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INTRODUCTION

The Forensic Biology Quality/Procedure Manual is not a public document.
Copies of the manual, or portions thereof, will be released only to
individuals having official business and upon proper discovery requests
relating to a specific case{s).

1.0 STATEMENT OF PURPOSE AND OBJECTIVES

1.1 Statement of Purpose: ISP Forensic Biology ex1st Cho provide
quality, unbiased and cost-effective analyses a@
identification of biclogical substances and r source{s)
relevant to the investigation and prosecuti of criminal
offenses in Idaho. The ISP Forensic Blo%s Quality/Procedure
Manual, along with the ISP Forensic S es Quality/Procedure

Manual, provide the framework for the ation of QC (Quality
Control) measures utilized in Forqus ogy to achieve that
purpose.
1.2 Objectives: \C)® Q &
N
1.2.1 To develop and ma1nt§2 xg& annual review and revision
(where necessary) quality procedures,
analytical met aégsc ols to ensure quality up-to-
date personnel ﬁ} iological screening and DNA
analyses.
@0
1.2.2 To eval e where appropriate) through
profici audits, and other means of review, the
thor hne§;> ffectlveness of biology personnel

tr 1n ; pPro ures and QC measures,
Qa g

1. 2<2{§% remain scientifically neutral by basing case/evidence
acceptance and analysis decisions, case reports and
testimony solely on sound scientific rationale.

1.2.4 To develop and use practices that respect and protect the
right of privacy for the genetic profiles developed in
forensic casework or for database entry.

1.2.5 To provide high quality training, technical and
informational assistance, biological analyses, written
reports and testimony.

1.2.6 To provide all services in a cost-effective and timely
manner.

BI-QA Revision 8
Biology QA Manual: (1) Introduction 7/28/08

Page 1 of 47 Issuing Authority: Quality Manager




. i
{ i

2,0 ORGANIZATION AND MANAGEMENT
2.1 Organizational Chart and Functional Structure

2.1.1 An organizational chart for ISP Forensic Services appears
in the ISP Forensic Services Quality/Procedure Manual. The
Forensic Biology organization is delineated below,

2.1.2 An organizational chart for the Idaho Statqf?olice appears
in the ISP Policy Manual. \SSD

2.2 Authority and Accountability in Forensic H@é@bgy

2.2.1 The Quality Assurance Standards fé}'Forensic DNA Testing
Laboratories and Convicted Offqﬁﬁér _DNA Databasing
Laboratories, developed by \Im ‘Ebrve as a model for
the ISP Forensic Biology QA hese standards
delineate specific respo bllxg d authority for the
DNA Technical Manager a N{\ @Manager {see standard
4,1 of the FBI quallz? ud T A copy of the

document may be fou Forensic Bioclogy Training
; Manual. Addition ’ 1:} Forensic Services
’ Quality/Proced ih dg}ignates specific authority for

the DNA Technts 4?5 nd DNA CODIS Manager.

@\

~$¥DNA%2§

NG

rv1sor Biology/DNA
Lead/CODIS Administrator)

4 Cvnthla R. Hall
R
Par®
| < l | |
FS-I1 Biology/DNA FS-1T FS-IT F5-I1 DNA
(Alternate CODIS Biology/DNA Biology/DNA Daﬁabase
Administrator) Stacy BE. Guess vacant Tanis Kloft
Rylene L, Nowlin

Note: Changes (personnel) to this page do not reguire new revision
numbers.

BI-QA Revision 8
Biology QA Manual: (2) Organization and Management 7/28/08

Page 2 of 47 Issuing Authority: Quality Manager




3.0 PERSONNEL QUALIFICATIONS AND TRAINING

3.1 Job Descriptions

General personnel qualifications and responsibilities, as well as
personnel record retention policies, are described in the ISP
Forensic Services Quality/Procedure Manual. Complete job
descriptions are available through the Idaho Division of Human
Resources web site:

(http://dhr.idaho.gov/dhrapp/stateJobs/JobDesg§$§%ions.aspx).

