HLA-DQAL, qn 80" n orensic Sciences 40 (4):645,

Bing, D.H. and Word, C.J. (1995) “ 9 i
Amplification and Typing Klt lld :
Presented at the 1995 meetmg Acate

Testing with AmpliType PM PCR
tudies from Forensic Laboratories".
y of Forensic Sciences,

Fildes, N. and Reynolds, 11%99 &md Reproducibility of AmpliType PM Results
Between Seven Labor @s Fl{ na}& s", Journal of Forensic Sciences 40 (2}:279,

Bille, T.W., et a&@ﬂ@ ) "@a dies on the PM System and Population Database for
Indiana". Cn of. 2:117.

Popula\t'k;n Stuﬁé @bDAM 4.1.5.3)

PeQ@Elmer Amplitype PM + DQA1 Product Insert

Q%udowle B, et al. (1995) "Validation and Population Studies of the Loci LDLR, GYPA, HBGG,
D788 and Ge (PM loci}, and HLA-DQu using a MuHiplex Amplification and Typing Procedure”
Journat of Forensic Sciences 40 (1):45.

Woo, K.M. and Budowle, B. (1995) *"Korean Population Data on the PCR-Based Loci LDLR,
GYPA, HBGG, D788, Ge, HLA-DQAI1, and DIS80", Journal of Forensic Sciences 40 (4):645.

Hausmann, R., Hantschel, M., and Lotterle, ], (1995) "Frequencies of the 5 PCR-Based Genetic
Markers LDLR, GYPA, HBGG, D758, and GC in a North Bavarian Population”. International
Journat of Legal Medicine 107:227,

Hayes, I.M., Budowle, B., and Freund, M. (1995) "Arab Population Data on the PCR-Based Loci:
HLA-DQAI, LDLR, GYPA, HBGG, D758, Gce, and DIS80”, Journal of Forensic Sciences 40
(5):888,




4.3.3

4,3.4

4.3.5

4.3.6

Bille, T.W., ¢t al. (1995) "Validation Studies on the PM System and Population Database for
Indiana". Crime Laboratory Digest 22:117,

Huang, N.E. and Budowle, B., (1995) *Chinese Population Data on the PCR-Based Loci HLA
DQa, Low Density Lipoprotein Receptor, Glycophorin A, Hemoglobin yG, D758, and Group-
Specific Component”, Human Heredity 45:34,

Scholl, 5., et al. (1996) "Navajo, Pueblo, and Sioux Population Data on the Loci HLA-DQA,
LDLR, GYPA, HBGG, D758, Gc, and DIS80”, Journal of Forensic Sciences 41(2):47.

Rodriguez-Calvo, M.S., et al. (1996} "Population Data on the Loci LDLR, GYPA, HBGG, D788,
and GC in Three Southwest European Populations”, Journal of Forensic Sclences 41 (2):291.

Reproducibility (TWGDAM 4.1.5.4) \OQ
Idaho DNA Laboratory study on liguid and dried specimens from ‘@dividuals 3/7/97,
Bing, D.H, and Word, C.]. (1995) "PCR Based Forensic Testing with AmpliType PM PCR

Amplification and Typing Kit: The Results of Validation ies from Forensic Laboratories",
Presented at the 1995 meeting of the American Acade rensic Sciences.

Mixed Specimen Studies (TWGDAM 4. l<5<§> C)OQ
See above general validation citations, ,

Idaho DNA Laboratory study on mIQ @)od @97

Idaho DNA Laboratory study o%@&e beQan n specimens 98-T2.

Idaho DNA Laboratory st\& m%@ %Q semen specimens 97-T2,
Envnronmental G 1.5.6)

Budowle B \f\ IQ%&\E @1 and Population Studies of the Loci LDLR, GYPA, HBGG,
D788 and M an -DQo. Using a Multiplex Amplification and Typing Procedure,
Joumal orensic {1):45,

Bi % H. and Word, C.J. (1995) "PCR Based Forensic Testing with AmpliType PM PCR

@ ification and Typing Kit: The Results of Validation Studies from Forensic Laboratories,”

resented at the 1995 meeting of the American Academy of Forensic Sciences.

Bille, T.W,, et al. (1995) "Validation Studies on the PM Systemn and Population Database for
Indiana”. Crime Laboratory Digest 22;117.

Matrix Studies (TWGDAM 4.1.5.7)

Budowle B., et al, (1995) "Validation and Population Studies of the Loci LDLR, GYPA, HBGG,
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D788 AND Ge (PM loci), and HLA-DQu Using a Multiplex Amplification and Typing Procedure",

Journal of Forensic Sciences 40 (1):45,

Bing, D.H. and Word, C.J. (1995) "PCR Based Forensic Testing with AmpliType PM PCR
Amplification and Typing Kit; The Resuits of Validation Studies from Forensic Laboratories",
Presented at the 1995 meeting of the American Academy of Forensic Sciences.



4.3.7

4.3.8

4.3.9

4.3.10

Bille, T.W., et al, (1995) "Validation Studies on the PM System and Population Database for
Indiana". Crime Laboratory Digest 22:117.

Non-probative Evidence (TWGDAM 4.1.5.8)
Idaho DNA Laboratory non-probative sexuval assault cases 97-T3, 98-T3.

Fildes, N. and Reynolds, R, (1995) "Consistency and Reproducibility of AmpliType PM Results
Between Seven Laboratories; Field Trial Results". Journal of Forensic Sciences 40 (2):279,

Roy R, and Reynolds R, (1995) "AmpliType PM and HLA DQa Typing from Pap Smear, Semen
Smear, and Postcoital Slides". Journal of Forensic Sciences 40 (2):266.

Herrin, G., Fildes, N,, and Reynolds, R, (1994) "Evaluation of the Ampll& PM DNA Test
System on Forensic Case Samples”. Journal of Forensic Sciences 39: @\

Bing, D.H. and Word, C.J. (1995) "PCR Based Forensic Testm@% AmpliType PM PCR
Amplification and Typing Kit: The Results of Validation Stu rom Forensic Laboratories",
Presented at the 1995 meeting of the American Academy @orensw Sciences.

Nonhuman studies (TWGDAM 4.1.5.9) KQ Qﬂ

Budowle B., et al. (1995) "Validation and Po <§on S s oci LDLR, GYPA, HBGG,

D788 and Gc (PM loci), and HLA-DQo, Usi M ex % 1cat10n and Typing Procedure",

Journal of Forensic Sciences 40 (1):45. \\

Bing, D.H, and Word, C.J. (1995) % ﬁ& or{sf esting with AmpliType PM PCR
Amplification and Typing Kit: Y\ Studies from Forensic Laboratories".
Presented at the 1995 mee% he ric demy of Forensic Sciences.

Indiana”, Crime La ry 2

Minimum sQ}abple (’\ﬁ&@\ﬁ 10)

Idaho n& Labora\g s&ity study (5/7/97)

&%e B. et al. (1995) "Vaiidation and Population Studies of the Loci LDLR, GYPA, HBGG,

Bille, T.W. et al. (Iﬁgp'ahd St ?o'n the PM System and Population Database for
0 Eés

and Ge (PM loci), and HLA-DQo Using a Multiplex Amplification and Typing Procedure®.

urnal of Forensic Sciences 40 (1):45.
Bing, D.H. and Word, C.J. (1995) "PCR Based Forensic Testing with AmpliType PM PCR
Amplification and Typing Kit: The Results of Validation Studies from Forensic Laboratories®,
Presented at the 1995 meeting of the American Academy of Forensic Sciences.

