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DNA
Forensic DNA Section

QUALITY ASSURANCE MANUAL

*
zing PCR
or exclude
iminal act.

SECTION 1: SECTION OVERVIEW e

It is the mission of the Forensic DNA section to analyze biological evid
technology in order to determine its source. This evidence is used \
individuals from having deposited the evidence in the commissio

Goals: It is the goal of the Arkansas State Crime Laborat(\ ection to:

A. Provide the users of laboratory services a Qforensic analysis including
biological fluid identification and D ing of selected biological

materials associated with official investigati@ns.

B. Ensure the quality, integrity and &glcy of the DNA typing data and its
presentation  through  the ntation of a detailed Quality

Assurance/Quality Control

C. Provide the criminal justiCe, system with a functional DNA database
(CODIS) to help law ement agencies solve criminal cases.

Objectives: It is the objecti e}the Quality Assurance (QA) program to:

A. Monitor outine basis the analytical testing procedure for DNA typing
by me ality Control (QC) standards, proficiency test and audits.

B. Ver@hat the entire DNA typing procedure is operating within the

stablished performance criteria, as stated in the Analytical section of the

¢ ality Manual and that the quality and validity of the analytical data are
\maintained.

&Q Ensure that problems are noted and that corrective action is taken and

documented.

D. Ensure the owverall quality as outlined in the DNA Advisory Board
Guidelines.

1.1: Organization and Management
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1.1.1:

Relationship of QA Program, DNA Analysis,
Management:

Lab Operations and

This QA Manual has been approved by the DNA Casework Supervisor,
CODIS Administration, DNA Technical Leader, lab wide Quality Assurance
Manager, Scientific Operations Director and Executive Director. and is
accepted as routine operating policy of the Forensic DNA Section within the
Arkansas State Crime Laboratory. The QA standards prepared by the FBI
provided the model for the Arkansas State Crime Laboratory DNA QA
program.  Any supplements and revisions to the FBI guidelines will be
reviewed for possible incorporation into the QA program. To discugs possible

revisions, meetings between the Casework Supervisor and the DN

will be held as needed. Any changes to this QA manual must b

the same individuals as stated above, with affected ma

Previous versions of revised documents are mair’N1
All DNA Analysts mus

updated.

Historical Archive Manual.

changes and must be given any necessary training.

1.1.2:

Relationship of Individuals and Job Resp
Forensic DNA Section’s Organizational

\0
®Q

Hays Young, Ph.D
Technical Leader

o

uper\/lsor

*

\

e§ and files
a separate
otified of the

Miranda Morris

Qé

o

CODIS Administrator

Casework DNA Analysts:
Mary Simonson (Quality Manager)
Kelli Dixon (Safety Officer)
Joe Hof
Tori Melvin
Callie Wells
Morgan Nixon
Sarah Stoeckel
Chris Glaze
Jennifer Campbell
Maddison Harrell
Lois Atkinson
Jacquelyn Bailey
Adam Corken (Training)

SECTION 2: PERSONNEL QUALIFICATIONS AND JOB DESCRIPTIONS

The following establishes the job function, responsibility and qualifications for each

position.
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developing, implementing, recording and updating the QA program. Job descriptions
for personnel are established and located in each employee history binder. Each
subordinate is accountable to one supervisor per function.

2.1: Personnel
2.1.1: DNA Technical Leader

2.1.1.1: Responsibility

The technical leader is ultimately responsible for technical operations and the
QA program and thus the management of the DNA analysis prografyincluding
technical troubleshooting, validation and systems management. T
leader also has the authority to initiate, suspend, and resume the
operations for the laboratory or an individual. In the ew technical
leader position is vacated then the contingency plan is deta%

2.1.1.2: Job Function K

a. Monitoring of development, validation, an@%entation of the QA

program, new methods and new technologi

b. Review the academic transcripts andgftra records for newly qualified
analysts and approve their qualificati prior to independent casework
analysis and document such review:

c. Establishing professional Iiaisor@h colleagues engaged in DNA testing

and research. Q

d. Approve the techni::al %ecf'rﬁc tions for outsourcing agreements.

e. Review internal an\ rmal DNA audit documents and, if applicable,
approve corrective action(s), and document such review.

f.  Monitoring
Section I

ining\ and proficiency testing programs for DNA Casework

an annual basis, the procedures of the laboratory and the quality
hen approve and document such review.

alyzing samples, providing expert testimony, and performing other
tine duties of a Casework Analyst.

.h\
&Q Review and approve training, quality assurance, and proficiency testing
J-

programs in the laboratory.

Review request by contract employees for employment by multiple NDIS
participating and/or vendor laboratories and, if no potential conflict of
interests exist, may approve such request.

k. Technical leaders must review validation and methodologies currently used
by the laboratory and educational qualifications and training records of
currently qualified analysts.
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l. Ensure compliance with ASCLD/LAB International requirements.

2.1.1.3: Qualifications
a. Education

The technical leader shall meet the following qualifications:
e Minimum educational requirements: The technical leader of alaboratory shall
have, at a minimum, a Master's degree in a biology-, chemistabrensic
science- related area and successfully completed 12 seme@ uivalent

credit hours from a combination of undergraduate anéhgrad@afe course work

covering the following subject areas: biochemistry, && , molecular biology,
and statistics or population genetics.

e The 12 semester or equivalent credit hours shalli at least one graduate
level course registering three (3) or more seﬁi&or equivalent credit hours.

e The specific subject areas listed above sQ&ll“eorStitute an integral component of

any course work used to demonstrate geegipliance with this Standard.
e Individuals who have completed ork with titles other than those listed

above shall demonstrate compliari€e with this Standard through a combination
of pertinent materials such aspa tranSCript, syllabus, letter from the instructor or
other document that supp course content.

e If the degree require listed above were waived by the American
Society of Crime L@ory Directors (ASCLD) in accordance with
criteria approved by the Director of the Federal Bureau of Investigation
(FBI), suchea c@ented waiver is permanent and portable.

b. Training

The technica er shall have three years of forensic DNA laboratory
i [@ined) at a laboratory where DNA testing was conducted for

identifi rd evaluation of biological evidence in criminal matters.. As of

the date of this revision, any newly appointed technical leader shall
ha inimum of three years of human DNA (current or previous) experience
S ualified analyst on forensic samples. The technical leader shall have

a
¢ %Viously completed the FBI sponsored auditor training or successfully
mplete the FBI sponsored auditor training within one year of appointment.

&Q Continuing Education

The technical leader must stay abreast of developments within the field of
DNA typing by reading current scientific or DNA applicable literature,
attending seminars, courses or professional meetings. Management
provides the opportunity to comply with this requirement through travel
budget, membership dues and education expense reimbursement.

d. Other
Must additionally meet the requirements specified for a DNA Analyst.
Document ID: DNA-DOC-01 Revision Date: 08/03/2015
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2.1.2: Casework Supervisor

2.1.2.1: Responsibility

The Casework Supervisor is responsible for the daily operation, including the
supervision and management of personnel and casework flow through the
Forensic DNA Section. The Casework Supervisor is also responsible for the
technical operations and provisions of the resources needed to ensure the
required quality of the laboratory operations. The Casework Supervisor has the
responsibility and authority to receive and take action on Casework employee
concerns. If the Casework Supervisor is going to be absent for than 2
days, a labwide email notification will be sent appointing anothe Work
analyst for any managerial issues and/or emergencies.

2.1.2.2: Job Function \\

a. Overseeing day-to-day operation of the Forensi A Section, ie.,
scheduling workload, supervising analysts, monit nd reviewing results

and case reports. These duties may be distrib@ ng the DNA Analysts

to facilitate case flow
b. Establishing professional liaisons with Qs engaged in DNA testing
and research.

c. Conducting informational semina he principal users of the laboratory,
1.e. judges, prosecutors, police_a trators and investigators.

d. Monitoring training progran®fo*DNA unit personnel
e. Enforcing safety pr@c

f.  Analyzing casew: rkNﬁviding expert testimony, and performing other
routine duties Qf a\DNA Analyst.

g. Ensure coe ith ASCLD/LAB International requirements.

2.1.2.3: Quaﬁe&tions

CatIOI'l

Q The Casework Supervisor shall have at a minimum, a BS/BA degree in a

biological, chemical, or forensic science, with undergraduate or graduate
coursework in genetics, chemistry, statistics, biochemistry, and molecular
biology (molecular genetics or recombinant DNA technology).

b. Training

The Casework Supervisor shall complete the DNA training program with
individuals, agencies, or other laboratories that have an established training
program and considerable experience in DNA methods and casework.

c. Experience
Document ID: DNA-DOC-01 Revision Date: 08/03/2015
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The Casework Supervisor of the laboratory is recommended to have a
minimum of three (3) years of experience as a forensic DNA analyst. The
Casework Supervisor is recommended to have successfully completed the
FBI sponsored auditor training within one year of appointment.

d. Continuing Education

The Casework Supervisor must stay abreast of developments within the
field of DNA typing by reading current scientific or DNA applicable
literature,  attending  seminars, courses or  professional  meetings.
Management provides the opportunity to comply with this requirement
through travel budget, membership dues and education, expense
reimbursement. b

e. Other
Must additionally meet the requirements specified for a@&
2.1.3: CODIS Administrator 5\&

2.1.3.1: Responsibility

The CODIS administrator is responsible Q administration of the
laboratory’s local CODIS network. Q DIS Administrator is also
responsible for the technical operations a visions of the resources needed
to ensure the required quality of laboratory operatlons The CODIS
Administrator has the resp0n3|b|I horlty to receive and take action on
CODIS employee concerns. In t that the CODIS Administrator position
is unoccupied the laboratory shﬁ( upload any DNA profiles to NDIS.

2.1.3.2: Job Function ‘

a. Scheduling and tatlon of the CODIS computer training of casework
analysts.

b. Assuranc h security of data stored in CODIS is in accordance with
state a geleral laws and NDIS operational procedures.

C. As@e that the quality of data stored in CODIS is in accordance with
d/or federal laws and NDIS operational procedures.

tate
%surance that matches are dispositioned in accordance with NDIS

Q operational procedures.
& e. The CODIS administrator has authority to terminate an analyst’s or

laboratory’s participation in CODIS until the reliability and security of the
computer data can be assured in the event of an issue with the data
identified.

f.  Ensure compliance with ASCLD/LAB International requirements.
g. Maintain alist of all employees with access to the CODIS database.
h. Notify the NDIS Custodian, within five business days, of the following:
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1. If a CODIS User, CODIS IT User or CODIS WAN User in its
laboratory has been arrested for, or convicted or, a criminal offense

2. If the laboratory loses its criminal justice agency status;

3. If the Ilaboratory loses its accreditations, has its accreditation
suspended or has its accreditation revoked;

4. if the laboratory losses the capability to perform DNA analysis at its
facility;

5. If the laboratory has fewer than two full-time employees who are
qualified DNA analyst;

6. If the laboratory has a vacancy in the laboratory’s Techrieﬁder
position when there is no one in the laboratory who aesQ uality

Assurance Standards’ qualifications and is avai t@¢serve in that
positions; or

7. If the laboratory is not in compliance with ernal QAS audit
requirement

2.1.3.3: Qualifications OQ

a. Education
The CODIS administrator shall e zg’minimum, a BS/BA degree in a

biological, chemical, or forensi ience, with undergraduate or graduate
coursework in genetics, chen@” statistics, biochemistry, and molecular
biology (molecular genetic binant DNA technology).

b. Training

The CODIS adm?r@ shall complete the DNA training program with
individuals, agengies, other laboratories that have an established training
program and @w%erable experience in DNA methods and casework.

c. ExperienceQm
Th a@ministrator of the laboratory shall be or have been a qualified

e
Dhﬁ?wa t with documented training in mixture analysis. The CODIS
dmifistrator shall participate in CODIS software training within six (6)
. %nths of assuming CODIS administrator duties. The CODIS administrator
all have successfully completed the FBI sponsored auditor training within

one year of appointment.
d. Continuing Education

The CODIS administrator must stay abreast of developments within the
field of DNA typing by reading current scientific or DNA applicable
literature,  attending  seminars, courses or professional meetings.
Management provides the opportunity to comply with this requirement
through travel budget, membership dues and education expense
reimbursement.

Document ID: DNA-DOC-01 Revision Date: 08/03/2015
Approved By: Morris, Miranda, Myhand, Melissa, Young, Hays, Channell, Kermit, Moran, Cindy, Black,
Ryan

Page 11 of 111



e. Other
Must additionally meet the requirements specified for a DNA Analyst.

2.1.4: Forensic DNA Analyst
2.1.4.1: Responsibility

The forensic DNA analyst is responsible for performing DNA analysis and
specifically delegated QA responsibilities from the Casework Supervisor.

2.1.4.2: Job Function

a. Implementing the QA program. 60

Handling reagents.

Establishing liaisons with colleagues in the field. \\

b
C
d. Analyzing, interpreting and reporting casework.

e. Providing expert testimony. \K
f. Interacting with investigative personnel.

g. Executing all duties of QA Manager, if s @mted.

h. Assisting in training new employegs. C)

i. All other duties as assigned. 6&

2.1.4.3: Qualifications Q

a. Education

.
The DNA analyst sm%ave at a minimum, a BS/BA degree in a biological,
fglresI~

chemical, or ic science, with undergraduate or graduate coursework in
genetics, S biochemistry, and molecular biology (molecular genetics
or reco DNA technology). With a minimum of nine (9) cumulative
semest r equivalent that cover the required subject areas.

b. Tralin

. %e DNA analysts shall complete the DNA training program with
ipdividuals, agencies, or other laboratories that have an established training
& program and considerable experience in DNA methods and casework.
C

Experience

The DNA analyst shall have a minimum of six (6) months of experience of
forensic human DNA lab experience. This training entails the analysis of a
range of samples routinely encountered in forensic casework prior to
independent work using DNA technology. Additionally the analyst shall
successfully complete a competency test and proficiency test before
beginning independent DNA analysis. A complete list of training

Document ID: DNA-DOC-01 Revision Date: 08/03/2015
Approved By: Morris, Miranda, Myhand, Melissa, Young, Hays, Channell, Kermit, Moran, Cindy, Black,
Ryan

Page 12 of 111



requirements can be located in the DNA Section Training Manual
Continuing Education

The DNA analyst must stay abreast of developments within the field of
DNA typing by reading current scientific or DNA applicable literature,
attending seminars, courses or professional meetings. Management
provides the opportunity to comply with this requirement through travel
budget, membership dues and education expense reimbursement.

2.1.6: DNA Quality Manager
.
2.1.6.1: Responsibility
The DNA quality manager is responsible for imple 'r@e quality
assurance program for the Forensic DNA section.

2.1.6.2: Job Function
a. Ensure proper maintenance is being perforb&eording to the quality

assurance manual.
b. Ensure that the quality manual procedur, ing followed.

c. Maintain all logs documenting the,qual eck of new chemicals.

2.1.7: DNA Safety Officer O

2.1.7.1: Responsibility Q

The DNA safety officer ponsible for all aspects of the safety program for
the Forensic DNA secti(\
2.1.7.2: Job Functig
a. Test sab ment and complete required documentation.
b. Maijptai
bin(Q)
13 c?ponsible for the disposal of any chemical/biological waste.

omplete safety survey on a semi-annual basis.

& e. Insures incident reports are completed and returned when an accident
occurs.

emical inventory within the section as well as maintain MSDS

f Maintain first aid Kit.

g. Provide safety orientation for new employees and manage the overall safety
of the section.

2.2: Training
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Training will be guided by the DNA Training Manual.

The required six-month training program for forensic laboratory personnel will depend upon
previous training and experience. The training period may consist of continuous training or
it may consist of a period of training plus time spent in supervised casework. The DNA
technical leader will assess and document any adjustments to the established training
program. At the completion of the training program each employee shall successfully
complete a competency test which includes: an external proficiency test, a qualifying test and
a moot court before performing independent casework. See the Training Manual for the
complete training program. (The DNA Technical Leader must approve any deviations).

As new technology or methodology is added to the DNA Section ea alyst may be
required to become qualified in the procedure. For an analyst to beco ed they must
complete a qualifying exam. A proficiency test in the technology

U completed within
six (6) months of the qualifying exam. \

2.2.1: Scientific or DNA Applicable Literature @
All Casework employees have access to scientific &H applicable literature. Each
i

member of the Section will read articles of sci terest periodically. An excel

sheet, that is located on the S drive will be fi to document the article read. The
analyst can disperse the article to the resC) Section either by email or via hand
carry.

2.3: Actions and Approval O\

2.3.1: DNA Technical Leader Q

a. Can initiate, suspe %d resume DNA analytical operations for the
laboratory or an ind& .

b. Must approve quality manager’s action.

2.3.2: DNAQL@ anager
a. Ca@ any chemical, reagent, supply or material which fails to meet the
pecffieations set forth in the Quality Manual. The rejection of any such

. i®mn must be documented in the Reagent Preparation Manual.
NCan terminate DNA testing if a technical problem is identified and is not

& resolved by the Technical Leader. The CODIS Administrator and the rest of

the DNA Section must be notified and the specific problem(s) must be
documented in the QA manual where the Casework Supervisor, CODIS
Administrator and/or Technical Leader will initial to signify approval.

2.3.3: Casework Supervisor
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a. Can reject materials or suspend testing in the same manner as the DNA
Quality Manager, following the same unit notification and problem
documentation specifications.

b. Must approve the DNA Quality Manager’s actions.

2.3.4: DNA Analysts (Other than DNA Quality Manager)

a. May recommend rejection of chemicals, reagents, supplies or materials
that are found to be inadequate.

b. May recommend termination of DNA testing if a technical problem is
found. E

*
SECTION 3: FACILITIES \\Q

3.1: Overall Laboratory Security K

The Arkansas State Crime Laboratory building has se \mnitors that cover the
external perimeter of the building and parking lots. ity Cameras are also located
on the first floor of the Crime Laboratory. On rized personnel are allowed
access to the 2" and 3@ floor unless accomp@ authorized personnel. Security
fobs and keys are issued to authorized persowmgel in“efder to access the certain areas of

the laboratory and must be approved b Executive Director. The ASCL has a
security fob access system controlled computer placed in the Administrative
Section (access reports can be generatéd fom the security fob access system software).
Refer to the Arkansas State Crime Waboratory Quality Manual for comprehensive

details regarding laboratory vﬁde@nty.

3.2: Forensic Biolog tory Security
(Physical Eviden@ IS and Casework DNA analysis areas)

The Physical E@ce, CODIS and DNA Casework area of the laboratory is limited in
accesg t er laboratory personnel through the security system. Each analyst is
assigne\ ue programmed fob that enables entry into the laboratory.

& Forensic DNA Casework Laboratory Set-up

The Forensic DNA Section is designed to minimize contamination during the
processing of evidence.  The sensitivity of PCR-based analysis, involving the
amplification of minute quantities of DNA, makes it necessary to take certain
precautions to avoid sample contamination. The best way to prevent PCR
contamination is to have a separate lab for pre-PCR work and post-PCR work.
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3.3.1: DNAPre-PCR Laboratory

The DNA Pre-PCR area consists of evidence handling, DNA extraction and
isolation, and preparation of samples for quantitation and amplification.  The
CODIS section shares this space for the processing, extraction, and amplification
setup of database samples.

Special Precautions (DNA)
Use disposable gloves at all times.

1.
2. Sterilize the bench top before and after you use it with diluted bleach, solution.
3. Sterilize those solutions that can be heated in an autoclave witho

their  performance. Steam sterilization under bacterial ation
conditions degrades DNA to a very low molecular wei repdeping it un-
amplifiable. \e

4. Always change pipette tips between handling each even when

dispensing reagents. &O

5. Store reagents as small aliquots to minimize the n% f times a given tube
of reagent is opened. Record the lot numbers ts used in each set of
samples so that if contamination occurs, it traced more readily. It is
recommended that the small aliquots ar d until typing of the set of
samples for which the aliquots were usedWis cbmpleted.

6. Centrifuge tubes before opening.

7. Include reagent blank controls wij
the presence of contaminating the reagents.

8. Never “blow out” the last sample from a pipette. Blowing out may
cause aerosols that may gentamihate the sample.

9. Use disposable ben % to prevent the accumulation of human DNA on
permanent work surfaces.” Bleach should be used to decontaminate exposed
work surfaces afterf\each use.

10. Wear a degheg lab coat for pre-amplification sample handling when

i @ R DNA extraction work area.

11. Facemas @ face shields must be worn when working with evidence and

set of DNA extractions to check for

settin@ .
12. Lab c should be washed on a monthly basis.
.%ral housekeeping should be performed as needed (e.g. sweeping, moping

43
Ndusting).
&Q DNA Casework Post-PCR Laboratory

The DNA Casework Post-PCR area consists of quantitation, amplification and
PCR product typing. It is important that there is a one-way flow from the Pre-
PCR lab to the Post-PCR lab. This is to prevent possible contamination between
areas.

Special Precautions
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Even in the amplified DNA work area, amplified DNA should be handled
carefully. Steps should be taken to avoid dispersing it around the room.
Reducing the dispersal of amplified DNA within this work area will reduce the
potential for transfer of amplified DNA to other work areas.

1. Always remove gloves and lab coat when leaving the Amplified DNA Work
Area to avoid the transfer of amplified DNA into other work areas.

2. Sterilize the bench top before and after you use it with diluted bleach solution.

3. Reduce the unnecessary dispersal of DNA around the work area by changing
gloves whenever they may have become contaminated with amplified DNA.

4. Use disposable bench paper to cover the work area used to perform the typing
steps to prevent the accumulation of amplified DNA on permanent .
surfaces.

5. Plates of amplified DNA will be kept in the work area until @s are

completed. \
SECTION 4: EVIDENCE CONTROL @

*See Arkansas State Crime Laboratory Quality Manual @' wide policy regarding
Evidence Control and Case Management.