Training 2;55
Refer to ISP Forensic Biology Training mQB

Qualifications

Education, training and experience g?&? FQ%%DSlC Biology personnel
is formally established in the fo mum requirement
specifications (Minimum requlr tsxv 5é§1v1dual positions may
be reviewed at the time of jO \ cg@é&t and may exceed those
delineated below). Periocdi ntinuing education and
overall performance is zggg pl

a

d(éﬁ?ing the annual employee
evaluation. Opportunitij &\ rdC) ed by an F'S training budget.

3.3.1 Forensic Bi §§§gy /§erv130r/Techn1cal Manager
It is aSIQ? t urposes of this document (and is
current

Qg;as hat in a laboratory system of the
size dah ese functions will be served by a single
indi iéﬁual

bQ 1.1 Education

<2§. Must have at minimum, a Master of Science degree in
a biological science. Successful completion of a
minimum of 12 credit hours, including a combination
of graduate and undergraduate coursework in
genetics, biochemistry, molecular biology and
statistics (or population genetics).

3,3.1.2 Training
Training and experience in molecular biology and
DNA-based analyses from academic, governmental,
private forensic and/or research laboratory(ies).
Must also complete the FBI sponsored DNA auditor
training within 1 year of appointment, if not
already completed (dependant on FBI scheduling).
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3.3.1.3 Experience
Must have a minimum of three years forensic human
DNA laboratory experience as an analyst.

3.3.1.4 Continuing Education
Must stay abreast of developments relevant to
forensic DNA analyses through the Q;adlng of
current scientific literature and(attendance (and
participation) at DNA related geéminars, courses
and/or professional meetlngaeféor a minimum of 8
hours per calendar year. ‘(D

3.3.2 CODIS Manager QD

This function may or may né&ﬁgeczg} by the Forensic
Biology/DNA Supervisor. isxa

G for the purposes of
this document (and is qug@ %§§b@ase) that in a
s

laboratory system of daho's, the functions of
casework and datab égg%ers will be served by a
H single individual o™ CODIS Manager will also be
g appointed and msa tHé)same qualifications as the

CODIS Manager
K08
3.3.2.1 %ﬁ
mlnlmum, a Bachelor of Science degree
()1n ksggﬁlcal science and successfully completed
{SA oursework in genetics, biochemistry, and
molecu ar bioclogy. Must also have completed
C§Q coursework and/or training in statistics (or
<2§. population genetics).
3.3.2.2 Training
A combination of training and experience in the use
of computers, and database systems in a
laboratory/scientific setting. Must also complete
the FBI’s CODIS software training and the DNA
auditor training within six months of appointment

if not already completed {(dependant on FBI
scheduling).

3.3.2.3 Experience
: Must possess a working knowledge of computers,
i computer networks, computer database management and
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. have an understanding of DNA profile interpretation

] for database and casework functions, to include
mixture interpretation., Must be or have been a
qualified DNA analyst.

3.3.2.4 Continuing Education
Must stay abreast of developments relevant to
CODIS/NDIS database management, computer and data
security and computer networks through the reading
of appropriate literature and attendance {personal
or that of the Alternate CODIS Mang{r) at the bi-
annual CODIS State Administrators@©meetings and
annual CODIS conference. Furth@SSeducational
development to be obtained gh relevant DNA
related courses and/or sem{Bars, for a minimum of 8
hours per calendar year. qg

N4 Qﬁ
«° C)Oé&
@ XN
me for a DNA casework or
l ities include performing
1%¥a electrophoresis
K:)ation. DNA extraction,

3.3.3 DNA Analyst
The following delineate\yéquj
database analyst whoggc)es

e

genetic analyses on
) instruments and d

gquantification, ation set-up may be performed
by approprlat %§§n boratory technicians and/or
those perf ng'£$, lcgical screening of evidence
followin %;E?: training and successful completion

of a qu&% yt§b ¢5 natlon

3.3 8$@ Educakgy
) Must hAve at minimum, a Bachelor of Science degree
C§Q in a biological science and successfully completed
<2§. college coursework in genetics, biochemistry, and
molecular biology. Must also have completed
coursework and/or training in statistics (or
population genetics).