Bille, T.W., et al, (1995) "Validation Studics on the PM System and Population Database for
Indiana". Crime Laboratory Digest 22:117,

On-site evaluation (TWGDAM 4.1.5.11)

See above Idaho DNA Laboratory experimers
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Meetings/papers (TWGDAM 4.1.5.12)
See above listed publications
Inheritance (TWGDAM 4.2.1.)
Roche Molecular Systems unpublished information
Gene mapping (TWGDAM 4.2.2)
Perkin Elmer (1992) “AmpliType User Guide”, Version 2,

Yamamoto, T., ¢t al. (1984) "The Human LDL receptor; A Cysteine-Rich in with Multiple

Alu Sequences in Its mRNA," Cell, 39:27. .\O

Sicbert, P.D. and Fukuda, M. (1987) "Molecular cloning of a human glycophorin B cDNA:
Nucleotide sequence and genomic relationship to giycophorin toc. Natl. Acad. Sci, USA,
84.6735.

Genes: Complete Nucleoude Sequences Suggest th Exchanged Between These
Duplicated Genes," Cell, 21:627,

Horn, G.T,, et al, (1990) © Charactenzauor@? 1a Analysis of DNA
Polymorphlsms Closely Linked to lhe ibr o«é& inical Chemistry, 36:1614,

Yang, F,, el al. (1985) "Humal:ﬁ pec m (Gc) is a member of the albumin family,"

Slightom, }.L., Blechl, A.E,, and Smithies, O. (1980@\ n Fetal Agamma and Ggamma Globin
A @

Proc. NalE Acad. Sci. USA, 82
Detection (TWGDAM zf:&) \\® Q/
Perkin Elmer (199%8%111)1 Us@ulde” Version 2.

Saiki et al, (l 8 '*A s v maticaliy Amplified B-globin and HLA-DQ DNA with allele-
specific Oh@ucl pr Nature 324:13,

Saik {}f (1989} “Gene Analy51s of amplified DNA with immobilized sequence-specific
ol&cleotlde probes," Proceedings of the National Academy of Science 86:6230.

Q&oche Molecular Systems unpublished information

Polymorphism (TWGDAM 4.2.4)
Perkin Elmer (1992) “AmpliType User Guide”, Version 2

Yamamoto, T., et al. (1984) "The Human LDL receptor: A Cysteine-Rich Protein with Multiple
Alu Sequences in Its mRNA" Cell, 39:27,

Siebert, P.D. and Fukuda, M. (1987) "Molecular cloning of a human glycophorin B cDNA.:
Nucleotide sequence and genomic relationship to glycophorin A," Proc. Natl, Acad. Sci. USA,
84:6735.
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Stightom, J.L., Blechl, A.E., and Smithies, O. (1980) "Human Fetal Agamma- and Ggamma-
Globin Genes: complete Nucleotide Sequences Suggest that DNA Can Be Exchanged between
These Duplicated Genes," Cell, 21:627.

Horn, G.T., et al, (1990} "Characterization and Rapid Diagnostic Analysis of DNA Polymorphisms
Closely Linked to the Cystic Fibrosis Locus," Clinical Chemistry, 36:1614.

Yang, F., et al. (1985) "Human group-specific component (Ge) is a member of the albumin family,"
Proc. Natl, Acad. Sci, USA, 82:799%4,

Amplification (TWGDAM 4.4.1)

Roche Molecular Systems unpublished information @g
O
Protection from contamination (TWGDAM 4 .4,12) 6\
See Section 5.5 %6
O\O

Perkin Elmer (1992) “AmpliType User Guide”, Version 2&,

Higuchi and Kwok (1992) "Avoiding false posmvebﬂ% PCQ"*alure 339:237.

Conditions, Cycles (TWGDAM 4.4. 1 4 1 &) %
Critical reagent concentrations and lherm ng et ow the recommendations
published in the Amplitype® PM + D tin 1 ences used in the PM+DQAL kit

are unpublished, but are on file at tl‘Q 10 2' ab

Differential Anlplaﬁcatw%g{v

Budowle B, et al, (1995) "%?idat 1on Studies of the Loci LDLR, GYPA, HBGG,

D788 and GC (PM | g a Multiplex Amplification and Typing Procedure,"

Journal of Forens6

Bing, D.H. aﬁd\ ord (I%QCR Based Forensic Testing with AmpliType PM PCR

Ampllﬁcau@and i ¢ Results of Validation Studies from Forensic Laboratories,”

Presen t the 199 of the American Academy of Forensic Sciences,

l% .W. et al. (1995) "Validation Studies on the PM System and Population Data Base for

.&@ na," Crime Laboratory Digest, 22:117.

Walsh et al., (1992) "Preferential PCR amplification of Alleles: Mechanisms and Solutions” in
PCR Methods and Applications, CSHL Press. PCR. 241,

Roche Molecular Systems unpublished information
Multiplex amplification (TWGDAM 4.4.1.6)

Fildes, N. and Reynolds, R. (1995) "Consistency and reproducibility of AmpliType PM Results
between Seven laboratories: Field Trial Results," Journal of Forensic Sciences, 40:279,
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4.3.23
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Characterization with hybridization (TWGDAM 4.4.2.2 [a] and [c])

Budowle B. et al. (1995) "Validation and Population Studies of the Loci LDLR, GYPA, HBGG,
D758 and GC (PM loci), and HLA-DQo Using a Multiplex Amplification and Typing Procedure,”
Journal of Forensic Sciences, 40:45,

Roche Molecular Systems unpublished information
“C” or “S” dot is present as a threshold control on every strip
Product Gel performed to assess amplification efficacy

Internal Validation (TWGDAM 4.5) @g
’\0

Idaho DNA Laboratory validation studies '}
%)
Known Samples (TWGDAM 4.,5.1) %
O
Concordance studies with Utah Department of Public Sn&@NA Laboratory
Proficiency tests performed by Idaho DNA Laborat@xgérs@
Positive control DNA samples extracted and @g wi h@h aé&n&

Contamination Control (TWGD ASQQS 4{0@ @Q/
Q<@ Q\B

Ongoing proficiency testing N
@ O

Proper use of controls and@&ds\@smi@in DNA Laboratory Quality Assurance Manuat

Proficiency Testi W@D«I QS/(QQ/
AV

See Section X]I\érb C)O O

QC PROC Iéhi MENT, REAGENTS, MATERIALS, AND
PHYSIC ACIL I@
The pur| f the procedurestn this section is to ensure that the parameters critical to the testing
procesgare routinely monitored in the manner necessary to maintain the success and reliability of the
1 rocedures.