NOTE: Arrestee samples are handled differently than fcasework evidence; see CODIS
Quality Manual for sample processing. referencing the sample in Casework
reports the ASCL CODIS section Arrestee r@ YYY-1-XXXXX) should be used.

4.1: Evidence Handling Procedures Q

Evidence is submitted to nsas State Crime Laboratory from investigating
agencies only. Evidence , i itted to the Evidence Receiving section of the

laboratory and assigned, a\unique identifying case number. These case files are then
distributed to the prgq jons of the Crime Laboratory.
Evidence that i edped for DNA evidence is processed through the Physical
Evidence Segtio the lab. Evidence is then packaged, submitted, and a request for
DNA examinatiefl is made.

.
Ev'igﬁ@ collected, received, handled, sampled and stored so as to preserve the

t

efo

integrity, condition and security of the item.

e analysis begins, a second review is conducted by the Casework Supervisor and/or the

A analyst to determine if there is anything more specific about the request and to

determine if the laboratory has the capability and resources to perform the services requested

(i.e. adequate standards, controls and approved test methods). Documentation is only noted if
significant changes are observed. By starting analysis the analyst agrees to the request.

If the contract needs to be amended after work has begun, all affected personnel shall be
notified.
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4.2: Chain of Custody
A clear, well-documented chain of custody is maintained from the time the evidence

is first received until it is released from the laboratory by the case file management
system JusticeTrax.

4.3: Prioritizing

All cases may be prioritized based on a system that allows for a timely response.

Priority may be made for the following reasons: .
e Investigating Officer request
e Court Official request (including court date and co @

e Threat to public safety (homicides, rapes, and vio

Other cases or types of cases may be prioritized at the req & DNA Superwsor
Scientific Operations Director, or the Executive Director &

All priority requests will be documented in the LIM under the “Request Tab”
with a brief description of the prioritization requ%)

4.4: Packaging \

After analysis, the DNA Analyst es the evidence in a manner that will
preserve the evidence while in s and awaiting trial. At times, evidence
submitted to the laboratory |s %eq ter packaged.

a may re-package the evidence properly, retaining the

In this case, the DNA
I this original packaging may bear important markings

inadequate packaging,

necessary for identif'Qn.
4.5: Seals QO

Dwir%’a evidence processing procedure, the DNA Analyst should, if possible,
ging seals on the evidence made by others. For example, a box or a bag
% be cut open in an area not sealed with evidence tape. After processing, the
& A Analyst completely seals all openings made in the packaging with tape. The

ape is marked with the analyst’s mitials, and the package is checked to ensure that

the State Crime lab number as well as a number to identify the item of evidence is
present.

4.6: Release of Evidence
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No evidence will be released from the laboratory, unless to the submitting agency, a

police property custodian, or to a person with a court order or search warrant. (See
Arkansas State Crime Laboratory Quality Manual)

4.7: Release of Information

See the Arkansas State Crime Laboratory Quality Manual for the policy on the
release of information. . Statute 12-12-312 Records confidential and privilege.

4.8: Disposition
b .
All appropriate DNA evidence will be retained by the Forensic DNA S@.

4.9: Purging O\\

The Arkansas State Crime Laboratory is currently usin k sticeTrax LIMS-plus
software program. All case documentation will bsé‘ed electronically. Once

reviewed, this electronic version is considered the o ase record.
Since 2008, the case file is stored electronical JusticeTrax. For any case
submitted prior to 2008, the paper case files a red in a secure location. These

files are stored either on site or in the Arka State Crime Laboratory annex.

4.10: Destruction of Evidence QO
The Forensic DNA Section des no“evidence, except in the case of fetal tissue samples as
described in 4.11.10. ’\

4.11: Sample Handling a orage

The following wkitE8

policy ensures that evidence samples will be handled,
processed and @

ol so as to protect against loss, contamination or deleterious
change. Tﬁrg of evidence and evidence samples is conducted to provide the
maximumm, infoffmation with the least consumption of the sample. Whenever possible,
[ the original sample is retained by the Forensic DNA Section. However,

e the information from a sample.
*See 1996 recommendations at http://www.nap.edu/openbook.php?isbn=0309053951

4.11.1: Acceptance for DNA

Any felony, criminal case that has biological fluids identified will be a candidate
for DNA testing. Misdemeanor or drug cases may be excluded from being
processed by the DNA Section with the approval of the Casework Supervisor.
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4.11.2: Identification of Evidence and Work Product

DNA extracts, excluding known samples, are considered as evidence and will be
dried, sealed, and stored in DNA storage after the completion of the case. Work
products are all other materials produced during the DNA analysis procedure and
can be discarded after the product has been used.

4.11.3: Additional Samples

In cases where the source of the DNA has been identified through evitlence that
has already been processed, the Casework Supervisor should a ’any

requests for additional testing.

4.11.4: Evidence Marking @
xate Crime Laboratory

The Evidence Receiving Section of the Arka
generates a unique case file number. This numb eSignated by the year and
numerical order of cases submitted to the lab ex: YYYY- 000000). Each
item of evidence will receive a specific idefitifie. Agency evidence numbers will
be used whenever practical. Other idgpntifie y be assigned by the Forensic
Serologists, and in such case, the nalyst will use that same identifier.
Other identifiers may be utilized if a riate for the specific case. All evidence
tubes are labeled with case number, t initials, and item number.

.
4.11.5: Evidence Collecl@d Examination

)

Requests for DIN# mination are designated on an Arkansas State Crime
Laboratory Sub n Sheet. Evidence may be submitted and checked out for
examination @ ™wthe Evidence Receiving Section or received from another
laboratory” angl{5t via secure laboratory storage. Detailed procedures required for

obtaming ®widence can be found in the Evidence Receiving Section’s Quality

M

@me is brought directly to the section where it is properly secured in a
awer, cabinet, refrigerator or freezer.
Preparation for the examination:

1. Review all the information provided to determine what questions an
investigator needs to have answered. A discussion with a supervisor or other
colleague may be helpful.
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2. ltems which are submitted and are transferred directly for DNA testing,
should be assigned the same identifier in which it was submitted under, so not
to assign redundant item numbers.

3. Prepare the work area. The bench space must be clean and free of clutter.
The work area should be covered with white paper to prevent loss of small
evidence and to prevent the cross transfer of trace evidence from one item to
another.  The necessary tools and reagents for examination should be
conveniently placed.  Adequate lighting should be provided to allow close
visual inspection of evidence. Lab work sheets should be at hand to note

must be worn to protect one from infectious diseases that efpresent in
biological material or for protection from toxic chemica% must be
worn over nose and mouth to prevent contamination of e

4.11.6: Examination \&

1. Examine one item at a time, making sure th area and tools are cleaned
between examinations.

observations.
.
4. A lab coat must be worn to protect ones clothing from contamj loves

2. Mark evidence for future identiﬁcamv% your initials. The package should
be checked to ensure that the lab @ ber and item number is present.

3. If items are known to bgkease contaminated, handle cautiously yet
expeditiously. It is always, good*laboratory practice to handle all evidence with
universal precaution8 %wough the evidence was disease contaminated.
Clean hood or work ar d instruments with bleach solution.

4.11.7: Evidenc | System

The DNA l@ ofk section will utilize an excel spreadsheet (DNA-FORM-1 or
39 depe@ on the chemistry used) and the labeling of tubes to ensure the
integrity ofeeéich sample throughout processing. The DNA-FORM-1 will generate
hb@r each tube. The label will contain at least the case number, unique
N D, and analyst’s initials. The DNA-FORM-1 will document the location
0

ach sample during the quantitation, amplification, and electrophoretic
& 0Cesses.

4.11.8: Long Term Storage

Upon completion of the testing, the DNA Analyst has the ultimate responsibility
for long-term storage of the following case samples.

Document ID: DNA-DOC-01 Revision Date: 08/03/2015
Approved By: Morris, Miranda, Myhand, Melissa, Young, Hays, Channell, Kermit, Moran, Cindy, Black,
Ryan

Page 21 of 111



Items are placed in coin envelopes and placed in storage envelopes to be stored at
room temperature when appropriate. Samples requiring sub-zero temperatures
may be stored appropriately. All retained samples, including reference samples
must be sealed and stored with contents identified. Outer container must contain
at a minimum, the laboratory case number, item number, and initials of analyst.

Additional Storage Information:

1. Upon completion of the case, all question sample extracts are placed in a spin-
vac and dried. The dried extracts are placed into the appropriate storage
container with the original samples/cuttings when possible.

é .

2. All liquid blood samples must be dried down for long term stora

3. It is not required to retain extracts from reference blo% es or oral
samples unless the entire reference sample was consu@ ring extraction.
In that situation, the reference sample extract will pe fri own and retained
in the appropriate container. K

4. Any unused reference samples collected witf@ﬁvabs are retained.

5. Blood sample(s) collected by the Medic(]?aminer’s Office, spotted on FTA
paper, can be stored at room temper%in ong term evidence storage.

4.11.9: Reconstitution of Dried Sa

reconstituted with dé ater. The amount of water to be added should
be approximated to th unt of liquid that was removed during dry down.
Sample may be ed on the heat blocks to assist the reconstitution.  The
sample RB econstituted alongside the sample unless the RB has been
e technology requested. If the RB has already been run
then a rt dtion RB must be run consisting of the deionized water used

When a dried sample geeds to be used for further testing it may be

725

4.13®tention/Destruction Policy for Fetal Tissue Samples submitted per

&Q The fetal sample will be examined, documented and worked in order to obtain

a DNA profile, per laboratory policy. This profile will be entered into the
“QC” category of CODIS.

The sample extract will be dried down and retained as per normal laboratory
policy. Once the report has been released to the investigating agency, the
agency will be contacted to request a letter / email stating that the remaining
fetal tissue may be destroyed. The letter / email will be scanned into the case
file and the remaining fetal tissue will then be destroyed.
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SECTION 5: VALIDATION

The laboratory shall only use validated methodologies for DNA analyses. There are two
types of validation: developmental and internal.

5.1: Developmental Validation

Developmental validation is required on any novel methodology for forensic DNA
analysis. The developmental validation shall include the following studies, where
applicable:

Characterization of genetic markers. 60
Species specificity. @
Sensitivity. \\

Stability. KO

Reproducibility. \
Case-type samples. Q

Population.

Mixture. C)
Precision. \

Accuracy.

. PCR-based studies. Q
a. Reaction cond'rtians.%

. Assessment ofdiffergntial amplification.

© o N o gk~ w0 D E

N
= O

b
c. Assessme ferential amplification.
d. Effec iplExing.

®

t of appropriate controls.

—h

. P t detection.
2

K@Validation

Internal validation is required on any methodologies that are utilized for forensic DNA
analysis in the laboratory. A developmentally validated methodology cannot be
utilized in the laboratory until it has been internally validated, reviewed and approved
by the technical leader. The internal validation procedure will be tested using known
and non-probative evidence samples or database type samples, and contain the
following studies where applicable:

1. Accuracy.
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Precision.

Reproducibility.

Sensitivity and Stochastic.
Mixture.

Contamination assessment

o 0 M DN

Internal validation shall define quality assurance parameters and interpretation

guidelines.

Before an analyst can begin using an internally validated procedure RNA
casework, the analyst must successfully complete training and a qualifyi A
proficiency test must be completed within (6) months of qualifigati e new
technology or methodology. See the Arkansas State Crime &\ Quality

Manual for specific requirement of validation.

Material modifications made to validation procedures aK documented and
approved by the technical leader

SECTION 6: ANALYTICAL PROCEDURES OQ

6.1: Generic Guidelines C)

6.1.1: Reagents O\'

The following is a list o@cal reagents used in the Forensic DNA

Section:
o\%
its

Commercial Ki

DNA Inve r Qiagen
Quantifi QK Applied Biosystems
Pow: @6 S Promega
Po@ Y23 Promega

0\@scellaneous Items:
Q Taqg Gold Polymerase Applied Biosystems
9947A Promega

2800M Promega

6.1.1.1: Sources of Materials, Reagents, Chemicals and Supplies

A listing of commercial sources for all materials, reagents, chemicals,
and supplies will be maintained in the Reagent Log. All commercial
reagents will be labeled with the identity of the reagent, open date and
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6.1.1.2:

6.1.1.3:

6.1.1.4:

&
&S

Document ID: DNA-DOC-01

Ryan

the expiration date if applicable. All information relevant to material
or services that must meet certain specifications for testing will be
provided in the External Supply Request to the purchasing department.

Supply and Materials Inventory

Upon receipt of all materials, reagents, chemicals and supplies, the
packing slip will be checked for agreement with the itemg received
when available. The analysts are responsible for initialing dating
chemical and reagent containers with an “Open Date”. and

supplies, which have passed their expiration date, % e used in

casework unless a performance check has been d and the
technical leader has approved and documented @ lation to extend

the expiration date. \K

The MSDS received from the mql‘@er for each chemical used in
ar

Material Safety Data Sheets (MSDS)

the laboratory can be found e designated MSDS book or
electronically. These data sm readily available to all laboratory
personnel. Master copies SDS sheets for the laboratory are
kept by the Laboratory. @and Safety Manager.

Laboratory Prepared Reagents and Solutions
.
A log will bﬁained for each laboratory prepared reagent and

solution . except dilutions of laboratory concentrates. Each
reage prepared will have the following recorded in the DNA
Re g ‘Or stored electronically on the DNA drive:

entity

Date of preparation
Date of expiration
Instructions on preparation of reagent

A method to verify the reagent’s reliability (if applicable)
Initials of the person preparing reagent
Initials of the person verifying reagent (if applicable)

Labeling Requirements
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All laboratory prepared reagents and solutions will be clearly labeled.
Labels will include identity, date of preparation, identity of preparing
analyst, expiration date and, as appropriate, storage requirements.

6.1.1.6: Storage and Disposal

All chemicals must be stored, used, and disposed of in a manner
conforming to established safety requirements.

6.1.1.7: Ciritical reagents and supplies

Critical consumables, supplies, and services which affect th lity of
testing will be obtained from reliable suppliers (see A’S@ -01).

All critical reagents and supplies must be quali ested for
accurate, reliable performance prior to use in nsic DNA

Section. Quality control test results will be re@ in the Quality
Control of Critical Reagents Log. \

6.1.1.7.1: DNA Investigator Kits Q
DNA investigator kits will be ma the receive date and initials

of the individual who receives thégkit) A known blood sample will be
processed through the exthgCtion Kit to check the quality of the
reagents. The DNA extr be amplified with a QC'd PowerPlex
16 HS Kkit, and ana nsure the correct profile was produced.
Once the lot has b%riﬁed the QC date will be placed on all
received Kits. the does not produce the expected profile, the
known bIooc? will be re-extracted and re-analyzed. If the kit
fails the Q a nd time the Technical Leader, or designee will be

informed The Technical Leader, or designee, will examine the
prob ontact the manufacturer if necessary.

6.1.1.7 trfller Duo Kits

e quantitation kits will be marked with the receive date and initials

. 6 of the individual who receives the kit. A dilution of standards, as
described in the SOP for each of the quantitation kits, will be run and

Q analyzed to ensure the quality of the newly received kits. Using the
& guidelines in the appropriate SOP, a R? of > 0.98 will be considered
passing. Once the lot has been verified the QC date will be placed on

all received kits. If the standard curve does not have a R® of > 0.98,

the standard will be re-run and re-analyzed. If the standard fails the

QC a second time the Technical Leader, or designee will be informed.

The Technical Leader, or designee, will examine the problem and
contact the manufacturer if necessary.

6.1.1.7.3: PowerPlex 16 HS and Y23 DNA Kits
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The genetic typing kits will be marked with the receive date and
initials of the individual who receives the kit. The appropriate positive
control as described in the corresponding SOP will be amplified in
duplicate along with an AMP- sample. The samples will then be
analyzed to ensure the appropriate DNA profile is obtained. Once the
lot has been verified the QC date will be placed on all received kits. If
the kit does not produce the expected profile, the samples should be re-
injected or re-amplified. If the positive or negative controls still do not
produce the expected result, the Technical Leader, or designee, will be
informed.  The Technical Leader, or designee, will eémine the

problem and contact the manufacturer if necessary. .
6.1.1.7.4: Taq Gold Polymerase @
The Taq gold polymerase will be marked with eive date and

initials of the individual who receives t & The appropriate
positive control as described in the c% ding SOP will be
amplified in duplicate along with anga cation blank (AMP-)
sample. The samples will then be to ensure the appropriate
DNA profile is obtained. Once s been verified the QC date
will be placed on all received kgir the Taq does not produce the
expected profile, the sample e re-injected or re-amplified.. If
the Taq fails the QC a s the Technical Leader, or designee
will be informed. Th al Leader or designee will examine the
problem and contact nufacturer if necessary.

hou

It is essent proper control samples are included when samples are
extracted and typed. The typing results obtained from these
control @ portant for the interpretation of the profiles obtained. All

em@?ees and supervisory personnel must be vigilant for any
%iica ion of nonconforming tests and work.
.
Q\ .2.1: Reagent Blank (RB)
& The reagent blank consists of all reagents used in the test process

minus any sample and is processed through all steps alongside the
question or known samples on the same extraction instrument. A
reagent blank must be included with each extraction set (up to 7
forensic evidence samples and up to 13 forensic known samples). The
reagent blank will be amplified at full strength.

.
6.1.2: Controls and S ncﬁ@
w%
e
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The reagent blank is used to test for possible contamination of the
sample preparation, reagents, and/or supplies by an external DNA
source. If the reagent blank exhibits any typing results above the
analytical threshold (175 RFU for PP16HS and Y23), the reagent
blank can be re-amplified. If the typing results remain above threshold
after re-amplification, then all DNA samples that were associated with
reagent blank should be considered inconclusive for analysis and re-
extracted. If the DNA sample has been consumed and re-extraction is
not possible, then the DNA Technical Leader, Casework Supervisor
and/or Laboratory Director will be consulted to analyze the samples
and reagent blank. If after analysis the source of the cogtaminating
DNA does not appear to be in the samples, then the contarginatiorswill
be noted in the report. If the extraneous DNA is pre\s@ h the

reagent blank and associated sample, then the sa reported
as inconclusive.
The positive control contains DNA fr nown source with a known

DNA profile. The positive contr amplified and analyzed with
each sample set.

6.1.2.2: Positive Control

The positive control tes \nsure the proper performance of the
amplification and typin @ure. 2800M is the positive control for
PP16 HS and YZ% the positive control does not exhibit the
appropriate results, ther® samples associated with that positive control
are considered Sm€Qnclusive for analysis and must be re-amplified.
Positive coptro y be setup in duplicate to compensate for poor
injections, spikes, or other artifacts. Only one of the positive controls
I rgd 1@ produce the expected results. If a positive control is
pected allele(s) at a locus, then the control can be used, but
will be marked as inconclusive in all samples associated
e positive control. If there are more than to two loci that lack

b€ expected allele(s) then all samples associated with the positive
. 6 control must be re-injected or re-amplified.

&1.2.3: Negative Control (AMP-)

The negative control (amplification blank) contains all the reagents for
the amplification mix but no DNA.

The negative control tests for contamination of samples during the
setup of the amplification reactions. If the negative control exhibits
unexplainable peaks above the analytical threshold (175 RFU for
PP16HS and Y23), that are not eliminated after re-injection, then all
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samples associated with the negative control are considered
inconclusive for analysis and must be re-amplified.

6.1.2.4: Quantification Standards

Quantification standard consists of 8 dilutions made from the standard
stock provided with each quantification Kit.

The quantification standard is used to create a standard curve to allow
for the quantification of the samples amplified concurrently.  The
standard curve must consist of at least 6 of the 8 dilutions.

.
6.1.2.5: Internal Size Marker and Allelic Ladder 6

Internal size marker is added to each sample ZN% prior to

electrophoresis.  The internal size marker allo enetic analysis
software to determine the size (in base pat he peaks in the
samples and ladders. K

The allelic ladder is supplied with e Qhe amplification kits and is
run with each set of samples. ladder allows GeneMapper
ID-X to assign an allele call to an ks observed based on their size.

6.1.2.6: NIST Standard O

DNA procedures Wi@hecked using the NIST Standard Reference
Material (SRM; 1b for autosomal STRs and 2395 for Y-STRs or
an internal N ceable sample) annually or whenever substantial

changes arg mad® to the procedures.
6.1.2.7.®I NIST Standards
| WIST Traceable Standards are created by running NIST
Standard Reference Material alongside the internal standard. The

ernal standard will be viable until a new lot is taken or until an
. 6 internal expiration date (if applicable).

Q 6.1.2.7.2: NIST Standards Handling, Storage, and Prevention of
Deterioration

NIST SRM samples will be maintained in as the manufacturer
recommends. All internal NIST traceable standards will be maintained
at room temperature. All NIST samples will be transported, handled,
and used as all casework samples to prevent contamination and
deterioration and to protect the integrity of the sample.
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6.1.3: Detection and Control of Contamination

The Arkansas State Crime Laboratory employs several safeguards to detect
any contamination that might occur. The reagent blank detects
contamination  during  extraction, the amplification blank  detects
contamination during the setup of amplification, and the monthly swipe test
detects contamination of the laboratory spaces. In order to reduce the
possibility of contamination, the Arkansas State Crime Laboratory has
devised procedures listed in the section on evidence handling and
processing.