3.3.3.2 Training

Training in DNA analyses through academic,
governmental, private forensic and/or research
laboratory(ies). If received elsewhere, documented
training must meet or exceed that outlined in the
ISP Forensic Biology training manual. Must
successfully complete a qualifying examination

) prior to performing analyses on database or

L forensic casework samples.
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N

3.3.3.3 Experience
Must have a minimum of six months forensic human
DNA laboratory experience.

3.3.3.4 Continuing Education
Must stay abreast of developments relevant to
forensic DNA analyses through the reading of
current scientific literature and attendance ({and
participation) at DNA related semin courses
and/or professional meetings, for a%lnlmum of 8
hours per calendar year. ~$\

=3
3.3.4 Forensic Biologist
The following delineate requirem s for those individuals
responsible for the screenlng evigence for the presence
of biological substances an @ poE§é and giving testimony

regarding their findings.
< O((/é

3.3.4.1 Education éb ‘ng
Must have a Q?g%el ience in a biological
science. ()
’ 3.3.4.2 Trainir@ 6 Q
Traln é%é to this job function in a
/or private forensic laboratory.
ewhere, documented training must

%%A that outlined in the ISP Forensic
<2> ining manual. Must successfully

{SA compl a qualifying examination prior to

performlng forensic casework.
OQ

<2§3.3.4.3 Experience
Prior to participating in independent forensic
casework, must have a minimum of six months
forensic laboratory experience in the area of
biological screening and/or DNA analysis.

3.3.4.4 Continuing Education
Must stay abreast of relevant developments through
the reading of current scientific literature and
attendance (and participation} at seminars, courses
and/or professional meetings.
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3.3.5 Biology Laboratory Technician

3.3.5.1 Education
Minimum of two years of college to include
scientific coursework (lecture and lab); Bachelor
of Science degree in a biological science is
preferred.
-~ &
3.3,5.2 Training \\
Must receive on the job train%?g specific to
assigned duties and success y complete a
qualifying examination befdye participating in
forensic DNA typing or Qgé%nsic casework

responsibilities. <g5
3.3.5.3 Experience
Prior to partlcz <€§>foren31c DNA typing
case processing

respon31b111tl§§For eg§1
activities, an have a minimum of six

months fo ry experience in the area
) of Biol &“DN% éésar is preferred.

3.3.5.4 Cont;qyln
Mu gééa :%9 t of relevant developments through
g} current scientific literature and
*@ teg§é and participation) at seminars, courses
an r Qzafesmonal meetings.
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{ )0 FACILITIES

4.1 Laboratory Security
Security of the Forensic Services Laboratory is covered in the
ISP Forensic Services Quality/Procedure Manual.

4.1.1 Forensic Biology Security
When not under the direct control ¢f Forensic Biology
personnel, evidence and in-progress work product will be
secured either by closing and locking the Q%%en31c Biology
door or by its return to secure storage Qghe of the locked
evidence refrigerators/freezers/file ¢ nets or the
analyst’s personal evidence cablnet Only Forensic
Biology Personnel will have access (o the locked storage
and laboratory areas. Persons o 1de the Forensic Biology
unit will not be allowed acces o} t e Forensic Bilology
laboratories. Exceptlons e in case of
emergencies, for malntenan €§§§3‘<Qnd/or equipment
service needs, and for r 1re quality and DNA
audits. At these tlme be limited to only
required 1nd1v1duals al(s) will be accompanied

by bioclogy progra a d all evidence will be
Lo placed in secured the duration of the
; individual (s) H%j gqggsg in the laboratory.

4.1.2 CODIS Secur @@ \\O <<{
The CODI s located in the locked CODIS office
and the C DI (be éﬁS{s located in the secured serxver room

in th The following security measures have
plemen r@\

beeQ\

e§a 2.1 Only Forensic Biology personnel will have access to

< the CODIS office. When a biology staff member is
not present, the office will be secured by closing
and locking the door.

%

4.1.2.2 Only the CODIS State Administrator, designated
Forensic Biology staff and CJIS personnel will have
access to the CODIS Server.

4.1.2.3 A differential backup of the CODIS server will be
performed each weekday. A full backup will be
performed once weekly with the backup tape being
stored off-site. At any given time, one month of
data will be stored offsite.
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4.1.2.4 Only Forensic Biology Personnel that have gone
through the NDIS application and approval process
; will have user-nameg and passwords for CODIS.