1t is possible to verify "after the fact" that the equipment, maferials, and reagents used in an analysis
have not significantly affected the reliability of the results. For example, the QC allelic and extraction
controls described in Section VIT are designed to signal potential problems in the analysis. If acceplable
results are obtained for these controls, it is reasonable to assume that the results from other samples
analyzed with them are also reliable. If the controls indicate a problem with the analysis, it may be
possible to determine the source of the problem. Depending on the nature of the problem, re-analysis of
the samples may be required,

1t is highly desirable {o minimize the need for repeat analysis due to failure of equipment, materials or
reagents. To that end, QC procedures focus as much as possible on preventing problems before they
occur rather than on dealing with them afler they happen.
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QC MANUALS AND NOTEBOOKS

Protocols for preparing reagents, reagent logs, QC procedures for commercial products and kits,
equipment calibration data and logs, run sheets, worksheets, forms, and other logs are maintained in the
DNA QC DATA NOTEBOOK or the DNA REAGENT PREPARATION NOTEBOOK.

EQUIPMENT CALIBRATION CHECKS AND MAINTENANCE SCHEDULE {TWGDAM 5.1.3)

Refrigerators/freezers

The temperatures of the freezers and refrigerators used for reagent and evidence storage are
checked and recorded as part of the weekly maintenance routine, Those in which reagents are
stored have thermometers traceable to NIST. The refrigerators and freezers checked are;

¢ Refrigerator and chest freezer in the evidence vault @g
)
e Refrigerator and freezer in the serology DNA Laboratory \A\
%
o Refrigerator/ freezer in the DNA product room %
O\O

Water baths and heat blocks
The temperature of devices used to maintain critical p ters {for example, denaturation and
hybridization conditions) are checked at the ume o k@&alyst Maintenance will be
performed as needed.

Heat blocks

The heat block used for digestion l@med {(g) 6@% a NIST-traceable thermometer.

Shaking water bath (PCR r

The calibration of the PC K ath is verified at every use by a NIST-
traceable thermometer batb sis mented on the typing sheet in the Analyst's
notes, o O &

Thermal cycl N \&'

The thermal cy %s ch in ance with the manufacturer's specifications. The diagnostic

on and uniformity checks are performed monthly. The probe

file checks antl tehperathed cah
alibrated annually by the manufacturer. Maintenance will be

used to check the {%% at\@
perfon{@gs needed. O

K%Q%eter

Q At the time of use:
Clean electrode, check fluid level (fill if necessary), standardize with buffers,

Maintenance:
Weekly: check fluid level (fill if necessary), check storage

Monthly: standardize at pH 7.0 and record values obtained with pH 4.0 and pH 10.0 solutions.

Balances
Maintenance will be performed as needed.

Calibration:
Monthly: check for deviation using internal weights dialed on and off beam; check accuracy
using an external class I weight.
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Annually: balances will be checked by an outside contractor.

Water purification system
Maintenance will be performed as needed per the manufacturer’s instructions

Casework Pipettors

Calibration check
Pipettors should be checked at least annually,

Maintenance will be performed as needed.

MAINTENANCE LOGS

Temperature logs for refrigerators and freezers and calibration check record thermal cycler are
stored in the DNA QC DATA NOTEBOOK., Instrument operation manu{cki e kept close to the
equipment to which they apply, (TWGDAM 5.1.2)

MATERIALS AND REAGENT PREPARATION, LABELIN(‘\O
Logs of commercial supplies and kits (TWG

PCR kits and Quantiblot kifs are dated upon receip dat nufacturer's kit lot number and
the lot number’s and expiration dates of the ki¢® n&z)@ erd in DNA QC DATA

NOTEBOOCK.,
Formulation, inventory and lab GDAM 52.2,5.23)
The following records are kept in thQ PARATION NOTEBOOK:

s A list of all sofutions, thex;g% %X m of preparation,

+ Documentation of pre;%tlo h@o reagents, including lot numbers of chemicals used,
Each container w a@uth identity, the date the reagent was prepared, and the identity
of the preparer n be used to track that information).

GlasswarQnd Q@lics preparation (TWGDAM 5.2.6)
Glasswate-and plastic su@ will either be purchased sterile or be sterilized in-house by
aut ing,

@ lity control of materials and reagents
0 assess the quality of each lot of reagents and buffers, samples with known DNA profiles are
processed through the current casework protocol,

Routine QC of PCR reagents and kits involves the amplification and detection of at least three
extracted DNA samples of known type and one negative amplification control. Testing is performed
with supplies and reagenis from one kit out of each lot of kits received. Afier confirmation that the
known samples produce the expected types with the expected relative dot intensities, and the
negative amplification control produces no type, the kits and reagents are placed into use.

DEDICATED PCR FACILITIES (TWGDAM 5.3)
[See also Section 6.3 and 6.4 in the Manufacturer's User Guide and the preduct information sheet
regarding evidence handling and detailed DNA Laboratory set-up guidelines.]

Because of the sensitivity of PCR-based procedures, special precautions must be taken to avoid
contamination of samples with foreign human-DNA-containing material, Contamination is defined as
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the negligent introduction of foreign material to the sample by responsible personnel after they assume
control of the evidence. Precautions must be taken to avoid contamination either during collection and
transportation of the evidence or in the DNA Laboratory,

Evidence collection technicians must be trained in proper collection and preservation techniques. DNA
Laboratory personnegl may assist by offering education and training opportunities. However, DNA
Analysts cannot be responsible for any contamination introduced before the evidence is received into
custody of the DNA Laboratory.

Sources of contamination

Sample contamination with human genomic DNA from the environment or analyst
To minimize the potential of chance contamination, Analysts should w
handling evidence and performing analyses, Gloves should be chan
Sample tubes should be closed when not immediately in use. Dis
minimized. Careful pipetling technique, spinning of tubes pri
release of tube caps will contribute to this efforl.

of aerosols should be
opening and controlled

Reagents used for DNA extraction and PCR ampliﬁcattg\\c{vill be sterilized by either

autoclaving or filtration as directed in the DNA R t Preparation manual. Supplies such as
tubes, pipettes, tips and toothpicks shall be purché! ¢ or sterilized by autoclave as
appropriate for their composition. Q O &

Cross contamination between sampje(&m@mplz@uionmreparation (TWGDAM

53.1,53.2,53.3)

Precauzions should be taken dun. Q CR set-up to prevent transfer of
DNA from one sample to another>Ana Q a fresh pipette tip for each sample, open
tubes carefully, and keep s;&&é not in use. In particular two evidence

samples, or an evndenc;ing efergg sa ould not be open at the same time in the same

vicinity. Evidence an re p@ be processed separately cither in time or space.

O

DNA extractio \QPC ctio@-up will be performed in separate work areas. Typically
ie Analyst’s bench and in the chemical fume hoods. PCR

DNA extract are uc@w
set up is darr @ ical hood. A dedicated pipettor and rack is used for setting up
; \

PCR reé@ons ing PCR pre-mix. Barrier tips should be used for PCR
am tion setx(ip mptification is performed in a separate PCR room with its own
ted equipment supplies,

Qlontamination of a sample with amplified DNA from a previous PCR reaction
(TWGDAM 5.3.4)
PCR product carry-over is the most troublesome potential source of contamination, Carry-over
is defined as the introduction of amplified DNA into a sample that has not yet been amplified,
It is crucial to contain amplified PCR product to prevent it from encroaching on samples before
they are amplified. To this end, DNA extraction, PCR reaction set-up, and PCR amplification
are performed in a physically different rooms. All activities involving the handling of
amplified DNA are confined to the dedicated PCR room. This includes amplification, typing
(hybridization and color development), gel electrophoresis of amplified DNA waste disposal of
amplified DNA solutions, photography, and storage of amplified DNA.