If contamination has been discovered, the laboratory will try to disCayew the
source of the contamination. The incident will be document Non-
Conformance Report (CODIS-FORM-17). If a DNA a %und to be
the source of the contamination, the Casework Superv&' e notified
and take the necessary corrective actions. If the ination is from
outside the DNA section, the appropriate su r\ﬁ | be notified to
address the contamination source. If the contam% IS systemic issue, the
lab wide Quality Manager will be notified andl a rective Action Request

(CAR) may be necessary. O
6.2: Standard Operating Procedures O

6.2.1: Intake of Arrestee Samples wji x’nitted Cases

If arrestee samples are sub@to the CODIS Section with case numbers
referencing specific casesein Which the arrest was made, the sample can be
processed for both % base and for the DNA Casework Section. The
sample can also b [;%g sed if documentation from the submitting agency or
the prosecutor esting the Arrestee sample be referenced to the specific
case the ind@ s arrested. In order for the sample to be used for both

sections ing violation the individual was sampled for must also be
the case j to the DNA Section.
(0]

A. Pri use in Casework an ‘Arrestee Confirmation Sheet’ (CODIS-
43) must be completed. Once the ‘Arrestee Confirmation Sheet’ is

. completed it should be scanned in JusticeTrax along with biographical
information.
Q B. An ‘Arrestee’ Request in JusticeTrax must be created and canceled to
& inform an analyst that a sample related to his/her case is in the CODIS
Section.

C. A duplicate sample is not re-run in the CODIS Section. DNA Casework
can work the sample if necessary and retain it with the appropriate
evidence. It is noted that this can be changed on a case-by-case basis
upon approval of the CODIS Administrator and/or the Casework
Supervisor.
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D. If an arrestee sample that is referenced to an ASCL case number is given
to the CODIS Section, and it is deemed to have a non-qualifying
violation, the sample can be stored for the DNA Casework Section.

E. All completed ‘Arrestee Confirmation Sheets’ are stored along the
completed CODIS Hit information.  Any additional hits from the
arrestee sample will need to have the DNA profile confirmed.

F. All arrestee profiles (autosomal and Y-STR) should be developed and
entered into Specimen Manager by a CODIS Analyst for the Casework
Analyst to obtain. It is noted that this can be changed on a case-by-case
basis upon approval of the CODIS Administrator and/or Casework

Supervisor.
O
6.2.2: Extraction Protocols @
Note:All samples not extracted with EZ1 must be con@ed prior to any
quantitation, with the exception of reference sa pI§ guantitation step
may be omitted for reference samples. r\'

items must be dried down

Extracts from oral samples collected as r
only if the entire sample was used duri

Extraction tubes are stored in &Pre- CR laboratory refrigerator until
cases are completed and sampl@ ored long term.

All extraction steps must b@)rmed in the Pre-PCR Laboratory.

Extract known s t a different time and/or space than questioned
samples. Use ggen d pipettes dedicated only to this area.

6.2.2.1 an ic and Tissue Extraction
@tiv e Stain Extraction Buffer by dissolving 60.14mg DTT into

10mL of stain extraction buffer (or equivalent ratio) Record
activation on tube and store in refrigerator for up to 2 weeks.

approximately 3 mm squared.

9D
&Q\ 2. Using a new, sterile scalpel blade, cut a piece of tissue

3. With a scalpel blade, mince tissue into small pieces and transfer
the minced tissue to a 1.5ml microcentrifuge tube.

4. To the sample add 300 ul of activated stain extraction buffer and
7.5 ul proteinase K solution. Vortex on low speed (be alert for fluid
leakage from the tube cap) for 1 second and spin in a
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microcentrifuge for 2 seconds to force the cutting into the
extraction fluid.

5. Incubate the tube at 56 °C overnight (minimum of eight (8) hours).
* Blood samples may be incubated for a minimum of 30 minutes.

6. Spin in a microcentrifuge for 2 seconds to force condensate into
the bottom of the tube.

7. In a fume hood, add 300 ul phenol/chloroform/isoamyl alcohol to
the stain extract. Vortex (low speed) the mixture briefly 40 attain a
milky emulsion. Spin the tube in a microcentrifuge for 3 tes.

8. Label appropriate 2.0 ml EZ1 sample tube.

9. Transfer the aqueous phase from the tube i \ to the labeled
sterile 2.0 ml EZ1 sample tube. Avoj solvent (bottom
layer) from the tube into the concentratof”

10. Process on EZ1 with Trace proto@

Ensure EZ1 Workstatiocgon.
Press “Start” to stét protocol setup.
Press “Esc” (f¢ ort)
Press “1” o r Trace or Trace TD protocol)
Press “2” tion n TE buffer)
Chooge elution volume, ‘“2” for 50 pl, “3” for 100 ul “4”
for . (most applications will be 50 ul, but highly
oncemtrated forensic known samples can be diluted in
ger volumes).
ss any key to continue.
Q Follow steps on screen to setup workstation/

O I. Load cartridges into the rack.

0 ii. Load opened 1.5 ml elution tubes in Row 1 of tip
rack.

13 6 iii. Load tip holders and tips in Row 2 of tip rack.
\ iv. Load opened 2.0 ml sample tubes in Row 4 of tip

Q rack.
v. Close workstation door.

Vi. Press “Start” to start protocol.
vii. Once display show ‘“Protocol finished”, remove
elution tubes. Discard waste appropriately.

—o 00O

11. Estimate the amount of DNA in the sample. (See Quantifiler-Duo
Kit SOP)
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12. The samples are now ready for PCR amplification.

6.2.2.2: EZ1 Robot Extractions

6.2.2.2.1: Whole Blood
When liquid blood samples are submitted, samples should be dried
and retained on appropriate paper for storage. Stains should be air
dried and stored in individual envelopes at room temperature.
2. Label appropriate 2.0 ml EZ1 sample tube.

.
3. Add 200 ul of whole blood to the labeled sterile 2.0 ample

tube. \
3. Add 190 pl of DILUTED G2 buffer. i buffer is a 1:1

dilution with diH,O) Additional DIL D™G2 buffer may be
added to absorbent samples to ensure of liquid in the tube.

4. Add 10 upl of Proteinase K, ortexing. (DO NOT add
additional Proteinase K, even j crease the volume in step 3.)

5. Incubate at 56 °C for a mifgnum of 15 minutes.

6. If necessary, cent@ efly.
. :
4. Process o@/rth Trace protocol.

: sure EZ1 workstation is on.
Pigss “Start” to start protocol setup.
Press “Esc” (for no report)
0 d.” Press “1” or “2” (for Trace or Trace TD protocol)

e. Press “2” (for elution n TE buffer)
f. Choose elution volume, 50 pl, 100 ul, or 200 ul. (most
applications will be 50 pl, but highly concentrated forensic

9
\ known samples can be diluted in larger volumes).
&Q g. Press any key to continue.
h. Follow steps on screen to setup workstation/

I. Load cartridges into the rack.

ii. Load opened 1.5 ml elution tubes in Row 1 of tip
rack.

iii. Load tip holders and tips in Row 2 of tip rack.

iv. Load opened 2.0 ml sample tubes in Row 4 of tip
rack.

v. Close workstation door.
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Vi. Press “Start” to start protocol
vii. Once display show ‘Protocol finished”, remove
elution tubes. Discard waste appropriately.

5. Estimate the amount of DNA in the sample. (See Quantifiler-Duo
Kit SOP)

6. The samples are now ready for PCR amplification.

6.2.2.2.2: Dried Blood Stains (Swabs, Filter Paper, & FTA),
Forensic Surface Samples, Cigarette Butts, Stamps /
Envelope Flaps, Tape Lift Swabs.

.
1. Label appropriate 2.0 ml EZ1 sample tube. \\Q

2. *Blood stains QZ
Cut the stain, approximately 3mm x,3 e and place into
the labeled sterile 2.0 ml EZ1 sampl&

*Forensic Surface Samples (Si llars, transfer evidence

etc...)
Cut approximately 3 mm C?Wm portion of the gauze or filter
paper, or an appropgigte portion of a swab and place into the
labeled sterile 2.0 sample tube..

*Cigarette Butt:?
Cut an roximately 5 mm wide strip from the cigarette butt
(includ ) in the area which would have been in contact
with theNg1outh and place into the labeled sterile 2.0 ml EZ1

e tube.

*’%ps Envelope Flaps
O refully open envelope flap or remove stamp using steam and
clean tweezers. Using a sterile cotton swab moistened in

sterile, distilled, deionized water, swab gummed envelope flap
or stamp. Cuttings may also be used for this extraction. Cut
cotton swab from stick and place into the labeled sterile 2.0 ml

9
&Q\ EZ1 sample tube.

*Tape Lift Swabs
Using a sterile cotton swab moistened in sterile, distilled,
deionized water, swab the entire tape lift to remove any
epithelial cells which may be present. Cut cotton swab from
stick and place into the labeled sterile 2.0 ml EZ1 sample tube.
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10.

11.

G
@

N

Add 190 pl of DILUTED G2 buffer. (Diluted G2 buffer is a 1:1
dilution with diH,O) Additional DILUTED G2 buffer may be
added to absorbent samples to ensure ~190 ul of liquid in the tube.

Add 10 pl of Proteinase K, mix by vortexing. (DO NOT add
additional Proteinase K, even if you increase the volume in step 3.)

Incubate at 56 °C for a minimum of 15 minutes.

If necessary, centrifuge briefly.

Process on EZ1 with Trace TD protocol. 60
Ensure EZ1 workstation is on. \

Press “Start” to start protocol setup. \

Press “Esc” (for no report)

Press “1” or “2” (for Trace or T e( otocol)

Press “2” (for elution in TE bu
Choose elution volume, 50 ul, or 200 ul.  (most

applications will be 50 t“highly concentrated forensic
known samples can b in larger volumes).

g. Press any key to contin
h. Follow steps on % to setup workstation

—o oo o

i. Load into the rack.
ii. Lo d 1.5 ml elution tubes in Row 1 of tip
rac

‘iii ad tip holders and tips in Row 2 of tip rack.
VA ad opened 2.0 ml sample tubes in Row 4 of tip

vil. Once display show ‘“Protocol finished”, remove
elution tubes. Discard waste appropriately.

rack.
v. Close workstation door.
Q Vi. Press “Start” to start protocol

Estimate the amount of DNA in the sample. (See Quantifiler-Duo
Kit SOP)

The samples are now ready for PCR amplification.

6.2.2.2.3: Semen-containing Stains (Qiacube) (2-6 samples)

1.

Document ID: DNA-DOC-01
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Label appropriate 1.5 ml Qiacube sample tube as Semen Fraction
(SF) and label appropriate 2.0 ml EZ-1 sample tube as Epithelial
Fraction (EF).
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. Centrifuge tube briefly to remove drop from lid. E
. cloth or swab from tube. Twist sample on sid
excess fluid. Discard solid material in appropri&

. Sample is now ready for Qiacube separ%o

OQ* Postion 1 | o O

. Cut an appropriately size sample and place into the labeled sterile

1.5 ml Qiacube sample tube.

. Add 480 pl G2 buffer.

. Add 20 pl of Proteinase K, mix by vortexing.

Incubate at 56 °C for a minimum of 15 minutes.

*

Remove any solid material from tube. Use a toothpi emove
ejto remove
e.

a. Ensure Qiacube is on. Q
b. Press “DNA”. Q
c. Select “Pipetting” and elect”.
d. Select “Epithelial and §perm Cell” and Press “Select”.
e. Select “Separatiow Lysis 6” and Press “Select”.
f. Follow steps to setup workstation
I. Press

ii. Emp

jele-bore tips.
it LW T8agent bottle to fill line with G2 Buffer and place
IMposition 1 in the reagent bottle rack.

drawer and Fill tips racks with 1000ul

NOO
OO0

iv. Mix Sperm Lysis Buffer according to chart below, then
place it in a 2 ml screw top tube and place in position A

on tip rack.
# ul Sperm | G2 ProK | DTT
Samples Lysis (ul (ul (ul
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Vi.

Centrifuge Shaker O

\ !
\ \
o
(e —-—
~ 0 ©

containing semen and epithelial mixture from step 7.

L1

Place rotor adaptors in r &
(or on side of Qiacube)O

Centrifuge

O00Cee
00000e
(————

|

~N

elelel I I )
00000e

»n
O -

o

2 500 374 26 100
3 750 561 39 150
4 1000 748 52 200
5 1250 935 65 250
6 1500 1122 78 300
v. Load rotor adapters with 1.5 ml Qiacube tubes

ording to chart below

w
-
g
o
8

(- ——— )
o] _lelele]
ele]e] 16]e)
(]

\

—

Ce000ee
eleel ] ]

&

vii. Place empty 2 ml EZ1 sample tubes in the shaker

following the setup above.

in the holes next to each tube.

Viii. Press “Start”.

Ensure the plastic nubs are
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9. Process Epithelial Fraction on EZ1 with Trace protocol.

Ensure EZ1 workstation is on.
Press “Start” to start protocol setup.

Press “Esc” (for no report)

Press “1” (for Trace protocol)

Press “2” (for elution n TE buffer)

Choose elution volume, 50 ul, 100 pl, or 200 ul (most
applications will be 50 ul, but highly concentrated samples
can be diluted in larger volumes).
g. Press any key to continue.

h. Follow steps on screen to setup workstation 60
I. Load cartridges into the rack.

ii. Load opened 1.5 ml elution tubes in
iii. Load tip holders and tips in Row 2 0
iv. Load opened 2.0 ml sample tubes

v. Close workstation door.

Vi. Press “Start” to start protoc
vii. Once display show ‘“Protc

tubes. Discard waste @
viii. Save samples for s

10. Remove 1.5 ml tube fror%rotor adapter and close tube.

—o o0 o

ck.
4 of tip rack.

ished”, remove elution
iately.

11. Incubate at 56 °C mum of 10 minutes.
12. Centrifuge tube briefty to remove drops from lid.

.
13. Transfe sme from the 1.5 ml tube to a labeled 2.0 ml EZ1
sam be.

1 s Sperm Fraction on EZ1 with Trace protocol.

Ensure EZ1 workstation is on.

Press “Start” to start protocol setup.

Press “Esc” (for no report)

Press “1” or “2” (for Trace or Trace TD protocol)

Press “2” (for elution in TE buffer)

Choose elution volume, 50 ul, 100 ul, or 200 ul (most
applications will be 50 ul, but highly concentrated samples
can be diluted in larger volumes).

g. Press any key to continue.

h. Follow steps on screen to setup workstation

ix. Load cartridges into the rack.

X. Load opened 1.5 ml elution tubes in Row 1 of tip rack.
xi. Load tip holders and tips in Row 2 of tip rack.

—o o0 o
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xii. Load opened 2.0 ml sample tubes in Row 4 of tip rack.

xiii. Close workstation door.

Xiv. Press “Start” to start protocol

XV. Once display show ‘Protocol finished”, remove elution
tubes. Discard waste appropriately.

15. Estimate the amount of DNA in the sample. (See Quantifiler-Duo
Kit SOP)

16. The samples are now ready for PCR amplification

6.2.2.2.4: Semen-containing Stains (Qiacube) (7-12 sampl%o

1. Label appropriate 1.5 ml Qiacube sample tube Fraction
(SF) and label appropriate 2.0 ml EZ-1 samp\ s Epithelial
Fraction (EF).

2. Cut an appropriately size sample an@&to the labeled sterile

1.5 ml Qiacube sample tube.
3. Add 480 ul G2 buffer. O
4. Add 20 ul of Proteinase K§ mix by vortexing.
5. Incubate at 56 °C mum of 15 minutes.
6. Centrifuge tube briefty to remove drop from lid.

.
7. Remowv aMo id material from tube. Use a toothpick to remove
clotheoriyswab from tube. Twist sample on side of tube to remove

eq . Discard solid material in appropriate waste.
8®'n is now ready for Qiacube separation.

O

a. Ensure Qiacube is on.
13 6 b. Press “DNA”.
\ c. Select “Pipetting” and Press “Select”.
Q d. Select “Epithelial and Sperm Cell” and Press “Select”.
& e. Select “Separation and Lysis 12 A” and Press “Select”.
f.  Follow steps on screen to setup workstation
i. Press “Start”.
ii. Empty waste drawer and Fill tips racks with 1000ul
wide-bore tips.
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Fill reagent bottle to fill line with G2 Buffer and place
in position 1 in the reagent bottle rack.

Postion 1

F'.
Q0

NOO

ol

iv. Mix Sperm Lysis Buffer according \@elow, then
place it in a 2 ml screw top tube a@ in position A

Document ID: DNA-DOC-01
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Vi.

on tip rack.

# ul Sperm | G2 ProK | DTT
Samples Lysis (ub (ub (uh

7 1150 862 58

8 1300 975 65

9 1475 1106 74

10 1625 1219 81

12 1960 1470 98 3

v. Load
13

230 O ”
260 3

adapters with 1.5 ml Qiacube tubes
ining semen and epithelial mixture from step 7.

7

Place rotor adaptors in rotor according to chart below
(or on side of Qiacube)
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000000
000000
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LS

Place empty 2 ml EZ1 sample@in the shaker

following the setup above. r plastic nubs are

in the holes next to each tube?
Press “Start”. é

9. Process Epithelial Fraction o@h Trace protocol. (This step

can be done alongside step 1

Ensure EZ1 w ion is on.

Press “Startz protocol setup.
Press “Esc®(fo® no report)

P

e&%(for elution in TE buffer)
0

C

a.
b.
C.
d. Press &l (foP Trace protocol)
e.
f.

elution volume, 50 ul, 100 ul, or 200 ul (most

plications will be 50 pl, but highly concentrated samples

be diluted in larger volumes).

Load cartridges into the rack.

Q Press any key to continue.
: O h® Follow steps on screen to setup workstation

& i
&\Q\\ ¥

viil.

Load opened 1.5 ml elution tubes in Row 1 of tip rack.
Load tip holders and tips in Row 2 of tip rack.

Load opened 2.0 ml sample tubes in Row 4 of tip rack.
Close workstation door.

Press “Start” to start protocol.

Once display show “Protocol finished”, remove elution
tubes. Discard waste appropriately.

Save samples for step 16.

10. Sample is now ready to continue the Qiacube separation.

a. Press “DNA”.
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Select “Pipetting” and Press “Select”.

Select “Epithelial and Sperm Cell” and Press “Select”.
Select “Separation and Lysis 12 B” and Press “Select”.
Follow steps on screen to setup workstation

i. Press “Start”.

il. Fill tips racks with 1000ul wide-bore tips.

iii. Press “Start”.

© 0T

11. Remove 1.5 ml tube from the rotor adapter and close tube.

12. Incubate at 56 °C for a minimum of 10 minutes.
13. Centrifuge tube briefly to remove drops from lid. 6’
14. Transfer sample from the 1.5 ml tube to a N@O ml EZ1
sample tube. O
15. Process Sperm Fraction on EZ1 with Tr%wtocol.
O

Ensure EZ1 workstation i
Press “Start” to start pr etup.
Press “Esc” (for no repirt)
Press “1” or “2” @®r TraCe or Trace TD protocol)
Press “2” (for gftiti TE buffer)
Choose eluti me, 50 ul, 100 ul, or 200 pl. (most
wilb be 50 pl, but highly concentrated samples
in larger volumes).
g Pk key to continue.
o& steps on screen to setup workstation
Load cartridges into the rack.
) Load opened 1.5 ml elution tubes in Row 1 of tip rack.
Qiii. Load tip holders and tips in Row 2 of tip rack.
O iv. Load opened 2.0 ml sample tubes in Row 4 of tip rack.
0 v. Close workstation door.
Vi. Press “Start” to start protocol.
13 \6 vii. Once display show ‘“Protocol finished”, remove elution

—o o0 o

tubes. Discard waste appropriately.

&Q 16. Estimate the amount of DNA in the sample. (See Quantifiler-Duo

Kit SOP)

17. The samples are now ready for PCR amplification

6.2.2.2.5: Semen-containing Stains (Manual)

1. Label appropriate 2.0 ml EZ1 sample tube.
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2. Cut an appropriately size sample and place into the labeled sterile
2.0 ml EZ1 sample tube.

3. Add 190 pl G2 buffer. Additional G2 buffer may be added to
absorbent samples to ensure ~190 ul of liquid in the tube.

4. Add 10 ul of Proteinase K, mix by vortexing. (DO NOT add
additional Proteinase K, even if you increase the volume in step 3.)

5. Incubate at 56 °C for a minimum of 15 minutes.
é *

6. Centrifuge tube briefly to remove drop from lid. @

7. Remove any solid material from tube. Use a ick to remove
cloth or swab from tube. Twist sample on o@ ube to remove

excess fluid. Discard solid material in waste.

8. Centrifuge tube at approximately @w x g for 5 minutes.
Carefully transfer the supernatag helial fraction) to a new

tube without disturbing the s Il pellet. (NOTE: sperm cell
pellet may not be visible) C)

9. Process Epithelial Fra@ﬂ EZ1 with Trace protocol.
Qnsure EZ1 workstation is on.

J. . Press “Start” to start protocol setup.

k. Press “Esc” (for no report)
\ l. Press “1” or “2” (for Trace or Trace TD

*

* protocol)
m. Press “2” (for elution in TE buffer)
Q n. Choose elution volume, 50 pl, 100 pl, or
O 200 pl.  (most applications will be 50 ul, but
Q highly concentrated samples can be diluted
in larger volumes).

©

¢ 6 Press any key to continue.
\ p. Follow steps on screen to setup workstation/
&Q viii. Load cartridges into the rack.
ix. Load opened 1.5 ml elution tubes in
Row 1 of tip rack.
X. Load tip holders and tips in Row 2 of
tip rack.
xi. Load opened 2.0 ml sample tubes in
Row 4 of tip rack.

xii. Close workstation door.
Xiil. Press “Start” to start protocol.
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xiv. Once display show ‘“Protocol finished”,
remove elution tubes. Discard waste
appropriately.

g. Save samples for step
10. Wash sperm cell pellet by adding 500 pl of G2 buffer. Vortex and

centrifuge tube at approximately 15000 x g for 5 minutes. Discard
supernatant.