4.1.2.5 CODIS users must log in each time they use CODIS
and log out prior to leaving the CODIS Workstation.

4.1.2.6 DNA Tracker, the convicted offender sample-tracking
database resides on the ISP intranet and is
accessible, only to personnel designated by the
Biology/DNA Supervisor.

9
4.1.2.7 Personal and identifying informakgbn on convicted
offenders {(hard and electroni A Tracker copies)
are stored separately from DNA profile (CODIS)

obtained. The DNA profilesg,are directly associated
only with a unique Idaho(@bnvicted Offender ID

number, assigned by D%@b ag&er upon sample entry.
QR

4.1.2.8 CODIS sample inforﬂ§$1o<%$g eased only in
accordance with. 55b{' f Idaho DNA Database

Act of 1996, tHeNPri Y Notice in Appendix E
of NDIS procQQG}ese} n e FBI/CODIS Memorandum of
N

\ Understa:%i\@g. \Q@OC)
/ 4.2 Forensic Biology Lab on&ﬁSE
qy Bty R é/

The Forensic Biol O (% '&sy is designed to minimize
contamination Q} ti g the processing and analysis of
forensic and &ghvi gﬁﬁider samples. The diagram below
depicts the faboxator <23t-up and delineates the separate areas
for evidene®) examln {g%, DNA extraction, PCR Amplification Set-
up and ified DNA processing and storage. Some steps of the
pre-~a fication processes may be conducted in the same area of
the(?&ln laboratory; however, these steps are separated by time,

Casework Amp/Post-Amp Room Database Amp/Post-Amp Room
/
T | 7
Evidence Screening/ALS
g ‘--._______* I
| 2 AN
Chemical Hood -ﬁﬁ_____tl L w i
N
. , \\\\\_]
Main Laboratory/Evid >
} Exam, DNA Extraction \\\
e & Amp Prep Biological Hood
/| BI-QA Revision 8
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4.3 Laboratory Cleaning and Decontamination

In order to minimize the potential for sample contamination,
careful cleaning of laboratory work areas and equipment must be
conducted on a routine basis. The efficacy of the procedures used
is monitored through the use of controls within the analySls
process (see the interpretation guidelines section in BI=210). It
is also important that each analyst use proper ‘clean technique’
at all times when in the laboratory, which includes but is not
limited to, using only disposable barrier pipette tips and
autoclaved microcentrifuge tubes, using a tube dgi@applng tool,

and wearing gloves, a labcoat, and masks as agggbprlate
Additionally, biology personnel will be requif to wear
laboratory scrubs and dedicated shoes whilé&&% the laboratory.

4.3.1 All working benchtop surfaces Wlh@#ge cleaned with 10%
bleach or Dispatch solution be \%d after use and as
part of the monthly QC proc <§ ean white paper and/or
a KayDry will be placed on h prior to use and

changed as appropriate a%ﬁb

4.3.2 All small tools/inst <5> §g%orceps, scissors, etc.)
will be cleaned/ri ol or germicidal
instrument cleanqugr (:}e and between samples.

Kimwlpes, used 5§? strument after
Cleanlng/rlnsts T5 single use only.

N s
4.3.3 Pipettes %é@ ned thoroughly with Dispatch
solutlo S % e monthly QC procedure and anytime
the §§fael e contact with DNA or any biological
fluij

=9

.3.4 é§a centrifuges are to be wiped down (interior and
<2\exterior) with Dispatch solution as part of the monthly QC
procedure and in the event of a spill.

-

.3.5 The thermal cyclers, to include the heating block and
exterior surfaces, are to be wiped down with ethanol or
Dispatch solution as part of the monthly QC procedure,
Individual wells should be cleaned as needed.

4.3.6 A1l work surfaces in the amplification/post-amp rooms are
to be cleaned with 10% bleach or Dispatch solution before
and after analysis and as part of the monthly QC procedure.
Clean white paper and/or a KayDry is to be placed on the
benchtop prior to use. Additionally, as part of the
monthly QC procedure, the following are to be conducted:

BI-QA Revision 8
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the exterior surfaces of the genetic analyzers and real-
time instruments wiped down with ethanol or Dispatch
solution, top of the refrigerator/freezers and surface
underneath each genetic analyzer wiped down/dusted, and
floor mopped.