Procedures to be followed in the PCR room (TWGDAM 5.1.4)

Dedicated and distinguishable lab coats will be worn in the PCR product room and in no other
area of the DNA Laboratory. Dedicated equipment (¢.g. scissors, pipettors, and timers) are
marked with red tape and are not normally to be taken from the room (except as described
below). (TWGDAM 5.2.5.) Gloves will be removed and disposed of before leaving the PCR
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room. Waste from the PCR room will be delivered immediately to the waste storage areas
without being stored in other DNA Laboratory rooms. Neither equipment, supplies or data are
to leave the PCR room uniess they have been thoroughly cleaned with ethanol or bleach or
subjecled to cross-linking by UV irradiation. (TWGDAM 5.3.5) Any PCR product remaining
after typing will be stored in the PCR room refrigerator or freezer.

PROCEDURES FOR EVIDENCE HANDLING AND SECURITY (TWGDAM 6)

CHAIN OF CUSTODY AND SECURITY

The policies that cover procedures to ensure that the chain of custody of the evidence is maintained and
that evidence is protected from loss, deterioration or deleterious change at the DNA laboratory are
contained in the BUREAU POLICY MANUAL. Laboratory security is addressed there as well,

STORAGE .Y
O

Sample containing, or potentially containing, biologicahevidence

In general, all biological evidence should be thoroughly dried a red frozen as soon as possible
upon receipt, Evidence which might be compromised by condensation upon thawing may be stored
at room temperature, Liquid samples should be refngera{e@n arrival and processed as soon as
possible thereafier,

Evidence from which all usable blolog{c{@n been removed
Evidence from which all usable blologlcai majgrial has re may be stored at room
temperature,

(</
EXAMINATION QO K(\ 0@

Responsibility and coor dn@m Q
Once assigned to a case, the Analyst w evidence he/she is taking and will coordinate
with the referring BFS Re@ @m% ency as needed.

Documentation ‘QO \&O .

Before altermg den 5 , the examiner will record its condition by written
description, d({o %r p aphy. The Analyst must remain alert to other categories of
evidence thaf v y serological/DNA testing and should request a consultation if

potcnua,&AProbatw ical evidence is found or suspected.
a@%hards against DNA Laboratory contamination
& neral, the examiner should examine only one item of evidence at a time, marking the evidence
ith a unique identifier and returning it to its container before opening another item. In particular,
1tems of evidence collected from suspects should be examined separately from victim samples;
reference samples shouid be handled separately from evidence samples. This practice will guard
against sample mix-up and cross transfer,

Exam tables and benches are to be covered with ¢lean paper before the examination begins, Clean
paper should be laid down under each item examined, This process will prevent cross {ransfer from
one item to another,

Examiners will confire examination of their evidence as much as possible to their own assigned
work areas or evidence exam room. Evidence should remain on the lab bench or exam table only
long enough to be examined and have appropriate samples removed for analysis, The evidence will
be closed and sealed as soon as analytical samples have been removed.
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Once the examination of a case is completed, the lab bench/exam table is to be wiped with
disinfectant solution (TWGDAM 5.3.5),

ANALYSIS

Sample retention guidelines (TWGDAM 7.1.3)

Where possible, the Analyst will ensure that sufficient sample is left for possible re-analysis. If the
ontire sample must be consumed in order to obtain an interpretable result, the examiner should
confer with the submittor to ensure that the legal implications of destruction of the sample have
been properly considered, This conversation should be documented in the case file,

Safeguards against DNA Laboratory contamination

Care should be taken to prevent inadvertent transfer between evidence sam in particutar those
that might contain disparate DNA concentrations, or between evndence.a ference samples, or
between victim and suspect reference samples, This may include p g the samples at a
different time or space and arranging the order of samples durin ﬁtmﬂ and analysis such that
the impact of any carryover would be minimized. (TWGDAM

DISPOSITION OF EVIDENCE

The examiner is responsible for re-packaging and res W\qd nce prior to return and for making
appropriate entries in the chain of custody records of tra tot idence custodian. The latter is
responsible for maintaining appropriate records of ip DQ record of return to the
submitting agency., 63)

The original item of evidence and original p, @gmg m@(mu‘ymg markings will be returned
in sealed condition to the appropriate ag get h% port upon completion of the case.

Evidence containers should indicate t rop onq? under which the returned evidence
should be stored, The evidence may, r via UPS or other appropriately secure

means which provides a return

The goal of the DNA L ory' nce policy is to ensure that its limited resources are

focused and uiilized% ectiv@ . In general, the DNA Laboratory will rely on the BFS
regional laboraloer eva th tial probative value of DNA analysis to their cases and 1o
coordinate the afiplicati % ing in the investigation of serial crimes.

Cas \t: ptance gu@lmes (TWGDAM 7.1.1)
g

DNA CASE ACCEPT AND @}omﬁ RITERTA
SS

\O he case must be referred 1o the DNA Laboeratory through a BFS Regional Laboratory, The
referring Laboratory will make the initial contact with the DNA Laboratory and participate in
assessing the priority to be given the case.

In general, input from the BFS DNA Laboratory, BFS Regional Laboratory, investigating
agency, and prosecuting agency will be sought in making the determination that the case is
suitable for DNA analysis,

In general, cases will be accepted for DNA analysis only if they concern violent crimes against
persons, or felony crimes of a sexuval nature. The DNA Laboratory will not accept case
evidence which has been previously analyzed by another DNA Laboratory except with express
approval of the Bureau Chief,

Other cases falling outside these guidelines may be accepted with the express approval of the
Bureau Chief,
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The Burcau Chief’s approval will be required to accept cases with a date of offense prior to
April 1, 1998,

Case priority
The priority given a particular case will be established by the DNA Laboratory based on:

a) The investigative or probative value (jointly assessed by the BFS Regional Laboratory, DNA
Laboratory, and investigator and/or prosecutor) that DNA is expecied to have in the case,

b) The likelihood (assessed by the DNA Laboratory) that the analysis could provide
interpretable and useful results within a reasonable time frame,

c) Court date or other legal deadline, and the order in which the case i@ived.

ANALYTICAL PROCEDURES (TWGDAM 7) é\o

ANALYTICAL PROTOCOLS @e

Protocols for each analytical or assessment method routinely us @casework are maintained in the
DNA PROCEDURES MANUAL. These protocols inciude samg reparation, sample extraction, and
specify the required standards and controls for DNA analy ata interpretation. Each protocol will
exhibit the date(s) on which the protocol was approved tS{ Maé,

ASSESSMENT OF QUALITY AND QUANTIT%

A microscopic examination of s@ect ﬂQg( ult samples should be
conducted, (TWGDAM 7.1.1)

A microscopic examination of sus se ssa ples provides an indication of both the
number and relative concentratj perm cells, Microscopic observations should

be included in the case notis.g\,

The quantity of l@n D@ g&ample should be estimated. (TWGDAM

7.3.4)

A siot blot usin &ate @@e should be performed routinely to determine the amount of
n

o

sample to amplil g circumstances, such as extremely limited sample, might
preclude a steDb Qb utions of human DNA are used as semi-quantitative standards on

slot blo@

lg%hahty of the DNA sample may be determined. (TWGDAM 7.3.1)
@ casion, it may be desirable to obtain an indication of the average size of the DNA fragmenis

a sample before analysis. In particular, this assessment may factor into the decision as to which
typing system should be chosen. A yield gel will assist in this determination, A size marker is run
on the yield gel to help assess the amount of degradation of the extracted samples and to control for
the electrophoresis. Dilutions of human DNA are used as semi-quantitative standards on yield gels,
Yield gel results may support interpretations which include sample degradation as an explanation
for missing dots,

STANDARDS AND CONTROLS

A variety of standards and controls are required to assess the quantity and quality of the sample and the
effectiveness, accutacy, and precision of the analytical procedures in a particular case. Evaluation of the
controls is essential for the proper interpretation of the test results, (See DNA PROCEDURES
MANUAL for additional details on controls required for each type of analysis.)
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Standards and Controls for General DNA Analysis

Substrate sample (TWGDAM 7.5.1.3)

Where appropriate, an unstained portion of the substrate adjacent to the questioned stain
should be sampled and analyzed. This may identify any possible contribution to positive results
by human materials present on the background substrate.