11. Repeat step 10 two (2) times for a total of three (3) washes.

12. Add 180 ul G2 buffer to the sample tube. 60
13. Add 10 pl Proteinase K and 10 ul 1 M DTT. \

14. Vortex for 10 seconds. O\

15. Incubate at 56 °C for a minimum of 1

16. Centrifuge tube briefly to remove@ om lid.

17. Process Sperm Fraction on E@h Trace protocol.

Ensure EZ1 w

Press “Start protocol setup.
Press “Esc{(fo® no report)

Pressg4” or *2” (for Trace or Trace TD protocol)
. P (for elution in TE buffer)

ho elution volume, 50 ul, 100 pl, or 200 pl.  (most
plications will be 50 pl, but highly concentrated samples

Q cah be diluted in larger volumes).

¢ Press any key to continue.

p¥ Follow steps on screen to setup workstation/
xv. Load cartridg@o the rack.

xvi. Load 1.5'ml elution tubes in Row 1 of tip rack.

opeied
xvii. Load{i ers and tips in Row 2 of tip rack.
XViil. % d 2.0 ml sample tubes in Row 4 of tip rack.
e

n is on.

-:: 3 __-x\__.__.

Xixg C rkstation door.
. Rress “Start” to start protocol.
xxi. Ofice display show ‘“Protocol finished”, remove elution tubes.  Discard waste

appropriately.
18. Estimate the amount of DNA in the sample. (See Quantifiler-Duo
Kit SOP)
19. The samples are now ready for PCR amplification.
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6.2.2.2.5: Hair Extractions

1. Label appropriate 2.0 ml EZ1 sample tube. One tube is for the hair
root and the other is for the hair shaft.

2. Cut an appropriately size sample and place into the labeled sterile
2.0 ml EZ1 sample tube.

3. Add 180 ul G2 buffer to the sample tube.
é .

4. Add 10 pl Proteinase Kand 10 ul 1 M DTT.

5. Incubate at 56 °C for a minimum of 30 minutes.\\

6. Centrifuge tube briefly to remove drop
7. Process on EZ1 with Trace TD proto@
Ensure EZ1 workstatio, Q
Press “Start” to start p 1 setup.
Press “Esc” (for Mort}
Press “1” or Qy race or Trace TD protocol)
Press “2” n in TE buffer)
Choose elttion®volume, 50 pl, 100 pl, or 200 pl.  (most
agpli%s will be 50 pl, but highly concentrated samples

ted in larger volumes).Press any key to continue.

ca
g.&% steps on screen to setup workstation/
.

P00 oW

Load cartridges into the rack.

Q ii. Load opened 1.5 ml elution tubes in Row 1 of tip
rack.
O iii. Load tip holders and tips in Row 2 of tip rack.
Q iv. Load opened 2.0 ml sample tubes in Row 4 of tip
rack.

¢ 6 v. Close workstation door.
\ Vi. Press “Start” to start protocol.
Q vii. Once display show ‘Protocol finished”, remove
elution tubes. Discard waste appropriately.

8. Estimate the amount of DNA in the sample. (See Quantifiler-Duo
Kits SOP)

9. The sample in now ready PCR amplification.

6.2.2.2.6: Tissue Extraction
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1. Label appropriate 2.0 ml EZ1 sample tube.

2. Cut an appropriately size sample and place into the labeled sterile
2.0 ml EZ1 sample tube.

3. Add 190 pul G2 buffer to the sample tube.
4. Add 10 pul Proteinase K.
5. Incubate at 56 °C for a minimum of 3 hour.
6. Centrifuge tube briefly to remove drops from lid. 60
%,
A\
O

7. Process on EZ1 with Trace TD protocol.

a. Ensure EZ1 workstation is on.

b. Press “Start” to start protocol se

C. Press “Esc” (for no report)

d. Press “1” or “2” (for Trace o D protocol)

e. Press “2” (for elution in )

f. Choose elution volu , 100 pl, or 200 pl (most
applications will be 5 but highly concentrated samples
can be diluted in% volumes).

g. Press any key ue.

h. Follow ste een to setup workstation/

viii. Loag cartridges into the rack.

i oad "opened 1.5 ml elution tubes in Row 1 of tip

xi. Load opened 2.0 ml sample tubes in Row 4 of tip

Xii.
Xiil.
Xiv.

QOQ

rack.
*\ Load tip holders and tips in Row 2 of tip rack.

rack.

Close workstation door.

Press “Start” to start protocol.

Once display show “Protocol finished”,
elution tubes. Discard waste appropriately.

remove

8. Estimate the amount of DNA in the sample. (See Quantifiler-Duo

Kits SOP)

9. The sample in now ready for PCR amplification.

6.2.2.2.7: Nail Clippings and Gum Extraction
1. Label appropriate 2.0 ml EZ1 sample tube.
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2. Cut an appropriately size sample and place into the labeled sterile
2.0 ml EZ1 sample tube.

3. Add 190 ul G2 buffer to the sample tube.

4. Add 10 pul Proteinase K.

5. Incubate at 56 °C for a minimum of 15 minutes.
6. Centrifuge tube briefly to remove drops from lid.

7. Remove any solid material from tube with tweezers or hpick.
Try to remove as much liquid from the material as p

8. Process on EZ1 with Trace protocol. \\
Ensure EZ1 workstation is on. @
Press “Start” to start protocol s%

Press “Esc” (for no report)

Press “1” or “2” (for Trac ce TD protocol)
Press “2” (for elution 1 er)
Choose elution volu ul, 100 pl, or 200 ul.  (most

applications will 50 ul, but highly concentrated samples
can be diluted volumes).

g. Press any ntinue.
h. Follow steps or?screen to setup workstation/

XVg~Load cartridges into the rack.
. ad opened 1.5 ml elution tubes in Row 1 of tip

rack.
vii. Load tip holders and tips in Row 2 of tip rack.
iii. Load opened 2.0 ml sample tubes in Row 4 of tip

Q rack.
O xix. Close workstation door.
0 XX. Press “Start” to start protocol.
xxi. Once display show ‘“Protocol finished”, remove

—o o0 o

elution tubes. Discard waste appropriately.

0\6
&Q 9. Estimate the amount of DNA in the sample. (See Quantifiler-Duo

Kits SOP)

10. The sample in now ready for PCR amplification.

6.2.2.2.8: Modified Semen-Containing Stains Extraction
1. Label appropriate 2.0 ml EZ1 sample tube.
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2. Cut an appropriately size sample and place into the labeled sterile
2.0 ml EZ1 sample tube.

3. Add 190 ul G2 buffer. Additional G2 buffer may be added to
absorbent samples to ensure ~190 ul of liquid in the tube.

4. Add 10 pl Proteinase K and 10 pl 1M DTT, mix by vortexing.
(DO NOT add additional Proteinase K, even if you increase the
volume in Step 3.)

5. Incubate at 56 °C for a minimum of 10 minutes.
é *

6. Centrifuge tube briefly to remove drops from lid. @

7. Remove any solid material from tube with twe% a toothpick.

Try to remove as much liquid from the materi ssible.

8. Process on EZ1 with Trace protocol. Q\

Ensure EZ1 workstation i@
Press “Start” to start p etup.
Press “Esc” (for

0 1c
Press “1” or “2” &I’race or Trace TD protocol)

-: 3__-xt__.__.

applicationS\wilF be 50 ul, but highly concentrated samples

can luted” in larger volumes).
* X
0. Pr key to continue.
p. €ollow steps on screen to setup workstation/

' xii. Load cartridges into the rack.
Q iii. Load opened 1.5 ml elution tubes in Row 1 of tip

Press “2” (for @J n TE buffer)
Choose e@ me, 50 ul, 100 ul, or 200 pl. (most

rack.
xxiv. Load tip holders and tips in Row 2 of tip rack.
Q xxv. Load opened 2.0 ml sample tubes in Row 4 of tip
rack.
* 6 xxvi. Close workstation door.
\ XXVil. Press “Start” to start protocol.
Q xxviii. Once display show “Protocol finished”, remove
elution tubes. Discard waste appropriately.

9. Estimate the amount of DNA in the sample. (See Quantifiler-Duo
Kits SOP)

10. The sample in now ready for PCR amplification.
6.2.3: Excel Sample Management Form
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6.2.3.1

w0 DN R

9.

O

DNA-FORM-01 Excel file for DNA

Open form from S:\Excel Form\
Enable macros
Select the type of run.

Select location to save and then save the file with a unique identifier
(AA_MMDDYYYY)(AA =initials)

Enter Analyst’s First Name, Initials, Last Name, and the Run name in

Samples Tab.

Enter Case number and Samples Name on the Samples ta 6’
Press the Continue to Quant duo setup button. @
Select location to save and then save the text file els.

a. On the computer in the Clean Roo
b. Select Menu item TOOLS, then |
c. Data Source is TEXT then Pr

d. Press BROWSE and selec@

8
e. Select Delimiter T xn Press NEXT

f  Select USE E
then Press Ne

g. PresseN
h. Press N
i. ext

| ss Next
Q Select Copies to 2
Press Finish
m. Select Menu item FILE, then PRINT
n. Press PRINT
0. Complete Extraction and return to the Excel Sheet

Enter the Date.

10. Press Print page button and select the printer to print to.
11. Press the Save Txt for 7500 button.

12. Select location to save and then save the file with the run name.

13. Write in Lot Numbers and Standard prep. info on printed sheet.

A labels on the desktop
DATA, then ADVANCED

you saved at the beginning of Step

OBJECTS located in the middle of the screen,
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14.
15.

16.
17.
18.

19.

20.

21.

22.

23.
24.

25.

26.
27.
28.
29.

30
3

A4 2.

\S

A\

34.

35.

Document ID: DNA-DOC-01

Setup Quant. in clean room

Go to Post room, and start the 7500 program, open a new run select DUO as
template.

Click File Import Sample Setup, select text file you saved on your flash drive.
Save the file then Start Quant.

While Quant is running, enter lot numbers and standard prep info into Excel

file.

After Quant is complete Click file, export, results. Then seh@uz flash

drive and click save.

Go to Quantifiler Duo Setup in Excel sheet and cli @)uantiﬁler Duo
Data button.

Input your target DNA amount. O

Select the file you save from the 7500 (I@ .cvs file) click OK.

Now go to Total DNA Quantity Tab @ mine your data.

Adjust any dilutions you would like td make and then Press the Continue to

STR AMP Page.

Type in your Thermoc d, add your controls to the end of the list.
Changing the amount&@f DNA to the appropriate amount.

Press Print Spe Amplification button.
Select injection ded from list.

Select Io&%/ and then save file as File name to XXXX(Run Name),
d

Take% rfve to /3500xl.
3500xI in the Plate manager click the import plate button.

ect the txt file that you saved on the flash drive and click either ok or

3500xI should say that it imported ok. If gives an error of invalid symbol or
something about the name you probably had a space in your sample name on
the first page.

Start run.

Press Print Worksheets to Justice Trax Imaging and Select Justice Trax
imaging.

Once the 3500xI run is completed copy your files and analyze with
GeneMapper ID-X.
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36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

Once all files have been analyzed go back to the main GeneMapper windows
and change your table settings to the export selection.

Next click FILE, Export Combined Table.

*MAKE SURE TO SELECT ONE LINE PER SAMPLE* on the right

Place the file anywhere you can find it later.

Click export combined table.

In the Excel file on the Final tab select the samples for each injection time.

Click Generate Call Sheets. .
Press the injection time that needs to have data imported

Select the file and click OK. \\

Correct all calls on the call sheets

Press the injection time that needs to be pri@;sticeﬂax imaging and
select JusticeTrax imaging Q

6.2.4: DNA Quantification Protocols c)

6.2.4.1:

Quantification usin%QI 7500 and Quantifiler DUO DNA

Quantification Kit.

.
The DNA qu@on assay combines a target-specific human DNA
assay, tarat-spe ific human male DNA assay, and an internal PCR

Quantifiler Duo Kit

control assay. The Quantifiler Duo DNA quantification Kit
qua the) amount of amplifiable total human and human male

Do & sample.

@ote* Thaw the reagents completely before using

L8

Document ID: DNA-DOC-01

’\6 6.2.4.1.1: Preparing the DNA quantification standard

6.2.4.1.1.1: Qiagility Preparation

Label 0.2ml tubes A-H and A-H
Mix 300ul Diluent and 100ul Standard into the 0.5ml Tube
Place 200ul from the 0.5ml tube into the each of the tubes labeled A

Place the rest of the Diluent into one of the 2.0ml Tubes (You can
pour. It doesn't have to be measured and doesn't have to be all of it)

a
b.
C.
d
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> @

~ o - o >

—

u
V.

0 C.
@

oo o@ o

Make Master Mix: 250ul Reaction Mix and 210 Primer Mix into the
other 2.0ml Tube.

Turn on the Qiagility

Start the program called Standards

Replace the 50ul tips (top left) with the 200ul tips from the cabinet.
Put the Master Mix in the center well of the 5 tube holder block
Put the Diluent in the bottom left well of the 5 tube holder block
Place the Tubes labeled A-H in the location for Standards

Put a labeled plate on the machine. .

Start the machine, then place it on the 7500. run the
template for DUO. It has the standard as p x yout.
k

After running you need to export the resu e casework)
Log off of my account and back mt%

Open the Duo QC Check. Go to

Delete all the data on the pag
Go to DATA (On Menu

Select your thumb dr\a{n the file you exported
Select Delimited @c next
Select Tab andiCowma then Finish

Go toﬁl% and see if you have two passes on the first screen.

6.2.4.@nual Preparation
eldeight microcentrifuge tubes: Std. A, Std. B, Std. C, etc.

S¥

rtex the Quantifiler Duo DNA Standard 3 to 5 sec.

In tube labeled Std. A, dispense 150ul Quantifiler Duo dilution
buffer

To all tubes labeled Std. B thru Std. H, add 100ul Quantifiler
Duo dilution buffer

Add 50ul of standard into tube labeled Std. A. mix well.

Add 50ul Std. A into tube labeled Std. B. Mix well

Add 50ul Std. B into tube labeled Std. C. Mix well

Add 50ul Std. C into tube labeled Std. D. Mix well

Add 50ul Std. D into tube labeled Std. E. Mix well

Add 50ul Std. E into tube labeled Std. F. Mix well

Add 50ul Std. F into tube labeled Std. G. Mix well

Add 50ul Std. G into tube labeled Std. H. Mix well

6.2.4.1.2: Preparing the Reactions
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6.2.4.1.2.1: Qiagility Preparation

a. Prepare Quantifiler master mix:
o #wells (+3-5extra) x 12.5ul PCR Reaction Mix
o #wells (+3-5extra) x 10.5ul Primer Mix

b. Vortex and dispense 23ul of the master mix into each well
a 96-well reaction plate.

c. Add a total of 2ul of sample, standard or control to the
appropriate well

d. Seal the reaction plate with the optical adhesive cyer

e. Centrifuge the plate at 3000rpm for about 20 sec%O

6.2.4.1.2.2: Manual Preparation \\Q

a. Prepare Quantifiler master mix: Q
o #wells (+3-5extra) x12.5 eaction Mix

o #wells (+3-5extra) x 10&\& Mix

Turn on the Qiagility O

Start the program calle@ 7300

Put the Mastethe center well of the 5 tube holder block
)

Place the Tube eled A-H in the location for Standards
Put a labeledl, plate on the machine

Phc@ole tubes in the sample blocks according to the Qiagility
Sete\ et that is printed from the excel sheet

r%iss the Green Triangle Button to start run.
Q Sgal the reaction plate with the optical adhesive cover
OF

@ = o o o o

Centrifuge the plate at 3000rpm for about 20 seconds

#.1.3: Running the Reactions

i

Turn on the computer and then turn on the instrument

O
Q\ . Position the plate in the instrument thermal block so that well
Al is in the upper-left corner
Initialize the ABI software

Select “New” from the File menu

From the drop-down menu under Template select DUO
Select “Import Samples Setup” from File menu

Save As- with your file name (i.e. Int. MMDDY'Y.sds)
On Instrument tab, press start when you are ready to run

o

S@ o ao

6.2.4.1.4: Data Analysis
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a. Press the green triangle icon to automatically analyze your
run. All analyzed datais viewed under the Results tab

b. In the Results tab, select the Standard Curve tab. Examine
the standard curve to see if R > 0.98. If not, outlying standard
results can be eliminated to a minimum of one set of 6 standard
measurements.  If it still does not have a R?> > 0.98, then the
DNA quantities should be used with caution.

6.2.4.1.5: Results of analysis

a. If samples results are negative, amplify using th Xisnum
volume of extract allowed for the amplification k'@

b. Overblown samples (<10ng/ul) can be di
and amplified.

6.2.5: Amplification Protocols \

6.2.5.1: Background OQ

6.2.5.1.1: PowerPlex 16 HS C)

ropriately

The PowerPlexe System@-e) allows co-amplification and
three-color  detect f sixteen loci (fifteen STR loci and
Amelogenin), @lng Penta E, D18S51, D21S11, THOL,
D3S1358, FGA,NTPOX, D8S1179, VWA, Amelogenin, Penta D,
CSFlRO%‘SS%, D7S820, D13S317 and D5S818. One primer
for eac e Penta E, D18S51, D21S11, THO1 and D3S1358
lociNis labEled with fluorescein (FL); one primer for each of the
TPOX, D8S1179, VWA and Amelogenin loci is labeled
arboxytetramethylrhodamine (TMR); and one primer for
ch of the Penta D, CSF1PO, D16S539, D7S820, D13S317 and
O D5S818 loci is labeled with 6-carboxy-4"5"-dichloro-2",7'-
0 dimethoxy-fluorescein  (JOE). All sixteen loci are amplified
simultaneously in a single tube and analyzed in a single injection

¢ 6 or gel lane. (Table 1)

&Q Table 1. The PowerPlex 16 HS PCR Amplification System

STR Label Chromosomal Alleles Included in Control | Control
Locus Location PowerPlex 16 HS Allelic 9947a 2800M
Ladder

Penta E FL 159 5-24 12, 13 7,14
D18S51 FL 18921.3 &10 10'21'4_1217'13' B2 | 1519 | 1018

24, 24.2, 25, 25.2, 26-28, 29,31.2
D21S11 FL 21q11-21g21 28.2, 29, 29.2, 30, 30.2, 30, 30

31, 31.2, 32, 32.2, 33,
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33.2, 34, 34.2, 35, 35.2,
36-38
THO1 FL 11p15.5 4-9, 9.3, 10-11, 133 8, 9.3 6,9.3
D3S1358 FL 3p 12-20 14, 15 17,18
16-18, 18.2, 19, 19.2, 20, 20,23
20.2, 21, 21.2, 22, 22.2,
FGA TMR 4928 23, 23.2, 24, 24.2, 25, 23, 24
25.2, 26-30, 31.2, 43.2,
442, 452, 46.2
TPOX TMR 2p24-2pter 6-13 8, 8 11,11
D8S1179 TMR 8q 7-18 13, 13 14,15
vWA TMR 12p12-pter 10-22 17, 18 16,19
. Xp22.1-22.3
Amelogenin TMR and Y XY
Penta D JOE 21q 22,32, 5, 7-17
CSF1PO JOE 5033.3-34 6-15
D16S539 JOE 16q24-gter 5, 8-15
D75820 JOE 7q11.21-22 6-14
D13S317 JOE 13¢22-g31 7-15
D5S818 JOE 5023.3-32 7-16

6.2.5.1.2: PowerPlex Y23 OQ

The PowerPlexe Y23 PC plification Kit is a short tandem
repeat (STR) multipleX, assay that amplifies 23 Y-STR loci in a
single PCR reactioQ kit amplified the following loci

The following ows the loci amplified by the Y23 kit
and the correSponding dyes used. The Y23 Kit Allelic Ladder

IS used gefotype the analyzed samples.  The alleles
contaﬁ—@he allelic ladder and the genotype of the Control
DNA 2

are listed in the table. (Table 3)
owerPlex® Y23 PCR Amplification System

Label Alleles In(_:luded inY23 Control

Allelic Ladder 2800M
DYS576 Fluorescein 11-23 18
DYS389I Fluorescein 9-17 14
¢ 6 DYS448 | Fluorescein 1424 19
\ DYS38911 Fluorescein 24-35 31
Q DYS19 Fluorescein 9-19 14
DYS391 JOE 5-16 10
DYS481 JOE 17-32 22
DYS549 JOE 7-17 13
DYS533 JOE 7-17 12
DYS438 JOE 6-16 9
DYS437 JOE 11-18 14
DYS570 TMR-ET 10-25 17
DYS635 TMR-ET 15-28 21
DYS390 TMR-ET 17-29 24
DYS439 TMR-ET 6-17 12

Document ID: DNA-DOC-01 Revision Date: 08/03/2015

Approved By: Morris, Miranda, Myhand, Melissa, Young, Hays, Channell, Kermit, Moran, Cindy, Black,
Ryan
Page 55 of 111



DYS392 TMR-ET 4-20 13

DYS643 TMR-ET 6-17 10

DYS393 CXR-ET 7-18 13

DYS458 CXR-ET 10-24 17
DYS385 a/b CXR-ET 7-28 13, 16

DYS456 CXR-ET 11-23 17
Y GATA H4 CXR-ET 8-18 11

6.2.5.1.3: Yfiler

The AmpFCSTR® Yfiler™ PCR Amplification Kit is a short
tandem repeat (STR) multiplex assay that amplifies Y- STR
loci in a single PCR reaction. The kit amplified the

e “European minimal haplotype” (DYSl9 5a/b

DYS3891/1l, DYS390, DYS391, DYS3
e Scientific Working Grou AnaIyS|s
-STR

Methods(SWGDAM)-recommende panel
(European minimal haplotype p 8 and DYS439)
e Additional highly polymorphic DYS437, DYS448,
DYS456, DYS458, DYAG6 GATA C4) AND Y
GATA H4
The following table show: I amplified by the Yfiler kit

and the corresponding dy: d. The AmpF{STR Yfier Kit
Allelic Ladder is us%genotype the analyzed samples. The

lelic ladder and the genotype of the

alleles contained |®
Control DNA g isted in the table. (Table 4)

Table 4. The‘ (STR® Yfiler™ PCR Amplification System

STR abel Alleles Included in Yfiler Control
Allelic Ladder 007
6-FAM 13-18 15
6-FAM 10-15 13
6-FAM 18-27 24
6-FAM 24-34 29
®_DYS458 VIC 14-20 17
DYS19 VIC 10-19 15

. 6 DYS385 a/b VIC 725 11,14

\ DYS393 NED 816 13

DYS391 NED 713 11

& DYS439 NED 815 )

DYS635 NED 20-26 24
DYS392 NED 7-18 13
Y GATA H4 PET 8-13 13
DYS437 PET 13-17 15
DYS438 PET 8-13 12
DYS448 PET 17-24 19
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6.2.5.2: Amplification Setup

6.2.5.2.1: PowerPlex 16 HS
For samples amplified using PowerPlex 16 HS chemistries.

Create a master mix of PCR reagents by combining the
reagents following ratios:

PowerPlex 16 HS PCR Reaction Mix 5.0 uL

*
PowerPlex 16 HS Primer Set N

96-opti well plate, cover the plate with P Briefly spin
the plate in the centrifuge and place,i hermocycler. To
start the run, follow these steps:

Dispense 7.5 pL of master mix and 17.5 \\Ssample mto a
ﬁE? d.

1. Turn on the power to the ycler

2. Select the appropriaﬁ@am

3. Ensure the pro@
4. Start the pﬂ@n

The @ are the thermocycler parameters that are used
urin@y amplification of PowerPlex 16 HS:

me is entered

Q °C 2min
O ramp 100% to 94°C 30sec

() ramp 29% to 60°C 30sec
ramp 23% to 70°C 45sec
. \6 10cycles
Q ramp 100% to 90°C 30sec
ramp 29% to 60°C 30sec
ramp 23% to 70°C 45sec
22cycles
60°C 30min
4°C forever
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6.2.5.2.2: PowerPlex Y23
For samples amplified using PowerPlex Y23 chemistries.

Create a master mix of PCR reagents by combining the
reagents following ratios:

Y23 PCR 5x Master Mix 5.0 uL

Y23 10x Primer Pair Mix 2.5uL

Dispense 7.5 pL of master mix and 17.5 uL of sa mto a
96-opti well plate, cover the plate with PCR seth spin

the plate in the centrifuge and place into th cler. To
start the run, follow these steps: \

1. Turn on the power to the thern%'kc

2. Select the appropriate prog@
3. Ensure the proper vo@ntered

4.  Start the progra\'
The following @thermocycler parameters that are used

during amplification of PowerPlex Y23:

90&% 2min

°C 10sec

°C 1min

Q 72°C 30sec
O 29cycles (ramp speed should be set at Max mode)

60°C 20min

9
Q\ 4°C forever
& 6.2.5.3: Sample Setup for the 3500x! Instrument

6.2.5.3.1: PowerPlex 16 HS

After amplification is complete, samples are set up for the
3500xI. A 96 opti-well plate is used. Create a master mix
solution in the following ratios:
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1.0 W of Internal Lane Standard (ILS-600)
9.0 ut of HiDi Formamide

1. Pipette 10l of mix into each well used.

2. Ensure that all the wells of an injection contain master mix.
The 3500xI should never inject sample from a dry well,

3. Add 1 ut of sample to each well (a multi-channel pipette is
beneficial).

4. Add 1 pt of ladder to each ladder sample. At gfigum, 1
ladder per plate must be present.

5. Briefly spin the plate in the centrifuge. \\Q
6. Heat the plate for approximately% .

7. Chill the plate for approximat@ nutes.

8. Place the plate into th | instrument. The plate only
fits into the instrument§in @ne direction.

6.2.5.3.2: Y23

After ampliﬁa@is complete, samples are set up for the
3500xl. 96 “opti-well plate is used. Create a master mix
solutiét following ratios:

O W of Internal Lane Standard (ILS-500)
Q of HiDi Formamide
O Pipette 11puf of mix into each well used.

2. Ensure that all the wells of an injection contain master mix.
The 3500xI should never inject sample from a dry well.

beneficial).

9
&Q\ 3. Add 1 pt of sample to each well (a multi-channel pipette is
4. Add 1 w of ladder to each ladder sample. At mmimum, 1
ladder per plate must be present.
5. Briefly spin the plate in the centrifuge.

6. Heat the plate for approximately 3 minutes.
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7. Chill the plate for approximately 3 minutes.

8. Place the plate into the 3500xI instrument. The plate only
fits into the instrument in one direction.

6.2.5.3.3: Yfiler
After amplification is complete, samples are set up for the

3500xI. A 96 opti-well plate is used. Create a master mix
solution in the following ratios:

0.5 of GS 600 *
8.5ul of HIDi Formamide

1. Pipette 9l of master mix into each we]l\x

2. Ensure that all the wells of an 'S'le@ntain master mix.

The 3500xI should never inject from a dry well.

3. Add 1 pt of sample to e (a multi-channel pipette is
beneficial).

4. Add 1 pt of lad@€r to each ladder sample. At minimum, 1

ladder per platw e present.
5. Briefly sp@plate in the centrifuge.

6. He t@late for approximately 3 minutes.

ﬂill the plate for approximately 3 minutes.
Q Place the plate into the 3500xI instrument. The plate only
O fits into the instrument in one direction.

. 6@: 3500xI Instrument Setup
Q\ PowerPlex 16HS, Y23, and Yfiler
& 1. Go to Library

2. Click on Import
3. Select the txt file to import.
4. Chck ‘OK’
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5. It is best to start the oven approximately 15 minutes before
the run starts.

a. Go to the Dashboard
b. Press the Pre-Heat Button

6. Link the appropriate plate to the plate map under the ‘Load

Plates for Run’.
O

6.2.5.5: Analysis of Raw Data / GeneMapper ID-X \@

7. To start the run Click on the Start Run Button

6.2.5.5.1: PowerPlex 16 HS

GeneMapper ID-X analysis softw&‘&d to analyze the raw

data collected by the 3500xI G alyzer.

e A matrix file is applie raw data to create a single
baseline as well as rrect for spectral overlap and

produce peaks omv individual colors.

e A size curve i using co-injected DNA fragments of
known size unknown peaks are assigned a size by
interpolati

1. Op GeneMapper ID-X program with a blank project
win or from the GeneMapper ID-X program select

%@Add Samples to Project
Q Sélect the appropriate run folder saved on the DNA drive
O and click Add to List. Once all samples have been added to
0 the list, click Add to import the files.

. 6 3. In the Sample Type column, assign the correct sample type

\ to each sample (i.e. sample, ladder, control)
&Q 4. Select Analysis Method.

5. Select PowerPlex 16 IDX alpha as the Panel.

6. Select ILS 600 as the Size Standard.

7. Click the green arrow to analyze the project.
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8. View the raw data to examine the ILS. Verify that the
analysis range is between 60bp and 600bp and the peaks
are correctly labeled.

9. Review controls
- Display each control (including positive and negative
amplification controls, and blank controls).
- If peaks above 175 RFU are observed in the negative
controls, the sample can be re-injected.
- Examine the Positive control and verify the correct calls

of the alleles.
10. Examine the allelic ladders. .
- Verify that the allelic ladder is called co @ each

marker.

by highlighting the samples to After selecting the
sample click the Display P n. There are several

options available to view th ctfepherogram.
12. Edit any labels as apprqp g. spike, background, -A

13. Review the reE sample files. Evaluate the following

11. Analyzed samples can be viewed 5 up or individually

parameters:
- Peak d height (optimal values between 1000-
6000 U, although acceptable and type able signals

. ccur outside of this range).
- quality (baselines should be relatively flat and
*t e should not be a pattern of pronounced peaks or

dips below true DNA peaks in the other four colors).
Peak profile (examine for artifactual peaks e.g. spikes).
'2' GeneMapper ID-X analysis software is used to analyze the raw
’\ data collected by the 3500xI Genetic Analyzer.
Q e A matrix file is applied to the raw data to create a single
& baseline as well as to correct for spectral overlap and
produce peaks of the five individual colors.
e A size curve is created using co-injected DNA fragments of

known size and the unknown peaks are assigned a size by
interpolation.

1. Open the GeneMapper ID-X program with a blank project
window or from the GeneMapper ID-X program select
File>Add Samples to Project.
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2. Select the appropriate run folder saved on the DNA drive
and click Add to List. Once all samples have been added to
the list, click Add to import the files.

3. In the Sample Type column, assign the correct sample type
to each sample (i.e. sample, ladder, control)

4. Select Analysis Method.

5. Select PowerPlexY23 IDX v1.0 asthe Panel.

.
6. Select CC5 ILS 500 IDX as the Size Stand@

7. Click the green arrow to analyze the projegt:

8. View the raw data to examin ti& Verify that the
analysis range is between GObE&' 00bp and the peaks
are correctly labeled. 6

9. Review controls
- Display each confol $(including positive and negative
amplification Q;o 7 and blank controls).
- If peaks 5 RFU are observed in the negative
controls ple can be re-injected.
- Examing the Positive control and verify the correct calls
ofthe allgles.
.
10. Examige the allelic ladders.
Verify that the allelic ladder is called correctly for each

Q marker.
O 1T. Analyzed samples can be viewed as a group or individually

0 by highlighting the samples to view. After selecting the
sample click the Display Plots button. There are several
options available to view the electropherogram.

0\6
&Q 12. Edit any labels as appropriate e.g. spike, background, -A

13. Review the remaining sample files. Evaluate the following
parameters:
- Peak shape and height (optimal values between 1000-
6000 RFU, although acceptable and type able signals
may occur outside of this range).
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- Matrix quality (baselines should be relatively flat and
there should not be a pattern of pronounced peaks or
dips below true DNA peaks in the other four colors).

- Peak profile (examine for artifactual peaks e.g. spikes).

6.2.5.5.3: Yfiler

GeneMapper ID-X analysis software is used to analyze the raw
data collected by the 3500xI Genetic Analyzer.

o A matrix file is applied to the raw data to create a single
baseline as well as to correct for spectral oVerlap and
produce peaks of the five individual colors. ¢

e A size curve is created using co-injected nts of
known size and the unknown peaks ar i\ a size by

interpolation.

1. Open the GeneMapper ID-X p ;[th a blank project
window or from the Gene -X program select
File>Add Samples to Proj

2. Select the appropriateqb er saved on the DNA drive
and click Add to,L.ist. e all samples have been added to
the list, click A import the files.

3. In the Sa e column, assign the correct sample type
to each sarmple (i.e. sample, ladder, control)

*
4. Sel\%CL_Y_%OO as Analysis Method.

. lect Yfiler_v1x as the Panel.
O # Select GS600 _LI1Z as the Size Standard.
Q 7. Click the green arrow to analyze the project.

8. View the raw data to examine the LIZ. Verify that the

9D
&Q\ analysis range is between 60bp and 600bp and the peaks

are correctly labeled.

9. Review controls
- Display each control (including positive and negative
amplification controls, and blank controls).
- If peaks above 125 RFU are observed in the negative
controls, the sample can be re-injected.
- Examine the Positive control and verify the correct calls
of the alleles.
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10. Examine the allelic ladders.
- Verify that the allelic ladder is called correctly for each
marker.

11. Analyzed samples can be viewed as a group or individually
by highlighting the samples to view. After selecting the
sample click the Display Plots button. There are several
options available to view the electropherogram.

12. Edit any labels as appropriate e.g. spike, backgro&, -A

.
13. Review the remaining sample files. Eva uat@ lowing
parameters:

- Peak shape and height (optimal valye tween 1000-
6000 RFU, although acceptabl type able signals
may occur outside of this range)®

- Matrix quality (baselines e relatively flat and
there should not be a %@f pronounced peaks or
dips below true DNA @ the other four colors).

- Peak profile (examifi€ e artifactual peaks e.g. spikes).

6.2.5.6: Analysis with ArmeprG\oﬂare

ArmedXpert is a Vm analysis tool that assists the analyst in
deconvoluting, aalure based on the peak heights detected and

parameters se validation studies. The software calculates the
probable notypes then the analyst selects the genotype(s) to
associj each contributor. All cases & samples are to go through
rt (AX), except if the sample has a major that will not be
r Statistics and the minor is inconclusive, in this case the major
@I be designated on the call sheet and the JusticeTrax electros
o 6 become the accurate representation of the calls.
N\

Q 1. Combining 12 and 24 second injections of the same run
into one GeneMapper Project

a. Add samples to GM project as usual starting with the
12sec  injection and analyze as usual with
ASCL_PP16HS Analysis Method

b. Once you have determined which samples require
reinjection at 24sec, import those samples from your
24sec injection data into the same GM Project. This
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will show up as a second branch on the Project tree on
the left side of the screen. Note that you can view all
samples (12 & 24 sec) by selecting the top-most
“project” header, or you can view only samples for 12
or 24 sec injection by selecting the respective name
from the project tree.

c. For 24sec samples, change the Sample Name (in the
GM Project) to indicate 24sec injection (e.g. add “ 24”
suffix to the sample name). This will allow you to
differentiate between 12 and 24sec data on the, AX call
sheet. Don’t forget to also do this for a@s’sary

24sec controls. @

d. Mixtures that need interpretation s% reanalyzed
using ASCL_PP16HS AXPT Aﬁ ethod.  This
will remove GM stutter b the sample is

exported to AX. Non-stu ts should be deleted
in GM before export.

2. Importing samples ()QI and ArmedXpert from
GeneMapper
a. In GM, se Mrmeprert Export” from the Table

Setting dr n menu
i. In wNmake sure to select the top line of the

wProjeet” tree so that both 12 and 24 sec samples are
¢ orted.

ii.\FiIe -> Export Combined Table
* In pop up window select “one line per sample” (all
other defaults are correct) and export file to your AX
O folder on the S drive
0 b. Import this data to make your call sheet for 12 & 24
second data in Excel:

. 6 I.  On the “Final” page of the Excel sheet (which has
\ been updated on the S drive) there is a new set of
Q buttons titled “For PP16HS” to the right of the old
ones; use these to import your AX export file and

print your call sheets. There is no need to check the

columns on the left if you are using a combined (12

& 24sec) GM project. For single source samples, this
is the sheet that needs to match your JTX electro

calls. For samples that will require mixture
interpretation, these will be deconvoluted and
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additional data will be provided (described further in
section 5) to specify major/ minor or other
interpretations.

ii. On the Excel call sheets, use the radio buttons to the
right of each sample name to make notations for
reinjection, etc. Loci with alleles <500RFU will be
shaded in grey automatically.

c. In ArmedXpert: Click the helix button, click “import”,
click “other” and select file to import. This will open

an Excel-style sheet with all of your samples\and allele
calls listed. ¢

3. Sample Comparison Check.  This n I@g appens
automatically in AX so you need to p \ n the call
sheet (described above in 2.d.).

a. In AX main page on the «l0 ar menu, select

“Reporting” tab, click “Samples Comparison”
button.

b. In the pop up windo the name of your text file
in both the “Refergnceq box and the “Comparison” box.
(This  will c@mpare™your project to itself.) On the

pop up window, scroll down and

Il other defaults are correct). Press the

“Matc .

Cq A%@el-style Comparison sheet will be produced. If

e/ are any TRUE matches (e.g. contamination to

staff or other samples) (far right column), the page

*needs to be printed and documented in the applicable

Q case file(s). If there are no true matches, this page does
not need to be printed.

Q d. Save the comparison with your project name
(regardless of if there are matches) to your ArmedXpert

’\6 folder on the S drive.
Q 4. Statistics on single source profiles: on “Interpretation” tab,
& select the desired stat button (e.g. RMP or Single Source)
and use your mouse to select the sample on your table that
you’d like to perform this stat on.

a. Note that “Single Source” should be used for a straight
profile and “RMP” should be used for a deconvoluted
mixture (even if that is on the major component of the
mixture)

Document ID: DNA-DOC-01 Revision Date: 08/03/2015
Approved By: Morris, Miranda, Myhand, Melissa, Young, Hays, Channell, Kermit, Moran, Cindy, Black,
Ryan

Page 67 of 111



b. Print the statistics for your file: Select the helix button
on the top left of the AX screen and select “Print” in the
pop up menu. The follow settings are suggested:
Portrait, Fit to page 1 wide, 2 tall.

5. Mixture Interpretation: on “Interpretation” tab, select
“Begin Mixture Interpretation” and select (via mouse or
drop down menu) the sample you’d like to work with.

a. Check the “Multi PHr” button

b. Change the number of contributors if necessary

C. Change the Stutter to 100% then check “Apply
Globally” box 6‘

d. Apply a reference if appropriate (gn pply a
reference if it is an intimate sourcx or if it is
stated to be from that individual) O

I. Click “References” butto

ii. Click “Select a referencegto ’

iii.  Select sample Q

iv. The Autocall refe \
automatically sefect

button can be wused to
e reference genotype for each

loci.
e. Select gen thr each contributor at each locus (e.g.
using P lIs).
i.  Note\that minor alleles do not necessarily have to be
igned to a contributor (e.g. if you have a minor

’\N will be inconclusive).
ii. ame designations for contributors should be the
* default “Profile 1, Profile 2, etc.” with the major
Q component being Profile 1 and any profiles with a
O Reference applied designated with a “(K#)” suffix
Q (e.g. Profile 1 (K1) noting the known sample applied
to that profile.
’\6 f.  Troubleshooting: Note that the procedures described in
Q steps i. and ii. below will affect only the locus in
& question — once you have started the interpretation,
these changes will not be applied globally (to the entire
profile)
i. If peak height imbalance is causing the mixture
information to advise you that there are no options
for this locus, this can be addressed by adjusting the
“PHr” button on the Mixture Interpretation page.
Usually, toggling that down a bit will help.
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ii. When AX accounts for stutter, it reduces the allele
peak height by the stutter percentage. Occasionally,
this will cause true minor peaks to fall below
analytical  threshold. If you believe that has
happened with your sample, you can back off of the
100% stutter.  Keep in mind that stutter ratios
applied are the max values validated at that locus and
can vary between alleles within a locus)

iii. If you have other adjustments to your interpretation
of that locus it should be noted using “he “Add
Comment” button (use the button itself, nméd?op-
down menu)

iv. Notes that apply to the entire ifterpretation

(e.g assumptions) should be mg the “Add
Comment” drop-down \& “Add comment
to Mixture Interpretatio K

v. These modifications &Q«ments will show up in
the final “Mixture r tation” notes generated by

i g ot
g. Recording r ure deconvolution: On  mixture
mterpretati y click the “view call report” button.

This wi n excel-style workbook.

. The N\ Calls” page shows your mixture in different
ts; the entire mixture, and the deconvoluted
ponents.

1. The allele calls for the un-deconvoluted profile on
* this sheet are what needs to match your electros in
Q JTX. It is recommended that you re-analyze
O mixture  sample  electros using the  usual

Q ASCL_PP16HS Analysis Method (which will

remove most stutter) and add back in any true
peaks as determined by AX before imaging your

9
Q\ electro into JTX.
& 2. Print this page for your case file. Recommended

settings: Landscape; Fit to pages 1x1
ii. The “Mix Interp” page shows your mixture
interpretation  details including any comments or
adjustments that you may have made. Print this for
your file if necessary.  Note that printing “Mix

*

Interp” is not necessary in all circumstances (e.g. if

you have a major but minor will be reported as
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inconclusive). Recommended settings: Portratt,
Zoom to 100%

iii. Before exiting, save your Mixture Interpretation to
your AX folder on the S drive (AX will prompt you
to save when you try to exit)

h. Statistics on a deconvoluted mixture: Start from the
“Calls” page of the call report (see above). From top
bar menu, select “Interpretation” and then the stats that
you want to use (e.g. “RMP”) and use the mouse to
highlight what you want to do stats on (e.g. th&major or
minor component of your deconvoluted mi‘l'his
will open an excel-style window with 0@ CS.

I.  The “Frequencies” page will list ics.
1. Adjust the number of cor@ (box at the
bottom) if necessary.

2. Make any other ch at you determined /
commented on dur ixture deconvolution (e.g.
homozygote not option for X locus)

3. Print the gfatsq for your file. Recommended
settings:@t , Fit to pages 1x5 (it will

auto scale back if it can fit it in less
p
ii. The\{Calculations” page is for your reference and
. s not need to be printed.

i ou made any changes, it is recommended that

you save the Frequency Analysis to your AX folder
on the S drive (AX will prompt you before you close

Q that window)
O iv. Compare deconvoluted mixture to known samples if
Q applicable (see 6.b. below). Note that this page can

substitute for your “calls” page described n 8.g.i
\6 since it contains redundant information.

Q 6. Checking References: on the AX main page top bar menu,
& select “Match & Comparison”
a. “Find where reference is included” should be wused
when comparing a known to a batch or a sample
b. “Find Included in the Reference” should be used to
compare deduced profiles to known samples
7. Committing Samples to the database: On main AX top bar menu,
select “Data” tab, click “Commit Samples to Data Source”. In the
pop-up window highlight your data file from the list on the left and

Document ID: DNA-DOC-01 Revision Date: 08/03/2015

Approved By: Morris, Miranda, Myhand, Melissa, Young, Hays, Channell, Kermit, Moran, Cindy, Black,
Ryan
Page 70 of 111



use the “>” to add it to the right side of the window. Click the
“Commit” button.