Extraction control (QC sample):

The purpose of this control is to ensure that the extraction procedure worked properly, An
extraction control is included with each extraction set. The control may be either a bloodstain
or other biological material from a previously characterized source which is extracted and
typed. Poor yield, degradation, an incorrect type, or other problems observed in the extraction
control are useful for diagnosing similar problems which may be obsen%n the evidence
samples and may dictate repeating the analysis, A\O

Reagent blank (TWGDAM 7.5.1.1):

The reagent blank is a tube containing no sample that is ca@tbrough the entire analytical
process and is exposed to all the reagents used for the extfaction, amplification and typing with
each batch of samples. The purpose of this sample is 1 lcct contamination that might occur
from the reagents, between the samples being pr rom previously amplified PCR
product. Generally, the reagent blank should bﬁa led 1? h the amplification and typing
process for each of the PCR systems in whx? evi igxped unless the blank has been
entirely consumed. At a minimum, the r t bla @y ed in at Ieast one PCR system.

Assessment of Quality and Qua@hy %
A product gel is run after amplificaid ot 1ot marker to verify that amplified DNA of

the expected product size(s) is present® A si ark dard is used to estimate the product size,
The absence of larger bands m'ggb ¢1nd’¢ degradation extending into that size range.

STANDARDS AND CONTRC% FO %LOT ANALYSIS (TWGDAM 7.5.1)

O .O
Positive ampli wn ol AM 7.5.1.2)
A DNA sar kn ty ded to verify that the amplification and typing processes
are work ct conditions that might lead to differential amplification, The
posm e@mhﬁg ﬁea should include an allele that is sensitive to amplification
cox ns in th r system,

@gatwe amplification control (TWGDAM 7,5.1.1)
he negative amplification control contains only the reagents used to prepare the PCR

QK amplification mixture, including sample buffer, for each batch of samples, The purpose of this

sample is to detect contamination which might occur during amplification set-up from the
reagents, between the samples being processed, or from previously amplified PCR product.
This tube may be left open during the preparation of the PCR cocktails as an added control to
monitor the environment of the set up area.

Threshold control
The "C" dot on DQAT typing strips and the “S” dot on the PM strips are threshold controls
designed to ensure that an adeguate amount of amplified product is present for reliable

genotyping.

Duplicate analysis

Monitoring of critical parameters, including negative controls and other indicators of potential
contamination, in the DNA Laboratory has not demonstrated a need for duplicate analysis of
all samples. Where duplicate analysis is deemed appropriate, samples are split as early as
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possible in the process. Replicate analysis (e.g. reference sample from victim vs, epithelial cell
fraction of vaginal swab; analysis of two separate spots within a coherent bloodstain pattern) is
considered to serve the same purpose as duplicate analysis, If the results between two positive
typings differ, the results for that sample are inconclusive. An additional analysis must be
conducted to assess the cause of the difference before any conclusion may be drawn,

INTERPRETATION GUIDELINES

The interpretation of results in casework is necessarily a matter of professional judgment and expertise.
Not every situation can or should be covered by a pre-set rule; nor is it expected that competent Analysts
will always be in full agreement in a particular case. However, it is important that the DNA Laboratory
develop and adhere to minimum criteria for the interpretation of analytical results, These critcria will be
based on validation studies, literature references, and casework experience and will be developed with
maximum input from Analysts. It is to be expected that interpretation guideling, 1 continue to evolve
as the collective experience of the DNA Laboratory grows with various ana procedures.
Interpretation of the results within the context of the case is the responsib{ih' f the primary Analyst.

The purpose of these guidelines is to establish a general framework @out!ine nominal standards to
ensure that: .\O

¢ The conclusions in casework reports are supported by alyt' 1 data, including that from
appropriate standards and controls,

e The interpretations are objective, consistent fi %nas{ A t adhere to defined guidelines,
and fall within established tolerance limits, (')

PCR Dot Blot Evaluation an{gger Qtl
The goal of the evaluation and int tatio |
DNA profile(s) of the donor(;@g questi 1 ples. The interpretation of the data is to be |
based on the education, traj % ienc qualxﬁed Analyst operating within the |
following guidelines. atng \\ |

O K J
Substrate sa XN Q{ |
The alleles %r@ iﬁ\w strate sample will assist in the interpretation the DNA
results @ f’ﬁt:d fr e gvidesttiary sample, especially where the results indicate a mixed

sam;& Q) 0 Q)

q%j}a'ction control sample) (TWGDAM 8.2.1.1)
e

extraction control must produce the correct type and lack evidence of gross contamination.
.&O here the QC sample produces the expected results and questioned samples are clearly
typable, faint signals other than the expected type seen in the QC sampie may not be serious
enough to affect the final interpretation. They should, however, be noted, If the intensity of
extraneous alleles is greater than trace or their presence in questioned samples interferes with
interpretation, the test is considered inconclusive and the analysis must be repeated for any
conclusions to be drawn,

Reagent blank (TWGDAM 8.2.1.1)

Where test samples are clearly typable, faint signals seen in the reagent blank, where the
threshold control dot is not visible, may not be serious enough to affect the final interpretation,
They should, however, be noted. I signals exceeding a visible control dot in intensity occur in
any negative control, the test is considered inconclusive and the analysis must be repeated for
any conclusions {o be drawn.
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Positive amplification control (TWGDAM 8.2.1.1)
The positive amplification control(s) must give the expected results, If the positive
amplification control fails to give the correct result, the analysis must be repeated.

Negative amplification control (TWGDAM 8.2.1.1)

No signal shounld be present in the negative amplification control. However, trace dots in a
negative amplification control will not necessarily negate a useful interpretation of the data in
that run. Where test samples are clearly typable, faint signals seen in the negative
amplification control, where the threshold control dot is not visible, may not be serious enough
to affect the final interpretation. They should, however, be noted. If signals exceeding a visible
control dot in infensity occur in any negative control, the test is considered inconclusive and
the analysis must be repeated for any conclusions to be drawn, S

Thresheld control (TWGDAM 8.2.2.1) . <
The results of a mixed sample are interpreted with the knowledg the threshold control
was designed for single source samples and does not preclude caningful interpretation of

dots less than “C” in this circumstance. If the control dot is@ Visible on the strip, the
amplification/hybridization may not have detected one onmore alleles present in the sample,
Generally, conclusions about complete profiles will no@ drawn from strips without a visible
control dot, @

Definition of a “dot” (TWGDAM 8.2.2, 1)
A dot is defined as a circular shaped bku onag thnbr@ ip, Its edge should be distinct
all around the circumference.