8. Accessing ME sample profiles in AX: Under the “Data” tab on the
main page, select “Load samples from data source”. In the pop-up
window “Search:” field, type your ME sample # (or just “ME” and
check the “search profiles” box. A list will show on the left side of
the window. Select the sample(s) that you want and move them to
the right side of the window using the “>” button. Press the
“Load” button.

.
6.2.5.7: Autosomal STR Interpretation Guidelines 6

to h a general

The purpose of these guidelines is
framework and outline minimum standnsure that:

e Conclusions in casework S are scientifically
supported by the analytica ta} including that obtained
from appropriate standard ontrols;

o Interpretations are d s objectively as possible,

consistently from% 0 analyst, and within established
limits.

The goal of ation and interpretation of amplified STR
data is to detehgine the DNA profile(s) of the donor(s) of the

questbn%amples for comparison to reference sample
profiles!

%peak is defined as a distinct, triangular section of an
elgctropherogram.

O Genotypes are determined from the diagnostic peaks of the
0 appropriate color and size range for a particular locus.

\6 6.2.5.7.1: Analytical Threshold
&Q The minimum peak height threshold will be set at 175

(Relative Fluorescent Unit) RFU for PowerPlex 16 HS for
software recognition of a peak. The analytical threshold is the
value that denotes a signal is above the background noise and
is considered a true peak and it is set at 175 RFU for
PowerPlex 16 HS. Optimal peak height values range between
1000-4000 RFU, although acceptable and typeable signals may
occur outside of this range.

L 2
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6.2.5.7.2: Stochastic Threshold

The stochastic threshold is the value that denotes both peaks
for a heterozygous locus will be detected and it is set at 500
RFU for PowerPlex 16 HS.

6.2.5.7.3: Peak Height Ratio

Peak height ratios of heterozygote alleles are defined as the
ratio of the lower peak’s height to the higher pe
expressed as a percentage. Peak height ratios wer,
in the validation data and threshold were determi

peak heights. Peak height of the Iower\ e dictates

which ratio to use below.

Peak Height Ratio

>2500 RFU 60% \,
1500-2500 RFU ~ 50% Q

<1500 RFU 30% O

Homozygote allele %Gdts are approximately twice that

of heterozygotes as esult of a doubling of the signal from
two alleles of the size.

6.2.5.7.4: Off Lz@/ariants
Off Igdd%L) calls are first converted to size in base pairs
(bp), t pared to the size of the appropriate ladder alleles
andq the allelic designation is determined. If the OL is not a
‘ ct” repeat, but rather varies by 1, 2 or 3 bp from a ladder
Ie, hen it will be designated as an integer of that variation.
or example, if a green OL peak size is 238.39 bp, and the 36
O allele of the D21S11 ladder is 236.32 bp, then the peak will be
Q designated a D21S11 36.2. If an allele falls above the largest
6 or below the smallest peak of the sizing ladder, the allele will

be designated as either greater than (>) or less than (<) the
respective ladder allele.

&Q The analyst will re-amplify or re-inject, then type any sample

containing a peak not properly interpreted as an allele by the
software, especially if it is not appropriately balanced with an
associated allele or at a height expected for a homozygote.

An off ladder variant which has been seen and confirmed at
least two times in the population sampled at the Arkansas State
Crime Laboratory is no longer considered a rare variant. These
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peaks can be confidently and accurately called without
confirmation.

6.2.5.7.5: Tri-rAlele

A tri-allelic system is one which contains three distinct alleles,
rather than the normal one or two. In order to insure that the
sample is a true tri-allelic specimen, the sample should be re-
amplified and run a second time. However, if observed in
overlapping systems or in multiple samples from the case, tri-

allelic loci may be considered confirmed. If there is not
enough extract left for re-amplification, the sample be» re-

loaded. However, if the tri-allelic sample cannot rmed,
the locus may be reported as inconclusive %nical note
may be recorded in the case file (the Case(\ upervisor or
Technical Leader may need to be notlﬁe ermine how to
report the locus).

6.2.5.7.6: Artifacts OQ

Artifacts can occur and to be recognized. These may
include, but are notwed to, the following: spikes, pull-up,

stutter and non-ter@ ucleotide addition.
6.2.5,7.6% Spikes

pikes are artifactual peaks usually observed in at least two

lors. Spikes can be caused by urea crystals in the

capillary, power surges, or other instrument related issues.

O A spike will not exhibit the same morphology as a peak,
but will be sharper or “spike” shaped. Spikes are unique to

Q fragments analyzed using capillary electrophoresis.  Spikes
will have fragment sizes which vary only slightly in the

3500xI data. Above threshold spikes should be noted and

9
&Q\ may be re-injected.

6.2.5.7.6.2:  Stutter

In addition to an allele’s primary peak, artifactual minor
“stutter” peaks can occur at four-base intervals. The most
common stutter peaks observed in all loci are four bases
smaller than the primary peak (“n-4”). It is also possible to
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see additional “nt4” peaks (four bases larger), especially
when excessive amounts of DNA are amplified.

Stutter peaks are evaluated by examining the ratio of the
stutter peak height to the height of the appropriate adjacent
allele, expressed as a percentage. The height of stutter
peaks can vary by locus, and longer alleles within a locus
generally have a higher percentage of stutter. The
maximum expected percentage of stutter is less than 25%
for any locus. Peaks in the stutter positions greater than

this value may indicate the presence of a mixture. In
addition to a mixed sample, stutter peaks may evated

above established thresholds by the following:

Analyzed peak heights above the opU&ge may be
“off-scale” in the raw data, meaning % CCD camera
may be saturated. While the GengMapper ID-X software
will alert the analyst to any offSgalé, raw data peaks, the

analyzed peak may be assign lower value due to
smoothing and base-linj ctions. Therefore, the

observed percent st be inaccurately high. If the
stutter peak is reat% the maximum allowed and the
primary peak is %/i ,000 RFU and/or has been labeled
off-scale, the should interpret the results with

caution. le may be re-amplified with less input
DNA or rédinjeated.

M@ 16 HS Loci Stutter Ratios

-4 STUTTER +4 STUTTER
LOCUS RATIOS RATIOS
D3S1358 A3 .023
O THO1 .06
0 D21S11 22 .045
D18S51 13
¢ 6 Penta E A3
\ D5S818 A1 .028
Q D13S317 A2 .031
D7S820 A .042
D16S539 A3 .03
CSF1PO A .021
Penta D .06
AMEL 0
VWA 14 .014
D8S1179 A1 .025
TPOX .06 .028
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| FGA | 14 | .031

6.2.5.7.6.3:  Non-Template Nucleotide Addition (-A)

Amplification conditions have been set to maximize the
non-template addition of a 3" terminal nucleotide by DNA
polymerase. Failure to attain complete terminal nucleotide
addition results in “band splitting”, visualized as two peaks
one base apart. This is most often seen when an excessive
amount of DNA is amplified or amplification iseperformed
under sub-optimal PCR conditions. 60

6.2.5.7.6.4:  Pull-Up \\

Small artifactual peaks can ap Qher colors under
true peaks. This phenomeno “pull-up”.  Pull-up
IS a result of spectral overleween the dyes, which is
normally corrected for by ctral calibration. If a pull-
up peak is above mum peak height detection
threshold, it will be mg)t approximately the same size as

the true peak. w up can occur as a result of the
following:

- Applic@)f a sub-optimal spectral can cause pull-up.
Ifpmecessary, spectral standards can be injected on the
%capillary after the analytical run and a new
&ctral can be made and applied.
Amplification using excess input DNA can lead to off-

scale peaks. The matrix may not perform properly with
O off-scale data.

0 6.2.5.7.6.5:  Other

In addition to amplification artifacts described above the

0\6
&Q following anomalies can arise during electrophoresis and

analysis:

Significant room temperature fluctuation may result in size
variation between injections such that allelic ladder peaks
differ by more than 0.5 bp from allelic peaks in other
injections.  This will disrupt sample analysis using the
GeneMapper ID-X program.  Analyzing samples with an
injection of allelic ladder nearest the questioned samples
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may alleviate this problem. If desired, the sample(s) and an
allelic ladder may be re-injected to confirm the typing.

Artifactual peaks of a single color will not display the
typical spectral overlap characteristic of the five fluorescent
dyes in the raw data. Peak width may not be similar to the
peaks resulting from dye-labeled DNA. These peaks can
be shown to be artifactual by re-injection of the sample.

6.2.5.7.7: Detection of Single Source Samples
A sample is consistent with being from a single so if ach

locus typed has only one or two alleles. Fo arent
single-source questioned sample, compare obtained
from the questioned sample with the resu&hn the known
samples in the case. The determin inclusions or
exclusions is the responsibility of th&i « orking the case.

This determination is based on all d observations made
for that sample.

6.2.5.7.8: Detection of Mixtur O

Samples may contaimA from more than one individual. A
sample may be with being a mixture if it exhibits
one or more llowing characteristics at more than one
locus:

M@ two alleles are present a locus after stutter and
th

artifact considerations have been evaluated and
ismissed as possible causes.

QA peak is present at a stutter location and its height is
O greater than the pre-determine stutter ratios of the height of

0 the appropriate adjacent allele.
* 6 e Severely unbalanced peak height ratios exist for sister
\ alleles of heterozygous genotypes within the profile. With

ratios less than 60% are rare in normal unmixed samples.

&Q the possible exception of low template amplifications,

6.2.5.7.9: Interpretation of Mixed Samples

The interpretation applied to a mixed sample by the analyst in
each particular case should be based upon all relevant
information.
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o If there is a dominant profile present in the mixture, one
can determine any inclusions or exclusions by comparing the
profiles from known reference samples with the dominant
DNA types. Dominant types of a mixture can be assigned
based on peak heights as well as peak height ratios.

e Profile frequency estimates and/or source attribution can be
reported for the dominant DNA profile.

e Information can be gained from minor profiles ofgserved in
mixtures as to possible inclusion or exclusions ufces.
Mixture statistics should be applied to the entir where
the minor contributor cannot be clearly dete% se of the

ArmedXpert software can assist in the sep the mixture.
RMP stats should be applied to deduced .
e When using ArmedXpert an than one source of

DNA is detected but cannot ®e Separated, then all likely
genotype combinations must@ nsidered for each locus.

(restricted RMP) c)

e In the event of&c;mplex mixture where the number of
contributors is de ed to be 3 or more the sample can be
marked as i e. The interpretation and use of a
complex mixturg, of this nature requires approval of the DNA
Casewor, pervisor, DNA Technical Leader, or the CODIS

».
Admln\ .
OQ.l - Incomplete /Partial STR Profiles

Q The possibility exists that not every locus will amplify. This
6 can occur if the DNA is of limited quantity, severely degraded

or if the DNA sample contains PCR inhibitors. Since loci are

independent, any locus that shows results can be evaluated.

Q Statistical applications can be used on the loci that gives results

above 175 RFU for PowerPlex 16 HS. However there is a

decrease in peak height heterozygosity with lower levels of

DNA. One must interpret a homozygote near the threshold of
interpretation with caution.

6.2.5.7.11: Partial Mixed STR Profiles
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It is possible in a mixture that the entire profile from one of the
contributors is not represented. This may be due to allele drop
out or allele masking in a stutter position. In this situation an
individual cannot necessarily be excluded from contributing to
the mixed DNA profile and should be reported as “cannot be
excluded from contributing to the mixed profile from ...” The
affected areas will be left out of the statistical calculation.

6.2.5.7.12: STR Profile Interpretation

.

Following GeneMapper analysis, each sample i Qed at
each locus by visual identification of ampl dfict(s). The
alleles are recorded and comparisons are x etween the
question samples and reference st Determining

whether the genotype of one sa Ig nsistent with the
genotype of another sample '% on the analyst’s
professional, trained judgment. b
Inclusion: If the referenc @rd sample genotype(s) is/are
present in the evidentiaryQor Jquestioned sample(s), at all loci

tested, the reference Wfdividual is included as a possible source
of the DNA. If G ilence sample is degraded or limited
e

alleles are obtgi suspect can still be included if his/her
alleles are co%ﬂ with that of the evidence. If the evidence
ixture, and the suspect’s alleles are included in

sample i
that rﬂi{%\e/she can still be included.
jon: If at any locus tested, the reference standard sample
@ e(s) is/are not present in the evidentiary or questioned

le“source sample(s), the reference individual is excluded as
possible source of the DNA. Exclusions in mixtures or
0 degraded (partial) profiles will be determined by locus to locus

comparison.  Exclusions cannot be made on profile that have

13 \% been deemed too limited for interpretational value.
Q Inconclusive: It is possible to obtain a STR profile that
contains a complex mixture from multiple individuals, contains
alleles that do not meet the analytical or stochastic threshold, or

have poor peak morphology. In these cases the result may be
reported as uninterpretable or inconclusive. If a sample is
reported as inconclusive then a reason must be given in the
report, (a. the complexity of the mixture, b. insufficient
quality of data, c. limited amount of DNA) Example "The
DNA profile obtained from Q1 is inconclusive for
comparative purposes due to the complexity of the mixture
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Criminal Paternity: In criminal paternity and missing person’s
cases (identity), exclusions are only reported if there are two or
more loci inconsistent with the unknown individual when
compared to relatives to account for mutations. The report must
reflect when there is a one locus mismatch. It is noted that
mutation rates can be obtained from STRbase and must be
listed on the report. Any mutation occurring from father to
male child should have Y-STR analysis performed for

confirmation.
6’

6.2.5.7.13: Statistical Calculations @

The frequency of occurrence betweer*@\\ fragments of

samples reported as being consistint S rmined for each

polymorphic locus within a racial gr
The frequency associated wij érticular pattern of alleles

from a sample is based rinciples of Hardy-Weinberg
equilibrium.

If the sample u \alysis demonstrates two alleles, the
frequency is d by the equation 2pq, where p and g
represent the figquencies of allele #1 and #2.

If thé s@ under analysis consists of a single allele, the
frequen determined by the equation p>+ p(1-p)@ = 0.01

d ' represents the frequency of the allele.

a %known sample consists of more than two alleles at a
O ticular locus, no frequency data will be generated for that
locus.

. 6 The frequency for the overall DNA pattern resulting from the
\ alleles detected at different loci, termed a profile, is determined

&Q by multiplying the genotype frequency obtained from each
locus.

Procedure for calculating allele and genotype frequencies:

The following represents an example of data collected

from a PCR database and the procedures used to

determine the allele and genotype frequencies.

Example: THO1 locus in Caucasian population (n

=209)
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Allele frequency:

Frequency of allele = Number of times the allele was
observed out of all possible alleles for a particular
locus/2n.

Minimum Allele Frequency (NRC 11, 1996)

NOTE: This method requires that a minimum of 5
copies of an allele before the allele frequency can be used

for calculation of genotype frequency.
é .

Example:
This estimate is strictly driven by data@

Minimum allele frequency =5/2N
N = the number of individuals mﬂ base

For the 13 allele at VWA:

Actual allele frequency =.0051

/392 = .0128

Minimal allele frequeq)
This  method %;c;ns rvative and also addresses some

substructure 6
E te&otype Frequency:

xgﬁl
‘
B& on the assumption that the THO1 genetic locus is in

the following examples:

Hardy-Weinberg equilibrium, the expected genotype
Q equencies are calculated from the allele frequencies, as

THO1 Genotype 7, 7:

(Frequency of 7 allele)®> + Frequency of the 7 allele (1-
Frequency of 7 allele)® = (0.141)® + 0.141(1-0.141)0.01
=0.021

OR

THO1 Genotype 7, 9.3:

2(Frequency of 7 allele)(Frequency of 9.3 allele)
2(0.141(0.340) = 0.096
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6.2.5.7.13.1: ArmedXpert

ArmedXpert software allows you to determine the
probability of drawing a specific DNA profile at random
from a given population. The calculations show whether
the probability of a random match with the DNA profile
in question is high or low.

a. A high probabilty indicates that the profile’s
characteristics are quite common  within  the
population. Thus, the profile does not 'tinguish
itself from others in the population

that the profile represents the i in gquestion.

b. A low probability indicates \ profile’s
characteristics are quite rare@ gly indicates

6.2.5.7.13.2: Single Source Stain

Statistical S|gnrﬁcan ; single source stains will be

calculated acc e following:
a. Statis iﬁcance will be expressed as an inverse
prob of inclusion. (profile frequency = 0.00020

,000)
bxor homozygotes (AA),

ecommendation 4.1 — National Research Council
O report “The Evaluaton of Forensic DNA Evidence”

1996, the following formula will be used:

p*+p (1-p)0
o

6 = 0.01 for general US population

&Q 6 =0.03 for isolated groups (American Indians)

c. For heterozygotes (AB), the formula : F =2pq

d. Forall loci to identify the match: F=(fixf, xf3...)

e. Inverse probability = 1/F
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6.2.5.7.13.3: Mixed DNA Stains

If the profile is to be treated as a DNA mixture, then the
profile can be analyzed in one of the following manners:

a. Mixture formula: based on the genotypes selected
for calculation. Formula used for calculation can be
seen on the calculation page in ArmedXpert.

The inverse probability (1/F) will be reported.

OR:

.

b. Likelihood ratio: For each mixed \@Gﬁle E, the
likelihood ratio, O

L=P(EICA) / P(EIC,) \'\

For comparing two explaaatiens,” Cx and Cy , this mixed
profile is calculated wi @ |Cx) is the probability of
the profile E to hafe afiS€n under explanation Cx . An

input screen with thrée~grids allows the user of Popstats
to enter the pai rofile; the alleles of the mixed profile

which are bélieved to come from x unknown contributors

under explangtion Cy; and the alleles of the mixed profile
which areNpelieved to come from y unknown contributors
4n lanation Cy. The user also has to specify what

t er of unknowns, x and y, are for explanations Cy

:and Cy, respectively. The number of unknown
ontributors must be strictly greater than half of the

umber of those bands/alleles they contribute for each

O locus. For example: If there are 3 bands for locus Thol,
4 bands for locus VWA, and 2 alleles for locus TPOX

from x contributors, then x has to be strictly grater than

o 6 3/2, 4/2 and 2/2. Therefore, x > 2.

Q OR:
& c. Probability of Exclusion (PE)

*Note* CPE / CPI can only be performed on loci that
do not show signs of dropout (peaks below the
stochastic threshold, unless all expected peaks are
present)

Example: STR Alleles in a mixture 11,13, 15
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Allele 11=0.122
Allele 13=0.176
Allele 15=0.041

P (probability) =0.339, Q=1-P=0.661

P.E. (probability of exclusion)

CPE (Combined Probability of Exclusion)

CPE = 1(1-PEj)(1-PE)(1-PEx)

CPE = 1-(1-.885)(1-.398)(1-.505)

CPE = 1-(.115)(.602)(.459)

CPE = 1-(0.034) 6’
CPE =0.966

ith a CPE of 0.966, 96.6 % of unrelated (Caucasians) woulddge @be excluded as
contributors to the observed DNA Mixture.
I! ot be excluded as

2........

e CPI (Combined Probability of Incl
e 3.4% of unrelated (Caucasian
contributors to the observed

6.2.5.7.13.4: Population Databaseo

The Arkansas S
database with is r

g‘% Laboratory utilizes the FBI

Reference: le B., Moretti TR, Baumstark AL,
Defenbaugh
. %ulation Data on the Thirteen CODIS Core Short
\ em Repeat Loci in African Americans, U.S.
aucasians, Hispanics, Bahamians, Jamaicans, and
Trinidadians” J Forensic Science

6.2.5.8: terpretation Guidelines
The interpretation of results in casework is a matter of
¢ 6 professional judgment and expertise. Not every situation can
\ or should be covered by a pre-set rule. However, it is

&Q important that the laboratory develops and adheres to minimum

criteria for interpretation of analytical results. These criteria
are based on validation studies, literature references, and
casework. It is to be expected that these interpretation
guidelines will continue to evolve as the technology and
collective experience of the laboratory grows.

The purpose of these guidelines is to establish a general
framework and outline minimum standards to ensure that:
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e Conclusions in casework reports are scientifically
supported by the analytical data, including that obtained
from appropriate standards and controls;

e Interpretations are made as objectively as possible,
consistently from analyst to analyst, and within established
limits.

The goal of the evaluation and interpretation of amplified STR
data is to determine the DNA profile(s) of the donor(s) of the

questioned samples for comparison to referen sample

profiles. 60

e A peak is defined as a distinct, tria @on of an
electropherogram. r\

e Haplotypes are determined from the s c peaks of the
appropriate color and size range particular locus.

6.2.5.8.1:  Threshold OQ

(Relative  Fluore Unit) RFU for Y23 software
recognition of ' The interpretation threshold is set at
175 RFU 3. Optimal peak height values range
between 18Q0-2000 RFU, although acceptable and typeable
signa y occur outside of this range.

I s are detected in a locus then a single dash (-)

&i" placed on the call sheet for the locus.
GQ: Off Ladder Variants

0 Off ladder (OL) calls are first converted to size in base
6 pairs (bp), then compared to the size of the appropriate

The minimum peak @ threshold will be set at 175
a&nt

ladder alleles and the allelic designation determined. If the
OL is not a “perfect” repeat, but rather varies by 1, 2 or 3

Q bp from a ladder allele, then it will be designated as an
integer of that variation. For example, if a green OL peak

size is 238.39 bp, and the 13 allele of the DYS19 ladder is

236.32 bp, then the peak will be designated a DYS19 13.2.
If an allele falls above the largest or below the smallest
peak of the sizing ladder, the allele will be designated as

either greater than (>) or less than (<) the respective ladder
allele.
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The analyst will either re-amplify or re-inject, then type any
sample containing a peak not properly interpreted as an
allele by the software.

An off ladder variant which has been seen and confirmed at
least two times in the population sampled at the Arkansas
State Crime Laboratory is no longer considered a rare
variant. These peaks can be confidently and accurately
called without confirmation.

6.2.5.8.3: Artifacts

Artifacts can occur and need to be reco . These may
include, but are not limited to, the @ . spikes, pull-
up, stutter and non-template nuc%‘f ition.
6.2.5.8.3.1:  Spikes Q
Spikes are arti aks usually observed in at
least two colo ikes can be caused by urea

crystals in3he capillary, power surges, or other
instrume issues. A spike will not exhibit the
ogy as a peak, but will be sharper or
ped. Spikes are unique to fragments

alyze® using capillary electrophoresis.  Spikes will
¢ % identical fragment sizes in the ABI 3500xI data,
\ fragment sizes which vary only slightly in the
ABI 3500xlI data. Above threshold spikes should be

Q noted and may be re-injected.
O. .8.3.2:  Stutter

These are the artifacts of the amplification process.

. 6 These bands will be observed in the n-4, n-2 and n+3

\ positions of major peaks and will have a smaller peak

Q height.: ~ GeneMapper ID will usually calculate the
& stutter percentage and factor out the stutter peaks. If a

peak is in the stutter position and is called, the profile
should be carefully studied to ensure that the peak is
not from a mixture.

PowerPlex Y23 Stutter Ratio

| Y-23 Stutter | -8 | Standard | -2 | +2, +3, +4 |
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Document ID: DNA-DOC-01

Ratios negative

Stutter

(-3,-4,-5)
DYS576 0.059 0.163 0.034
DYS389 | 0.081
DYS448 0.047
DYS389 I 0.163
DYS 19 0.107 0.102 0.038
DYS391 0.014 0.124 0.027
DYS481 0.072 0.298 0.055
DYS549 0.114 <4
DYS533 0.107
DYS438 0.05
DYS437 0.084
DYS570 0.029 0.159
DYS635
DYS390
DYS439
DYS392 0.105
DYS643
DYS393 0.022
DYS458 0.023
DYS385 0.017
DYS456 0.154
YGATA$4 0.111

OQ.& 3:

6.2.5.8.3.4:

Non-Template Nucleotide Addition (-A)

Amplification conditions have been set to maximize
the non-template addition of a 3" terminal nucleotide
by AmpliTag Gold DNA polymerase. Failure to
attain complete terminal nucleotide addition results in
“pand splitting”, visualized as two peaks one base
apart. This is most often seen when an excessive
amount of DNA is amplified or amplification is
performed under sub-optimal PCR conditions.

Pull-Up
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Small artifactual peaks can appear in other colors
under true peaks. This phenomenon is termed “pull-
up”.  Pull-up is a result of spectral overlap between
the dyes, which is normally corrected for by the
spectral.  If a pull-up peak is above the minimum
peak height detection threshold, it will be sized at the
same size as the true peak. Pull-up can occur as a
result of the following:

- Application of a sub-optimal spectral can cause
pull-up. If necessary, spectral standargs can be
injected on the same capillary after th
run and a new spectral can be made

- Amplification using excess input n lead to
off-scale peaks. The matrix ot perform
properly with off-scale dM{O
6.2.5.8.3.5:  Other Q\
In addition to @on artifacts described above
the  following agg‘omalies can arise  during
a

electrophor&n analysis:

in s riation between injections such that allelic

Signi Qom temperature fluctuation may result

der :eaks differ by more than 0.5 bp from allelic

¢ %s in other injections. This will disrupt sample

\ alysis using the GeneMapper ID program.

Analyzing samples with an injection of allelic ladder

nearest the questioned samples may alleviate this

Q problem.  If desired, the sample(s) and an allelic
ladder may be re-injected to confirm the typing.

0 Artifactual peaks of a single color will not display the

13 6 typical spectral overlap characteristic of the five

\ fluorescent dyes in the raw data. Peak width may not

Q be similar to the peaks resulting from dye-labeled

& DNA. These peaks can be shown to be artifactual by
re-injection of the sample.

6.2.5.8.4: Detection of Single Male Contributor

A sample may be considered to represent a single male

haplotype when the observed number of alleles at each

locus is one and the signal intensity ratio of alleles at a

duplicated locus is consistent with a profile from a single
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contributor. All loci should be evaluated in making this
determination. It should be noted that individuals have been
typed who exhibit multiple locus duplications at loci other
than DYS385.

6.2.5.8.5:  Detection of Mixtures

Mixed DNA samples are commonly encountered. All loci
must be taken into consideration when interpreting a
mixture. Less intense peaks that fall in the n-4, n-2 or n+3
positions should be interpreted with caution basgd on the
examiner’s training and experience. As a gudch
maximum expected stutter percentages for

listed in a table (see Stutter Bands). &e here two

distinct genotypes are observed and could be
considered stutter, then both genotype@ reported.

6.2.5.8.6: Interpretation of Mixed Sar&
e Mixtures with Major/ ale Contributors

A sample may be capsidered to consist of a mixture of
major and mino le contributors if a distinct contrast in

signal intensity mong the alleles. All loci should be
evaluated i this determination.

o pdures with a Known Male Contributor(s)

.

n %e cases, when one of the male contributors (e.g., the

ictim) is known, the genetic profile of the unknown male

tributor may be inferred. Depending on the profiles in

Q the specific instance, this can be accomplished by

O subtracting the contribution of the known male donor from
the mixed profile.

. \6 e Mixtures with Indistinguishable Male Contributors
Q When major or minor male contributors cannot be
distinguished because of similarity in signal intensities or
the presence of shared or masked alleles, individual males

may still be included or excluded as possible contributors.
Indistinguishable mixtures can be processed using the Y
mixture tool (excel sheet). The mixture is copied or typed
into the sheet and all possible Y-STR profiles are compared
against the US Y-STR database. The results are reported as
the number of profiles that could be included in the
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mixture.

Any result discrepancies between two qualified examiners
must be mediated and interpreted by a third qualified DNA
examiner. It is recommended that a Supervisor or
Technical Leader render all final allele determinations
when consensus cannot be reached.

6.2.5.8.7: Incomplete Y-STR Profiles

The possibility exists that not every locus will amplify. This
can occur if the DNA is degraded, if the DNA sam oniains

PCR inhibitors or if a very small quantity of D been
amplified. Since each locus is an independent er whose
results are not abased upon information pr’% the other

from the loci

markers, results can generally still be int@(
that do amplify. \$
6.2588  Y-STR Profik |nterpreta®

Following GeneMapper a ach sample is evaluated at
each locus by visual identificdtion of amplified product(s). The
alleles are recorded %gnd cOmparisons are made between the
question  sample reference standards. Determining

whether the of one sample is consistent with the
genotype of%er sample is based on the analyst’s

professio%tra d judgment.
.
Incl sio\ the reference standard sample genotype(s) is/are

t in the evidentiary or questioned sample(s), at all loci
the reference individual is included as a possible source

ch DNA. If the evidence sample is degraded or limited
O les are obtained, the suspect can still be included if his/her
0 alleles are consistent with that of the evidence. If the evidence
sample is a mixture, and the suspect’s alleles are included in

. 6 that mixture, he/she can still be included.
Q\ Exclusion: If at any locus tested, the reference standard sample
& genotype(s) is/are not present in the evidentiary or questioned
single source sample(s), the reference individual is excluded as
a possible source of the DNA. Exclusions in mixtures or
degraded (partial) profiles will be determined by locus to locus

comparison.  Exclusions cannot be made on profile that have
been deemed too limited for interpretational value.

Too Limited For Comparative Purposes: This may occur when
the allele signals are weak or only very limited genetic
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information is obtained. Example: Only results from one or two
loci are obtained with very light signal, possibly allelic drop
out, allelic drop in, or perhaps the weak single allele cannot be
ruled out as a heterozygote. This type of genetic information
would be too limited for interpretational value.

Inconclusive: It is possible to obtain a STR profile that
contains a complex mixture from multiple individuals and
contains alleles that do not meet the analytical threshold or
peak morphology. In these cases the result may be reported as
uninterpretable or inconclusive. If a sample is reported as
inconclusive then a reason must be given in the rep .ethe
complexity of the mixture, b. insufficient quali %a, C.

limited amount of DNA) Example "The DNA p obtained
from Q1 is inconclusive for comparative p ue to the

complexity of the mixture

6.2.5.8.9:  Statistical Calculations \K

Since Y-STRs are paternally '@ the counting method is
S

the preferred way to pe atistical calculations. Al
statistical calculations ar med using the mixture tool
excel sheet. Created by OJ adapted by ASCL based on
the US Y-STR e. This database is located at the
following address:
http/Awww. us ase.org/newdefault.aspx.

Enter,, e%llele in at the appropriate loci and search the
he obtained profile. Once the search is completed

databa\
mm e summary and place in the case file.

6.3: Reports
The policie @ing case records conform to the lab-wide policies and may be
found in tgyb-wide quality manual.  All current cases are stored electronically
with aid of Justice Trax LIMS-plus software program. Once review is

co he electronic version is considered the official case record, and the paper

& e destroyed.
& .3.1: Elements of the Case Report

*All reports must contain the following items as recommended by
SWGDAM.

a. Case identifier
b. Description of evidence examined
c. A description of methodology
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Loci examined

Results and/or conclusions

An interpretative statement (either quantitative or qualitative)

Date issued

Disposition of evidence

A signature and title or equivalent identification of the person(s)
accepting responsibility of the content of the report.

j. A statement that addresses the fact that only samples listed on the report
were tested.

—TQ o a

6.3.2: Report Guidelines

Templates for the most common DNA reports are available on e.

6.3.2.1: No DNA Obtained \\
1. RESULTS &O
No DNA profile was obtained ﬁor& ence).

6.3.2.2: Single Source Stains

Condition 1: Reference standag(’ctim / suspect) is consistent with
the item of evidence. No inglication of a mixture.

1. RESULTS
The DNA iden@n Q1 (evidence) is consistent with that of

K1 (victim)eNo foreign DNA profile was found.
e
2. RESULT:

Th NA identified on Q1 (evidence) is consistent with K1

Ql suspect).

e% If evidence (Q) was recovered from an item of evidence
r than those removed directly from the person(s), statistical

alues for the match must be given.

Condition 2: Reference standard K2 (suspect) is consistent with the

9
&Q\ Q1 (evidence). No indication of a mixture.

1. RESULTS
The DNA extracted from K2 (suspect) is consistent with the
DNA extracted from Q1 (evidence). The probability of selecting
an individual at random from the general population having the
same genetic markers as those identified in K2 and Q1 is
approximately 1 in W in the Caucasian population, 1 in X in the
Black population, 1 in Y in the Southeastern Hispanic population
and 1 in Z in the Southwestern Hispanic population.
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Statistical data that indicates uniqueness (values equal to or
greater than 1 in 300 billion), will include the conclusion stated
below:

CONCLUSION
The DNA identified on Q1 (evidence) originated from K2
(suspect) within all scientific certainty.

conclusion statement is given. Only resullts.

6.3.2.3: Mixtures \\?

Condition 1: The results from the Q1 (evi @ ow more than
one source of DNA, however, a domi major) profile can be
the K2 (suspect).

determined from the DNA that is consis

1. RESULTS O

The DNA profile obtainedqJr Q1 (evidence) indicates the
presence of DNA frorm!e than one individual. It is noted that
the major compon NA identified in Q1 (evidence) is
consistent with tl profile obtained from K2 (suspect). The
probability of sélgctifg an individual at random from the general
population Jaaving the same genetic markers as those identified in
Q1 and@approximately 1 in W in the Caucasian population,

e Black population, 1 in Y in the Southeastern

1 ingX |
Him% population and 1 in Z in the Southwestern Hispanic
Qla n.

1 (victim) cannot be excluded as the minor contributor to the
DNA profile obtained from Q1 (evidence).

*Note* If statistical data does not render unigueness, no
6 .

Q\ Statistical data that indicates uniqueness (values equal to or
& greater than 1 in 300 billion), will include the conclusion stated
below:
CONCLUSION |
The major component of DNA identified on Q1 (evidence)
originated from K2 (suspect) within all scientific certainty.
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*Note* If statistical data does not render uniqueness, no
conclusion statement is given. Only results.

*Note* If evidence (Q) was removed from the victim’s person
and contains a semen stain, then the following interpretations
will be followed.

e [f the victim’s profile is in the epi fraction and the semen
fraction contains a male profile with no indication of
mixture, then the victim does not need to be addressed in
the report.

e If the victim’s profile is in the epi fraction andthe semen
fraction contains a mixture, then the victim n 3 be

addressed (included or excluded) from the

Condition 2:  More than one reference ad could have
contributed to a mixed stain result. Can eparate the major and

minor components of the DNA profike. nnot exclude either
reference sample as being contributors 4 the DNA profile.

1. RESULTS x
(Probability of Ex Inclusion)

The DNA extragte Q1 (evidence) indicates a mixture from
more than one Nipdividual at 8 of 12 loci. This mixture is
consistgnt %ga mixture of DNA from K1 (victim) and K2

% of unrelated (Caucasians) would be expected

(suspect%
to bé& exclided as contributors to the observed DNA mixture.
0

. ely, 1 in 34,000 randomly chosen Caucasian individuals
expected to be included as contributors to the observed
DINA mixture.

Q *Note* In sexual assault cases, if the race of the perpetrator is

known, only the statistical data from that race may be given. If

IS the origin of the sample is unknown then all statistical data will
be given.

&Q *Note* If a homogyzous peak falls below the stochastic

threshold, then the loci cannot be wused in the statistical
calculations. If either or both heterogyzous peaks both fall below
the stochastic threshold then the loci cannot be used in the
statistical calculations unless the expected allele numbers are
accounted for.

Or
2. RESULTS
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(Likelihood Ratio)

The DNA extracted from Q1 (evidence) indicates a mixture from
more than one individual. This mixture is consistent with a
mixture of DNA from K1 (victim) and K2 (suspect). The mixture
profile from Q1 (evidence) is 100 billion times more likely if it
came from a mixture of DNA from K1 (victim) and K2 (suspect)
than if it came from two random Caucasian individuals, 1 trillion
times more likely if it came from two random Black individuals
and 2 trillion times more likely if it came from two random
Hispanic individuals.

.
6.3.2.4: Forensic Paternity Case @6

Condition _1: Cannot exclude the alleged fathe@rue biological
father. K

**All alleles are designated on report.

1. RESULTS Q

Single Parentage Index: 5,140

Based on the above resulfs, (Alleged Father) cannot be

excluded as the biolo% of K2 (child). The probability
.99%.

of paternity in this c&

Condition_2: The f@s excluded as the true biological father.

1. RESULSTS
Based o above result, K3 (Alleged Father) is excluded as
bei e biological father of K2 (Child).

@e* In paternity cases, if the race of the mother and alleged
r is known and similar, then only the statistical data from

quat race may be given. If the race of the mother and alleged

@

father is known but different, then only the statistical data from
those two races may be given. If the origin of the sample is
unknown then all statistical data will be given.

&Q 6.3.2.5: Y-STR Report Guidelines

Exclusion Report
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The Y-Chromosomal DNA profile obtained from Item 1 does not match the
Y-Chromosomal DNA profile obtained from the blood of John Doe.
Therefore, John Doe is excluded as the contributor of this DNA.

Inclusion Report
The evidence listed below has been analyzed utilizing PCR
(Polymerase Chain Reaction) DNA technology. The following loci
have been examined: DYS456, DYS389l, DYS390, DYS389ll,
DYS458, DYS19, DYS385, DYS393, DYS391, DYS439,DYS635,
DYS392, Y-GATA-H4, DYS437, DYS438, and DYS448.
Items Examined:

_ %,
Q1  Vaginal swabs \
o

K1  Known oral swabs from suspect

Results: \&

The Y-STR profile obtained from Q s the Y-STR profile obtained
from K1. Therefore, neither K1, f his paternally related male
relatives can be excluded as the c@utor of this DNA.

The Y-STR profile obtal Kl and Q1 has been observed in 0 of
African American indi 0 of Asian individuals, 0 of

Caucasian individuals$ Hlspanlc individuals, and 0 of ~ Native
American individuals in the database.
Samples hayve ﬁtamed.

6.3.2.6: SDIS Forensj upplemental Reports

The DN sework Section will be notified by the CODIS Section once a

Forengic has occurred between a forensic unknown and suspect known.
The analyst will generate a report based on this information.

.

SECT @JIPM ENT CALIBRATION AND MAINTENANCE
@)

suitable and properly operating equipment will be employed and only authorized
personnel should operate the equipment. The purpose of the procedures in this section
is to ensure that the parameters of the testing process are routinely monitored in the
manner necessary to maintain the success and reliability of the testing procedures.

It is possible to verify “after the fact” that the equipment, materials and reagents used in
an analysis have not significantly affected the reliability of the results. For example,
controls utilized during each phase of the testing procedure are designed to signal
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potential problems in the analysis. If acceptable results are obtained on these controls,
it is reasonable to assume that the results from other samples analyzed simultaneously
are also reliable. If the controls indicate a problem with the analysis, it may be possible
to determine the source of the problem and make corrections. Depending on the nature
of the problem, re-analysis of the samples may be required.

However, where the samples are irreplaceable and/or limited in amount, it is highly
desirable to minimize the need for repeat analysis due to failure of equipment, materials
or reagents. To that end, quality control (QC) procedures should focus as much as
possible on preventing problems before they occur rather than dealing with them after

they happen. E

.
7.1: Instrument and Equipment
The following Category 1 equipment is considered to be crit &e forensic

DNA section: O
Pipettes Thermocyclers K
Thermometers Refrigerators \
Freezers 7500 Q
Heat Blocks pH Meter
EZ-1 Robots 3500xls cj@ility

7.2: Inventory

\drive for each instrument or piece of
A analysis. This log may include the
er, purchase date, replacement date, and if
| requirements of the Arkansas State Crime

An inventory log will be maintained o
equipment considered to be essentia
manufacturer, model number, seri

present, asset number and all itio
Laboratory Quality Manual

7.3: Operating Manua

Warranty infor n
readily availab a

operating manuals will be filed in the laboratory and
perators of instruments and equipment.

7.4: Calibratig)M aintenance / Repair Records

n instrument or piece of equipment requires calibration, service or maintenance,
rmation will be documented. Maintenance logs will be maintained either on the
A “S” drive or on the applicable instrument control computer(s).

** In the event that any piece of equipment fails or does not pass its specific requirements,
the equipment must be taken out of service until it can be maintained properly.
a. All equipment failing must be documented in instrument log
b. A sign must be placed on the equipment as “Out of Service”
c. No equipment will be placed back into service until proper performance is
demonstrated.
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d. The DNA Quality Manager must inform the Technical Leader and
Casework Supervisor of all equipment failure.

7.5: Calibration and Maintenance Schedules

Each instrument/piece of equipment considered essential for DNA typing will be
maintained (may include calibration) or wverified on an appropriate schedule.
Preventative maintenance on the 7500, 3500xl, EZ1 advanced, EZ1xl advanced and
the Qiagility will be performed, at a minimum, yearly, by the manufacturer.
Schedule for mamtenance is found in the DNA “S” drive on the computer. A
maintenance log is maintained on any instrument or piece of equipment in which
the following has occurred: damage, malfunction or modification or aiw to
equipment. Schedule and description for maintenance is found in the% e on

the computer. The date all equipment is removed from servicéi rded and
maintained on the DNA drive for a minimum of one& CLD/LAB
accreditation cycle. O

As Needed or Annually at a Minimum Q\'

e pH meter - solution is probe checked an @d as necessary by laboratory
personnel.

e Centrifuges - cleaning by Iaboratory&r;o/nnel with 10% bleach solution.

e Spatial and Spectral for 3500xl er array door is opened a spatial and
spectral (G and F dyes) must med according to the manufacturer.

e Tachometer - will be sent for'ealibration

7.5.1: Annually ’\%

e Pipettes — perfo e checks and calibrated by an outside company.
al Bycler calibration system must be sent out annually for

e Dirift-con-
calibratio
. NIS:C}@Ne Thermometer — A NIST traceable thermometer will be

calibratedjor a new thermometer purchased.

752" i-Annually
o

& o'Thermometer — All thermometers will be verified by a laboratory personnel
using a NIST traceable thermometer. In addition, prior to being placed into
service, thermometers will be wverified using a NIST traceable thermometer

(unless the thermometer being placed into service is NIST traceable).

7.5.3: Quarterly

¢ Biological safety hoods — serviced and calibrated by outside company, if
needed
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At the current time, the fume hoods in the laboratory are monitored through a
software program called WinControl.  The Software receives data from
control points throughout the hood system and displays them on a monitor in
the office of Rick Gallagher. Another monitor is located in the Arkansas
Building Authority’s (ABA) office located in the Natural Resources Building
adjacent to the Arkansas State Crime Laboratory. The HVAC system is
monitored by both ABA Engineering and Operations Sections. The
monitoring is through a web based remote entry software program provided
by the HVAC controls vendor. Currently, if an alarm goes off in a hood, it
will display an alarm message which will trigger a computer respapse and if
needed, an on-site visit from maintenance personnel. If the probl ersists,
an outside company will be brought in to handle the problem.

e Balances are performance-checked wusing NIST trac% eights per
instructions detailed on DNA-FORM-06. The NIST e weights are

calibrated every 10 years. \'

7.5.4: Bi-Monthly Q

e Thermocyclers and Quanitative PCR T lers — Driftcon temperature
verification test performed by laboratorypefsonnel. If test fails, an outside
company is called for service and uRif is taken out of service. (See DNA “S”

drive) O
7.5.5: Monthly Q

e Swipe tests: A swif f the DNA and Physical Evidence Section is on a
scheduled rotatio on swabs are moistened with distilled water and
rubbed on the lyst’s bench top. Results will be submitted to DNA

Technical L analyze and produce a report. If contamination is
detected, k area with contamination will be wiped down with a 10%

bleach d retested immediately and also placed on the next month’s
swipﬁ? schedule. This area will not be used until the results are deem

cept by the Technical Leader.  The DNA Supervisor, CODIS
. inistrator, Physical Evidence Supervisor, Quality Managers for CODIS,
, and Physical Evidence will receive the report. All documentation is
lept on the DNA “S” drive on the computer.
& e The 3500xI and computers restarted.
o Wet the seals on the 3500xl
7.5.6: Weekly (by laboratory personnel as needed)

e Polymer is changed on the 3500xl.
e Conditioning wash is performed on the 3500xl.
e Change buffer containers, septas, and reagents on the 3500xl.
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e Grease O-rings on the EZ1 robots

7.5.7: Each Day of Use (by laboratory personnel as needed)

e Autoclave — check water levels before use.

e Check temperature of refrigerators and freezers in both pre-amp and post-amp
rooms on DNA-FORM-17a,b and DNA-FORM-7

e Qiagility is decontaminated and documented on DNA-FORM-38
e Heat Blocks — temperature checked prior to use.

e Bench tops — CODIS DNA (pre):

After each use, the bench tops must be

e End of day (after last protocol) on the EZ1

cleaned with a 10% bleach solution and documented on DNA-FORM:-11
6 *

= Clean Piercing unit

= Check that the tray and
and then di water.
= UV for 20 minutes.