&
Trace Dots (TWGDAM 8.2, 2 Q @(\ Q@

Trace dots are defined as dot erations in lighting conditions, visual

medium (strip or photogra t might affect their detection, By their very
nature, the presence o e oE e d

tiu
1d not affect the major or minor types

determined for any pa lar erefore, a difference of opinion between Analysts

ele in the trace range will not be interpreted as a

regarding the pres or abseh

disagreement ap§\he

Dot mte:(S gul% s QE})AM 8.2.2.1)
ie )

Dot intefisi relationship to the threshold control dot (i.e. “C” or “S”) present

on ame sm reater intensity than the control dot will be recorded as “C+" or

«“ ‘k’ ots of lesser Mtensity than the control dot, wiil be recorded as “C-” or “S-". Dots
@ctmg significantly less than the control dot will be recorded as “trace”.

Q&’opulatwn frequency calculations (T'WGDAM 8.2.2.3)

For a given population(s) and/or hypothesis of relatedness, the statistical interpretation shatl, as
deemed applicable, be made following the recommendations 4.1, 4.2 or 4,3 of the National
Research Council report entitled "The Evaluation of Forensic DNA Evidence" (1996) and/or court
directed method. These calculations shall be derived from a documented population database
appropriate for the calculation.

Population database

Frequency estimates will be calculated for at least three major population groups, generally
Caucasian, African American and Hispanic, and for additional racial/ethnic groups known to
be relevant to the case for which data is available. For PCR dot blot markers DQA1 and LDLR,
GYPA, HBGG, D758, GC, frequencies wiil be calculated using expected values from data in
“Validation and population studies of the loci LDLR, GYPA, HBGG, D788, and GC (PM loci),
and HLA-DQo using a multiplex amplification and typing procedure”, Budowle, et al,, Journal
of Forensic Sciences, Vol. 40, No. 1, Jan 1995,
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Heterozygote frequencies

Heterozygote frequencies will be calculated using the standard formaula £, = 2pq. Frequency

calculations for homozygotes in PCR systems will be done using the NRC II formula: £, =
p™+p(1-p)q with q=0.01. If a small isolated population such as Native Americans is relevant to

a particular case, frequency calculations will use 0.03 for q.

Rare alfcles

A five event minimum allele frequency will be used for rare alleles. For each individual allele,
an observed allele count less than five is raised to five. This modified allele count is converted
to a frequency and used for all subsequent frequency calculations.

Significant figures
Frequency estimates will be reported using two significant figures, Tru on rather than
rounding will be used fo arrive at the two significant figures, .\0
Q)
CASE NOTES o

CASE NOTES AND DOCUMENTATION (TWGDAM 8.1)

The functions of note taking are to permit internal review of th@ork product, to allow re-evaluation of
the data by independent reviewers, to support the conclusiops\in the DNA Laboratory report, and to
provide a foundation for the introduction of the work pr &c){q mio@&

the item, noting method of
other unusual features, Evidentiary
efore sampling, The locations from

r t@ should be documented,

Evidence evaluation
Notes on the initial examination of evadenc 5§ d
sealing or packaging, the item's conditio csen stai
material should be diagrammed, des@@ gr
which stain and control samples ¢ toll

Written examination

Notes must be recorded at 1m e and must accurately reflect the work as
actually performed. Tl st 1c elalled to support the conclusions in the report and
to allow duphcatlo an 1me

sheet or chedklist, numbered, dated, and initialed by the Analyst. Handwritten
notes s be ma g@ rrections should be made by lining through so the original text is

For casework sQ yﬂc&ﬁmes Ex@l be recorded on DNA case note forms or the appropriate run

still vi nd initialin correction.

§§0graphy :

general, the results of either assessment or analytical procedures will be documented by direct
photography, or other appropriate technigue. Because the intensity of the dots on PCR. dot blot
strips fades over time, the strips should not be retained once photographed. If the photograph does
not capture what can be seen at the time, that fact should be documented. Conditions of the
assessment or analytical procedure will be recorded on the appropriate run sheet (copies of standard
DNA analysis run sheets are found in the DNA QC DATA NOTEBQQK) along with notes on the
analytical procedures,

Case record
The DNA Laboratory shall maintain, in a case record, all documentation generated by examiners
related to case analyses,

Fhotographs, run sheets, and other data generated during the analysis will be retained in the case
file,
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Double reading of analytical results

Double reading helps guard against clerical/typographical errors and also guards against bias in the
interpretation of borderline results, Second readers are 1o make an independent, objective
assessment of the data, without prior knowledge of the results obtained by the first reader. They
shall date and initial the record to document their findings,

Second reader qualifications

Double reading can be performed by the Technical Leader as a part of the technical review of
the case or by any qualified peer. A "gualified second reader" is one who has demonstrated,
through proficiency tests, that he/she is competent to read and interpret the type of data being
reviewed.

Time of second reading &

Double reading should be done at the time of the first reading if the ry data may be
ephemeral (e.g. PCR dot blots ), However, as necessary, this type ta may be double read
from a photograph if the photograph accurately captures what eehld be seen initially,
Occasionally extremely faint dots visible on the original str ay not be visible in the
photograph. This should be documented. .\O

Resolution of disagreement 6
The primary Analyst is also responsible for veri tha {stent results were obtained by

the second reader and for identifying and a‘Q 6 nees.

Double reading
Double reading is required in case\ng:(sgr PC§@6 he second reading confirms
identification of aiictic dots, rel ten@\ alle ots 1o control dots and to each other,

and indicated types.
\0 “

REPORTS

The function of the DNA Labo umcale the analytical results, conclusions, and
mtcrpretauon of the Analys nvey of what the examiner would say if asked for his/her
expert opinion in court, ns s clearly state appropriate qualification or limitations on
the evidence i m(erpre\ﬁ @)

REPORTS AC EN GUIDELINES SHALL INCLUDE:(TWGDAM 8.3)

Cas tifier (TW(@M 8.3.1)
T que number assigned to the case when it entered the DNA Laboratory.

Q%ummaw and Conclusion (TWGDAM 8.3.7)
This section will contain a concise summary of the principal findings of the examination including
a statement of conclusion. All statements made in the summary must be supported by data in the
results section of the report or other referenced reports . Any assumptions relevant to the
interpretation should be stated. Where statistics are critical to communicate the limitations of the
conclusion, they may be included in the summary,

Description of evidence examined

This section will list all evidence received by the DNA Laboratory from the case, whether examined
or not. A unique number, description, and reported source (if any) will be listed for each item, A
specific statement should be made indicating which (if any) of the items received were not
examined by the DNA Laboratory. Chain of custody documentation should be indicated (e.g., from
whom and how the items were received). In general, the numbers used by the submitting agency or
referring BFS Regional Laboratory will be used, so long as they provide unique identifiers.
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The examination conducted, including specific loci and a short description of
the methodology (TWGDAM 8.3 4, 8.3.5)

In the report, analytical methods will be described only in general terms (e.g., PCR typing at the
DQAI locus using the AmpliType™ kit). The loci examined will be specificd.