Close Door
Press “2” MAN (Manual Function)

Press “3” Clean O

Press “Start” \K
Open door and clean piercing@ ith a soft cloth and

ethanol. Piercing unit is sharp

Wipe piercing unit with di

Close Door and Press ‘E\@

Press “ESC”

e clean, if needed clean with ethanol

%M%l

= Documented on DNA
.
7.5.8: Instrument or Equi t Cleaning Procedures

o Centrifuges
Wipe out_tb

appropria

sof the centrifuge with 10% bleach solution as needed, or
r as recommended by manufacturer.

o Biolo& Safety Hood

each use, wipe down inside of hood with 10% bleach.

*
&@ Transport/Storage of Equipment

In the event the equipment needs to be stored or transported the following precautions

will be taken to ensure proper functioning and to prevent contamination and

deterioration.

e Storage

Equipment will be decontaminated and processed for storage according to
manufacturer recommendations.
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e Transport

Equipment will be prepared for movement if necessary according to
manufacturer’s recommendations.  Equipment sensitive to movement (eg.
3500xI) will be, ata minimum, performance checked according to Section 7.6.

7.6: Performance Checks

Any new critical instruments or equipment that has been serviced requires a
performance check to ensure it is operating properly before being used for casework

analysis. The performance check will be documented and approved bysthe DNA
technical leader. 60

1. 7500: Following the maintenance or moving of @0 a performance
check will be performed. The performance check%le a set of standards
be run (that have already been QC’d) and have g R2 value of .98 or
above and the top standard be within 2 standarCwe€viations of the validation

values.
Q moving of either 3500xI a

performance check will be per The performance check requires a
ladder to be injected using the§stahdard protocol. The run will then be
analyzed in GeneMapper -X 1o ensure that the ladder passes the
requirements setup in Ge r ID-X.

2. 3500xL: Following the mainten

3. Thermocycler: Follox@we maintenance or repair a performance check will
be performed. e performance check requires a set (minimum of 2) of
2800M and — to be amplified according to standard PowerPlex 16HS
protocol. ,TheN\samples will then be run on the 3500xI and analyzed in
GeneM ID-X to ensure the sample amplified properly. All samples are
requirgdNto “amplify properly to pass the performance check. The DNA

4Qagility: Following the maintenance or repair a performance check will be
IS performed. The performance check requires a set of standards be run on the
7500 (that have already been QC’d) and have a passing R2 value of .98 or

&Q above and the top standard be within 2 standard deviations of the validation
values.

5. Qiagen EZ1: Following the maintenance or repair a performance check will
be performed. The performance check requires a set (minimum of 2) of NIST
traceable blood on FTA to be extracted, quantified, amplified, and run on a
3500xI. The set will then be analyzed with GeneMapper ID-X to ensure the
extraction occurred properly. A passing performance check is when the
amount of DNA extracted is at least 0.05 ng/ul and the sample produces the
expected DNA profile.
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6.

SECTION 8: PROFIC

Proficiency testin

Qiagen Qiacube: Following the maintenance or repair a performance check
will be performed. The performance check requires a set (minimum of 2) of
Semen containing sample. These samples will be prepared by mixing saliva
swab with semen. A passing performance check is showing a good separation
of male and female in the semen fraction by analyzing the quantitation data.

IENCY

g is used periodically to demonstrate the quality performagce of the

DNA laboratory and serves as a mechanism for critical self-evaluationgNJThis is
accomplished by the analysis and reporting of results from approzr'@ ogical

specimens, subm

All specimens su
according to the
proficiency test.

itted to the laboratory as open and/or blind case evi

bmitted as part of a proficiency test must be a and interpreted
DNA analysis protocol approved by the H:)KK;: t the time of the

Since the proficiency-testing program is a critical ele quccessful QA program,
it is an essential requirement.  The Arkans Crime Laboratory utilizes

proficiency testin

g from approved ASCLD-LAB providers.

Open proficiency test specimens are pm\: to the laboratory and its staff as

trate the reliability of the laboratory’s

proficiency specimens and are used t
analytical methods as well as the@pretive capability of the DNA Analyst.

Participation in t

he open proficiegey tes® program is the primary means by which the

quality performance of this ratory is judged and is an essential requirement
since this laboratory performs c ork.

8.1: Personnel Q

Proficiency (te pertains to those DNA Analysts actively engaged in DNA
n

testing. It i

datory that the DNA Analyst conduct the entire test alone without

selec r accepting any assistance from other persons. Violation may result in

cipli action for those receiving and those rendering assistance. If the
&xa jners have any questions or require assistance, they should contact the DNA

hnical Le

ader. In order to avoid unfair advantages to other examiners at

ifferent stages of analyzing the same proficiency test samples, they may not

consult one

another with regard to their samples, procedures, analysis or

interpretations. To do so defeats the purpose of proficiency testing for the
individual and the laboratory. Newly qualified analysts will complete a proficiency

test within 6

8.2: Frequency
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Proficiency tests are performed semi-annually such that each DNA Analyst is tested
at least twice a year, (once in the first six months of the year and a second in the
second six months of the year). There must be at least four months between each
test, and not more than eight months between tests. For the purpose of tracking the
time between tests, the date the test is performed has been designated as the date of
the proficiency review. All analysts, technical reviewers and technicians shall be
proficiency tested at least once per year in each of the DNA technologies including
test kits for DNA typing and each platform in which they perform analysis.

8.3: Specimen

Each proficiency test may consist of dried specimens of blood a other
physiological fluids, either singly or as a mixture. Each sample to be hould
contain an amount sufficient so that a conclusion can be drawn \ results of

the analysis.
o

8.4: Documentation of Proficiency Test Results

When the proficiency test is complete, all results (pr@ test case file) will be

given to the Technical Leader or designee. T ial case file is stored in
JusticeTrax. The official electronic versio include all administration,
examination documentation, how samples Were@ined or created (if internal test),

results from provider, and any corrective W reports.

The Technical Leader will provide summary of who was tested and status
of their performance. This informgtioms will be documented in a separate secure
filing system. Documentation f this % also submitted to the NDIS Administrator.
*1t is noted that all profiéi ts must be processed consistent with the normal
processing of casework, ing all associated documentation (technical and
administrative review

Data Documentation
Upon the co @ of a proficiency test, at a minimum, the following proficiency
test data igféfmation should be collected and submitted to the Technical Leader

ple” test source for evaluation:
1.4 Proficiency Test Set Identifier

ity of DNA Analyst
: tes of Analysis and Completion
Q. Copies of all Work Sheets/Notes and supporting conclusions
. GeneMapper 1D worksheets
Any discrepancies noted

6.
7. Corrective actions taken (if applicable)
8.  Test Results

Report Format for DNA Analyst’s Test Findings
Some conclusion is required as to whether the unknown and known specimens
could have a common origin or whether an exclusion can be demonstrated.
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Adequate and correct discrimination must be demonstrated in order to pass the
proficiency test.

Review and Reporting of Proficiency Test Results

The Technical Leader and either the Casework Supervisor or CODIS Administrator
(depending on proficiency cycle) reviews all test materials and compares results to
the information from the test manufacturer and informs the DNA Analysts of the
tests results and documents their performance. The Scientific Operations Director
will review the results of the Technical Leader and Casework Supervisor and
document it on the proficiency log. This review should be conducted in a timely
manner. The electronic copy of the proficiency test is the official copy.

é .

8.5: Evaluation of Proficiency Test

1. No analyst performing/assigned to a proficiency test W@\ﬂvolved in the
#2.

proficiency review process. Except for the technical Jleade

2. The technical leader must review and initial on view sheet that any
inconclusive result complies with the laboratory’s es.
3. All final reports are graded as satisfactory or ugsatisfactory.

DNA profile typing data. Administratie ®rrors shall be documented and
corrective action taken to minimizé&g¢the error in the future.

i. All reported major and mi les are correct

ii. All reported inclusions lusions are correct.

iii. All reported geno d/or phenotypes are correct according to

consensus  genofypes/pRenotypes or within  established empirically
pﬁg

a. A satisfactory grade is attained when ‘6 no analytical errors for the

determined r&
iv. All reports,re as inclusive or un-interpretable are consistent with

written _laboratory  guidelines.  The basis for inconclusive
interp I in proficiency tests must be documented.

*Minor aII If there is a discrepancy between the provider results verses
the arm@l csults, the test can be graded satisfactory if the minor alleles meet
inter?re i@hal guidelines (refer to Section 6.2.2.2).

criteria are not met. The Section Chief must initiate a Corrective Action
Request (CAR) in Qualtrax.

L 2
&Q\An unsatisfactory grade is attained when any of the above satisfactory

4. If there is a discrepancy between the expected results and the experimental
results, the Casework Supervisor and/or DNA Technical Leader must notify the
labwide QA Manager. Minor discrepancies may be deemed satisfactory based
on the following factors with approval of the labwide QA Manager: Discipline
interpretation guidelines or Consensus resullts.
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5. All discrepancies/errors and subsequent corrective actions must be documented.
6. All proficiency test participants shall be informed of the final test results.

Proficiency Test Review Procedure

1. All proficiency tests will be reviewed the same as casework. See section 9 for
technical and administrative review procedures.

2. Since reports do not include the locus and alleles, the proficiency test
documentation to be sent to the proficiency provider must be technically
reviewed to eliminate transcription errors. As a further measure to additionally
eliminate any transcription errors, the Administrative Reviewer t <also
examine the locus and alleles that are being transcribed onto iency
provider’s worksheets. é

3. When proficiency test reviews are documented in the X Employee
History Binder on the Proficiency Testing Log (ASCL- 1), the Date
Completed indicates the date that the administrative reﬁe urred. The Date
under Results Review indicates the date the results proficiency provider
are reviewed.

8.6: Corrective Action for Proficiency Test

The following clearly defines the specificypolicies, procedures and criteria for any
corrective action taken as a result of a @ cy in aproficiency test.

8.6.1:  Authority and Accounta@

It is the responsibility @ Casework Supervisor to assure that discrepancies
are acknowledged noN any corrective action is documented.

8.6.2:  Types of
8.6.2.1: iSt)ative Error (Level 2 Nonconformity)

y significant discrepancy in a proficiency test determined to be the
. resut of administrative error (clerical, sample mix-up, improper
storage, documentation, etc.) may be corrected as follows:

&Q 1. A second sample set may be submitted to an individual within one

week if the Casework Supervisor believes discrepancies occurred
in the first test sample set. The second sample or test material will
be different than the first sample but will apply to the same subject
matter under testing. The individual will immediately examine the
second sample upon receipt.

2. If an error of this type is not detected until the Analyst has
concluded their analysis, and therefore negates their work, they
must be issued an additional proficiency test set. The duplication
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of analysis due to administrative error in no way reflects negatively
on the analyst. However, the cause of the error should be found
and eliminated from future proficiency tests.

3. If an error is due to any clerical or administrative error
(typographical or otherwise — not including analyst sample mix-up
or improper storage), the internal review processing steps must be
evaluated to eliminate or reduce errors.

8.6.2.2: Systemic Error (Level 1 Nonconformity)

Any significant discrepancy in a proficiency test determined4to be the
result of a systematic error (equipment, materials, environ@«may

require a review of all relevant case work since the D s last
successfully completed proficiency test.  Once of the
discrepancy has been identified and corrective acti , all DNA

Analysts should be made aware of the appropriﬁ ctive action in

order to minimize the recurrence of the disc@

8.6.2.3: Analytical / Interpretative Error Q

1. Any significant discrepancy in ciency test result determined
to be the consequence of aR, arfalytical /interpretative discrepancy
must prohibit the indivi%lsminvolved in producing the discrepant
result from further ex of case evidence until the cause of
the problem is i mand corrected. The Technical Leader
determines the n audit prior cases based upon the type of

error and its cause.

2. Before # :% analysis or interpretation of casework, an
additional s f open proficiency samples must be successfully
completad by the individual responsible for the discrepancy.

8.6.3: Docu @n

The esu f the proficiency tests and corresponding identifiers are kept in
the Analyst’s personnel manual. Any corrective action needed due to
. %)f the above discrepancies must be documented in Qualtrax.

« ”
Once the proficiency has been completed it will be transferred to proficiency
storage, and will serve as training samples.

SECTION 9: CASE RECORD

The testing period is defined in the examination notes as the date on the extraction
worksheet to the date the report is generated.
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Any examination records prepared by an individual other than the analyst who
interprets the findings and/or authors the case report will have the preparing analyst’s
initials indicated on the worksheet.

Prior to issuing a formal report, all casework is subject to technical and administrative
reviews by qualified individuals.

In the event that the author of the report did not generate all of the data used in the
report, the signature on the report will indicate that all data used for reporting was
reviewed by the author of the report.

A master list for abbreviations will be placed on the DNA drive a dated
periodically.

9.1: Reviews \\Q
9.1.1: Technical Review @

The technical reviewer shall be or have beQ nalyst qualified in the
methodology being reviewed and not the al f the current report. The
technical reviewer will review all docume the case file to ensure that
there is sufficient basis for the scientific§conclusion(s) in the report and then
complete and sign the technical remm indicating that a technical review
has been completed. The techni iewer will electronically initial that the
technical review was complete 'mice Trax. If a discrepancy is found and
an agreement is not reached Qen the DNA analyst and the reviewer(s), the
Casework Supervisor will be® consulted.  The Technical Leader will be
notified of all techni and consulted for a final decision if there is still
a discrepancy. &\

9.1.1.1: The \ki

is now maintained electronically and contains the following

Submission Sheet
Extraction Sheet

.

Q\ e Worksheets (* When appropriate)
& o Quantitation Sheets

STR AMP Sheets
Master Mix Sheet
Plate Loading Sheet *
Call Sheets
PopStats *
o CODIS™*

e GeneMapper Data

O O O O O
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e Review Sheet
e (Case Report

Any corrections made to a file released for the review process will be
documented in our Justice Trax LIMS system.

9.1.1.2: Technical Review Sheet

The technical review must review all of the criteria described on the
technical review sheet. The criteria have been duplicated below.

e Are notes present which adequately describe the pac@’and
description of the evidence?

e Were all necessary analyses performed and docu ording to
established guidelines?

e Was the request of the agency addressed by th e
case (reasonable)?

e Have all out of bin Microvariants been c :

e Have all controls, internal lane stand&@nd allelic ladders been

verified for expected results?

rformed in the

e Are all genotypes correct and all et the required threshold(s)?

e Are all genotypes correct ang jran d (including proficiency)?

e Hawve all the necessa le files been imported into the
GeneMapper ID-X proj nd are all the imported sample files

appropriate and acce

e Are the conclusions th inclusions and exclusions) and statistics (if
applicable) cerr

e Is the report all errors and understandable to persons who will
read the repprt?

per ID-X Profile Comparison been performed in this

esting results are inconclusive or of no probative value, has

appropriate evidence been examined or submitted for further testing

€. Serology — Tape Lifts, Trace — Retained Hairs, etc.)? Are all

. 6 CODIS requirements addressed: eligibility, appropriate specimen

\ category, all appropriate samples(s) indicated on CODIS entry sheet,
etc.?

&9.1.2: Administrative Review

An administrative review does not need to be qualified in the technology used
in the case, but the administrative reviewer must be trained and qualified to
perform administrative reviews.  The administrative reviewer evaluates the
report and supporting documentation for completeness and for editorial
correctness. If the administrative reviewer finds an error in the case file, the
error should be corrected after consultation with the DNA analyst and/or
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technical reviewer. Once the error has been corrected, the administrative
reviewer will sign the administrative review sheet and scan the review sheet
into case images in Justice Trax. The administrative reviewer will
electronically initial that the administrative review was completed in Justice
Trax and send one (1) copy of the report out to the submitting agency on
iResults. The administrative review cannot be performed by the author of the
report.

9.1.2.1: Administrative Review Sheet

The administrative review must review all of the criteria described on the
administrative review sheet. The criteria have been duplicated .

e Does all examination documentation have the dat @ing when
the work was performed, ASCL case number anx ored in the
appropriate folder n ‘Requests’?

e Does all administrative documentation (
subpoena) contain the ASCL case numb

comtact forms, faxes,
is it stored in ‘Case

Images’?

e Has the chain of custody been review isposition of evidence?

e Is the report consistent with ry quidelines and editorial
correctness?

e If this is a proficiency, aM transcriptions correct on proficiency
provider’s forms?
e Are all corrections i

se file made consistent with laboratory

policy?
e Is the request %ﬂ ustice Trax consistent with the date evidence
was submitte & A analysis?
9.1.3: Review for uthored Case Testimony
Testi may be rendered by another qualified DNA analyst upon

of the case file. ASCL-FORM-57 shall be filled out and
scanned into the case file.

9.2: t‘\@ve Action

rréctive actions will be performed according to the Arkansas State Crime
Laboratory quality manual.

9.2.1: Authority and Accountability

The Casework supervisor will be responsible to assure that discrepancies are
acknowledged and corrective actions are documented according to the
Arkansas State Crime Laboratory Quality Manual. Corrective actions shall
not be implemented without the documented approval of the technical leader.
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Any deviation from the DNA Quality Manual (DNA-DOC-01) will be
approved by the DNA Administrator and DNA Technical Leader. A log will
be kept of each deviation from the DNA Qualty Manual. The CODIS
Administrator will be notified of any corrective action.

SECTION 10: TESTIMONY REVIEW 60

See the Arkansas State Crime Laboratory Quality Manual for regarding
testimony review.

SECTION 11: AUDITS 5\&0

Audits are an important aspect of the QA program. T@e an independent review
conducted to compare various aspect of the DNA tory’s performance with a
standard for that performance. The audits are not in nature, but are intended to
provide management with an evaluation of the h@ory’s performance in meeting its

quality policies and objectives

11.1: Frequency Q

Audits must be conducted 0 er year, with the interval between audits not less
than six (6) months and not eding eighteen (18) months. At least one audit must
be completed by an outsille agency once every two years.

11.2: Records OQ

Records 0@1 inspection should be maintained and should include the date of the

ingpe area inspected, name of the person conducting the inspection, findings

an ms, remedial actions taken to resolve existing problems and schedule of
IRspection. These records are maintained in the DNA Audit Manual.

12: COMPLAINTS

Any staff member receiving a complaint should notify their supervisor. The complaint shall be
documented and given to the supervisor. The supervisor shall forward the complaint to the
Scientific Operations Director who will investigate the situation and notify top management
when necessary. When the concern takes on the nature of a complaint about the laboratory’s
activities or deficiencies in the quality system, the supervisor will investigate the situation and
forward all the information to the QA Manager.
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See the Arkansas State Crime Laboratory Quality Manual for the policy regarding
complaints.

SECTION 13: MISCELLANEOUS
13.1: Safety

All safety protocol and information is contained in the Arkansas State Crime
Laboratory Health & Safety Manual (ASCL-DOC-08). The safety ma cavers
general laboratory safety.

13.2:  Outsourcing O\\

The Arkansas State Crime Laboratory will only outs a vendor laboratory
that complies with Quality Assurance Standards ano@editation requirements of

federal law and can provide documentation compliance.  All vendor
laboratories must also comply to standards s in the Arkansas State Crime
Laboratory quality manual. Prior to any out ing of data, the DNA Technical
Leader will document the approval of the%ical specifications.

Laboratory will be re-analyzed qualified proficient DNA analyst in the

The data generated from samples % outsourced by the Arkansas State Crime
methodology used by the %Iab ratory. The re-analysis will give ownership of

the data to the analyst ng the analysis. The data must be technically
reviewed prior to being seafehed in the NDIS system. The case then gets an
administrative review re a report can be released.

The DNA Techni eader or his/her designee will conduct an initial on-site visit

to the vend % atory. If the contract extends beyond one year, an annual on-site
visit - will @Juwed. The laboratory can accept an on-site visit conducted by
D

i"ﬂé"?@
&

participating laboratory. Please see DNA-Form 21 for the on-site visit
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Appendix A

In the event the technical leader position is vacated, the following contingency plan will
be submitted to the FBI within 14 days for approval. Any work that is in progress may
be completed during the 14 day period, but new casework shall not be started until the
plan is approved by the FBI.

The Arkansas State Crime Laboratory will conduct interviews within the laboratory
among any qualified individuals. If there are no interested or qualified individuals the
Arkansas State Crime Laboratory will contact the surrounding states to ask for the
assistance of their technical leader until the technical leader position can be posted,
interviewed and filled.

A newly appointed technical leader shall be responsible for the documented
validation studies currently used by the laboratory and educational and a@
currently qualified analysts. \

*
f the
ecords of
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