Results (TWGDAM 8.3.6)

In this section the results of any tests conducted will be reported. A specific statement should be
made about each item examined. If is preferable to summarize analytical data, e.g., DQAI types, in
a table for ready reference, Items will be referenced by both their unique item number and
descriplion, Atiributes of the sample which affect the interpretation (€g. degradation of DNA) will
be specified.

A quantitative interpretative statement (TWGDAM 8.3.8) (%)
The approach to calculating profile frequencies shounld be identified. Ass ions about kinship
should be explicated. A\

Q\

Additional information
When necessary, additional information on complex issues such as statistical calculations or
specific analytical procedures may be provided by w@\m appendix.

A qualitative interpretative statement @

The interpretation of DNA profile patterns will %ﬂ clr_gpa ygis“:inguishable patterns noted,
An accounting should be provided for all significant (g F@ ) alleles,

Date issued (TWGDAM 8.3.3) \Q @

The date of issue of the report will b Qﬁed

A signature and title, or at:on, of the person(s) accepting
responsibility for the (TWGDAM 8.3.2, 8.3.9)

The report will be signed byltie A e ed to testify about the interpretation of the resulls,
If part of the analysis ¢

the second Analyst le reporl, The technical reviewer will be identified in

the signature bl d w:

@erpr c by an individual other than the primary Analyst,
uﬁ
port.

Dispositio@s}l‘
The datq} d manner-of of each item returned to the submitting agency will be recorded in
the eyi log, The rec ended conditions for long term storage of the evidence, where

ap iate, will be marked on the outer packaging of the evidence item. Evidence retained by the
Laboratory (including extracted DNA and PCR product) will be documented in the Analyst’s
{es.,

TECHNICAL REVIEW PROCEDURES

TECHNICAL REVIEW (TWGDAM 8.4)

The DNA Laboratory shall conduct administrative and technical reviews of all case files and reports to
ensure conclusions and supporting data are reasonable and within the constraints of scientific
knowledge.

Technical Leaders are expected to verify the primary Analyst's reporting and interpretation of the data
as a part of the technical review process,

Resolution of disagreement between Analysts and reviewer(s) (TWGDAM 8.4)
Any significant differences between results oblained by each of the two readers must be resolved
prior to issuing a final interpretation and report. The two workers will discuss their findings and




determine if there is a basis for agreement. The fact of, and rationale for, any resulting change in
interpretation is to be documented in the notes. If, afier discussion and review of the data,
disagreement remains regarding a particular result, the result is to be reported as inconclusive.
(Inconclusive means that insufficient information exists to support any conclusion.)

29
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10,12 Technical review worksheet

EVALUATION

Sample evaluation
__ Description of sample(s)
___ Microscopic assessment of sample(s) as appropriate

ANALYSIS

Extraction protocol-sample assessment and QC
____Slot blot: photo, assessment, calculations
___ Yield gel photo, assessment, calculations (%]
___ Estimation of quantity/concentration of extracied DNA
____ Reagent blank(s) A\O
—__ Substrate control(s) Q

____Internal QC sample(s) %Q
O

Analytical protocol A\
__ Amplification worksheet Q(o
___Product gel photo, worksheet \Q
____ Hybridization/Typing worksheet QO

Data Interpretation
___'Threshold control (C or S dot) \\0
___Internal QC sample(s) @)
__ Amplification (+), () controls Q
___ Types called

QS O

___ Victim/e.cell agreement for diﬁeren@(tmc@p\ O
___ 2nd reader agreement Cb \\Q Q
O

DOCUMENTATION \(\ \$O Q’/&Q/
_ Sample ID continuity (b' (\ N/
____Lab notes clear, les%ez pleefo

__ All pages dated, n red, ed
___ 2nd reader worksheets dated/initi

___Chain of cust umentatio

____ Populatio uency printout

REPORQ}O

___ Summary and Conclusions

__ Conclusions (as conditioned by stated assumptions) are supporied by data
__Account of each item received

___ Al significant examinations in notes included in report
___Chart of DNA profile

___Frequency calculations

___ Evidence disposition if other than routine

__ Report signed by Analyst, initiaied by technical reviewer
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PROCEDURES FOR THE RELEASE OF CASE REPORT INFORMATION
Procedures for the release of case report information are found in the BUREAU POLICY MANUAL,

TRAINING AND PROFICIENCY TESTING

TRAINING OF NEW STAFF
The purpose of this training outline is to provide a consistent approach to training of new staff within
the DNA Laboratory. DNA Analysts are expected to undergo training sufficient to acquire and
demonstrate an understanding of the principles, usage, and limitations of the procedures and equipment
they will use to generate DNA results. Training will culminate in a proficiency test that will
demonstrate the Analyst’s readiness to perform independent casework, Because of their role as expert
witnesses, Analysts must also be familiar with relevant procedures and practicewnowed in the broader
scientific comniunity, O

\)

The specific content and length of the initial training period will na(ura@*be a function of the
individual Analyst's prior educational background and experience, a as of the complexity of the
assigned tasks. Projects assigned to Analysts in training may va @pending on the DNA Laboratory's
current operational and research needs. Training may proceed in-$tages.

Work done by Analysts in training will be documented an&ll iodically reviewed by the
designated trainer(s) and supervisor. The designatedds; r[(a,‘;@ ;{i;,or will evaluate the progress
of training by assessing the Analyst's knowledge, standing, an%& in conducting and describing
the procedures, and the Analyst's analytical and Q;fpre i om@ ¢ as demonstrated through
practice analysis, proficiency testing, and re riti ICj

DNA TRAINING OUTLINE Q \Q) C)O
N x<Q \Q ®)
Safety training g@\@ b

The DNA Analyst will rec safe%@]in'@/in hemical, biological, and emergency procedures
before performing in({@ieﬂi{ tk

PCR-DNA analySis o N
The DNA AnﬂJ{s will ve %@l owing training in PCR-based techniques before being

assigned caséwo k.o Q)

X‘h I training O
DNA Analyst will be sent, at Bureau expense, for introductory course (s) in forensic PCR
\O alysis at the FBI Academy, CCI, NFSTC and/or Perkin-Elmer.

Internal training
The DNA Analyst will receive in-lab training in PCR procedures and the specific forensic
testing systems in use in the DNA Laboratory under the supervision of a qualified Analyst.

Practice
The DNA Analyst will practice the relevant PCR-DNA techniques under minimum supervision
using known samples to demonstrate analytical accuracy.

Independent analysis -

The DNA Analyst will analyze non-compromised, non-sperm-containing samples to evaluate
the Analyst’s ability to obtain reliable, reproducible, and contamination-free results
consisiently.
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Practice analyses for casework
Forensic biology, presumptive testing
Any DNA Analyst entering the program without previous serology experience will receive an
introduction to serology evidence handling and presumptive tests, The training, conducted
under the supervision of a qualified Analyst, will include presumptive screening tests for blood,
semen, and saliva and evaluation of case evidence, specifically microscopic evaluation of
stains, in particular identification of sperm. The Analyst will receive training in the
interpretation and documentation of these procedures, and their utility in evaluating evidence
for DNA testing.
Sexual assault samples-training
The DNA Analyst will receive training from a qualified Analyst in the rential lysis
procedures used to separate sperm from other components in sexual\ 1t sample.
Sexual assault samples-practice X
The DNA Analyst will practice differential lysis technique@r minimum supervision using
known samples to demonstrate analytical accuracy. ‘\O

, &

Non-prebative cases
The DNA Analyst will perform evaluation, anal @,doc tation and interpretation on
samples from previously adjudicated cases, 5 S ,giikils that no longer retain
probative value. The analysis will be follo hy a foria 1@ al case review.

Other desirable training

The DNA Analyst should parlicipaﬂ(?@e fol es in an ongoing or periodic basis
Mectings
The DNA Analyst sho 13 ttﬁ ngs, in particular those where information
about forensic science @ I& is'presented.
Internal reseay op
When poss ' DI@ ould participate in method development and validation
studies.
Continuing ed}; &omnsnc science

A Analyst shalV obtain continuing education and training in all areas of forensic
ience, and in particular those with a bearing on DNA analysis (e.g. general forensic science,
\O rology, crime scenes, and courtroom testimony).
Continuing education in related academic disciplines
The DNA Analyst shall obtain continuing education in molecular biology, population genetics
and related academic arcas.
PROFICIENCY TESTING

The purpose of proficiency testing is to monitor the performance both of individual Analysts and the
DNA Laboratory as 4 whole. Proficiency tests provide a mechanism for critical self review and a means
by which others, such as the ASCLD/LAB and DNA Laboratory clients, may evaluate the DNA
Laboratory's performance on a continual basis. In general, the proficiency testing program of the DNA
Laboratory will follow guidelines set forth by the TWGDAM, and ASCLD/LAB.

Because proficiency tests are intended to monitor work as normally performed in the DNA Laboratory,
they are to be conducted using the procedures currently approved for casework samples, Work is to be
done independently by the Analyst, supporied by notes, photographs, and other documentation, and
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summarized in a written report as required by the Proficiency test provider, Where allowed, the report
format for casework is desirable. Prior to reporting the proficiency test resulis, the work is to receive the
same level of technical review required for casework, (TWGDAM 9.3.1)

12.3.1 Internal proficiency tests
Internal proficiency tests may be prepared from in-house known samples or may use extra samples
from previously completed external tests that are re-issued to other Analysts as unknowns, Internal
proficiency tests may be completed by Analysts in training before they attempt external proficiency
tests to qualify for casework. The "correct results” are to be unknown to both the Analyst and
technical reviewer until after the tests are completed and the results are reported,

12.3.2 External proficiency tests
External proficiency tests are obtained from, and reported back to, an indepefident outside agency.
External proficiency samples should reflect the types of analyses the Ana ill be expected to
perform, for instance simulated sexual assault samples or other mlxtt@\m addition to single

source blood samples, %Q
12,3.21 Casework qualification (TWGDAM 2.2.1.3) q)
The DNA Analyst will successfully complete an appr, e proficiency test prior to being
assigned to work independently or serving as a sec cader. The tests should reflect the type
of sample typically encountered by the DNA cas k A@;t for instance samples requiring
s

differential extraction and interpretation of@{ re C)

12.3.2.2 Assignment, frequency and documen i
The DNA Laboratory subscribes fo al tegg* D-approved Proficiency Test
Providers, (TWGDAM 9.1.3 an ctiv

erforming DNA case analyses, the
DNA Analyst will complete t tern § per yedr (TWGDAM 9.1.2). Analysts will
complete and return results k@n % phi

cadlines,
The Laboratory Mana@s res@ 1pt of proficiency tests from the provider
(TWGDAM 9.1.4) @1g1 ncy test samples, and for maintaining documentation
of test results, i ster proﬁcxency tests conducted in the DNA Laboratory.
The Labora 0) ana W ether test results are reported within applicable deadlines,

The Techfi S re ible for reviewing each proficiency test for technical accuracy

and con‘@ en ms noted in a proficiency test will be reported to the Laboratory
qﬁ' The L @danager in consultation with the Technical Leader, will administer

¢ action shonid/a problem be noted on a proficiency test.

@) ﬁle is created for each proficiency test (TWGDAM 9.4); these are filed in chronological

QK order by source and retained in the PROFICIENCY TEST FILE according to Bureau policy.
The PROFICIENCY TEST FILE contains all analytical data (notes, photos, run sheets, etc.)
generated in the analysis, a report of the Analyst's conclusions, and signature and comments of
the technical reviewer. In any situation where the results of the test are not satisfactory,
significant discrepancics and appropriate corrective action are documented in this file, For
external tests, the file also contains the summary report of the test provider for that particular
test. (TWGDAM 9.6)

12.3.2.3 Verification of Performance, Corrective Action (TWGDAM 9.5)
The DNA Technical Leader will report in a timely fashion to the Laboratory Manager any
substantive discrepancy in a proficiency test, along with recommendations for corrective
action, In general, the Analyst will be expected to generate a written response for the file
addressing the problem. Upon the DNA Technical Leader’s approval of the recommended
corrective action, the Laboratory Manager is responsible for ensuring that the corrective action
is carried out and documented,
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Discrepancies found to be a result of administrative error (e.g. clerical error, sample confusion,
or insufficient documentation) may be handled by counseling, remedial training and other
supervisory techniques,

Substantive discrepancies found to be the result of a systematic error (equipment, materials,
storage) may require a review of related casework since the Laboratory's last successfully
completed proficiency test. Once the cause of the problem has been identified, all Analysts
should be made aware of any corrective action taken to minimize the recurrence of the
discrepancy.

Any substantive discrepancy (e.g. incompetent labwork, incorrect "match", improper
interpretation of mixed sample) determined to be the result of an analytical/interpretive
problem will prohibit the individual(s) involved from further examinatj
untii the cause of the problem is identified and corrected, Dependin
problem, an audit of prior cases may be required. Before resumi
responsible for the discrepancy must satisfactorily complete a
samples.

ework, the individual(s)
itional set of proficiency

PREPARATION FOR COURT TESTIMONY

Effective testimony is an essential component of profession pet nce in forensic science. Training
will include attending court sessions to observe the test of Q\)& and participation in moot court
sessions. An Analyst's preparation for testimony w11 court testimony by his/her
performance in moot court situations, Subsequent s ini ua on, testimony will be
monitored periodically in person or by transcri leew Ve su t or qualified peer, The DNA
Analyst must demonstrate:

¢  Familiarity with the literature, cou@gnscr@sg)nd \>demsnons related to forensic DNA testing

» Experience and training m% nd sm@

s  Understanding of the s \6@%0 @ple&&éﬂymg the procedures used in the DNA Laboratory

» Knowledge of D@&bor@ i{ydssurance policies and procedures

o Ability to exﬂé&h @A %%ls procedures to a lay audience

. Ab1li%®v1se and assi torneys in presentation of DNA evidence

. @smnal appearance and demeanor

AUDITS

INTERNAL AUDIT
The Laboratory Manager will conduct and record the results of an annual audit to verify that the DNA
Laboratory continues to meet ASCLD/LAB and TWGDAM standards.

EXTERNAL AUDIT (TWGDAM 10. D
At least every 2 years an audit should be conducted by individuals separate from the DNA Laboratory.
Ideally, at least one auditor should be from an outside agency.

AUDIT RECORDS (TWGDAM 10.2)

Records of each inspection, including the date, name of inspector, findings and problems, action taken
to resolve existing problems, and the next scheduied inspection, will be maintained by