9
&
Gf}
é\O
\QQ Q*
C L
. QQ Q\'
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[ )0 EVIDENCE CONTROL
Evidence, Individual Characteristic Database (Convicted Offender)
samples, and in progress work product, that is collected, received,
handled, sampled, analyzed and/or stored by ISP Forensic Services 1is
done so in a manner to preserve its identity, integrity, condition and

security.

5.1 Laboratory Evidence Control
Procedures detailing evidence handling are contaizﬁd in the I3P

Forensic Services Quality/Procedure Manual. Porty

ns of

individual evidence items that are carried throdgh the analysis
process {(i.e. substrate cuttings, extracts, lified product
and/or portions thereof) are considered wdgy product while in the
process of analysis and do not require sqgling. Work product

will be identified by labeling the inqés
unique identifier, or documenting thgep,
samples within a plate of samplesQO\ OQ

'Q}dual sample tube with a
ocq%ions of individual

&

5.2 Forensic Biology Evidence Con

tf§E/SaNp Q<§§§ention
5.2.1 DNA Packet NP

QO

It has become in g%siQ§ly nportant to retain evidence
for possible gggyre au 1 ééﬁ and to secure samples for
non-probativ squ Egééilyses that are necessary for
the validaﬂ%y Q§b n w technology. Therefore, a DNA
packet is(greats ﬁéé/cases submitted for analysis to
Forensi io yy<ép which reference sample(s) are
pres &g, and ongQ itive Biological screening results
are*é%t eed BI-102). Any remaining DNA extracts,
1 of analysis, will be placed into a

253 o
’S8aled coftyfner (such as a plastic zip bag) and stored
<§51n the DNA packet.

Q$2 .2 Limited Sample

Biology QA Manual:
Page 12 of 47

In every case, care should be taken to save ~1/2 of a
sample for independent testing. If testing would
consume all or nearly all of a sample and there is an
identified suspect charged in the case, the accused
must receive appropriate notification. Written and/or
verbal notification will be given to the prosecuting
attorney informing him/her of possible consumption and
requesting defense counsel be notified of the
situation. Before testing will commence, an allowance
will be made for testing by another accredited
laboratory agreed upon by both parties. Additionally,
a letter from the prosecuting attorney must be received
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. by the laboratory indicating whether or not the sample
o may be consumed.

5.2.3 Amplified Product
Amplified DNA product will not be retained after 1) the
report has been issued in the case or 2) review of the
offender sample data has been completed and certified
for CODIS entry. In cases where both the evidence and
assoclated DNA extract have been consumed, the
amplified product will be retained in aqiealed
container within the product room fre%gg .

e

(\é\o
QOKQJC,OQ*/\
‘stb N <<a§;
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6.0 VALIDATION

Procedures for the validation of methods used in ISP Forensic
Services are outlined in the ISP Forensic Services Quality/Procedure
Manual. Validation data, results and summaries for those methods
employed in Forensic Biology will be maintained in that section.

9
<
Y
)
<
(\é’\o
@ N
N
< cR&
O
.cfb X <Z/
N %)
Q>
9 O
: SN
Césp' Q$> <<)
N <&
0 O K
> & &
\\6 O N
O N9
& VP
Q@
Q¥
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7.0 CHEMICALS/REAGENTS
General laboratory policies and procedures regarding the purchase of

chemicals and preparation of reagents are covered in the ISP Forensic
Services Quality/Procedure Manual.

7.1 COMMERCIALLY PURCHASED CHEMICALS

7.1.1 Biology Personnel should consult the electqégic Chemical
Inventory Log (Form 400-QC) prior to ordering. Chemical
grade requirements should be checked ordered as
appropriate., The date ordered shouh@g reflected in the
log to avoid duplicate orders. An@ntry for chemicals not
currently on the inventory will \made at this time to

refiect the chemical, source, o er date. This
inventory will be audited a a minimum, and a
printout placed in the Fore lC(E;é Reagent Binder,

Note: An order form/docu?ié?rm<§ v1led out and approved by
the section sup ed by date and initials)

prior to plaCLQg he 4:)

7.1.2 Upon receipt o r reagent, the Chemical
Inventory Log ed to reflect the new lot
number, rec ntlty received, and quantity in

stock. Qg?' will be removed at this time. The
chemica arked with the date received and the
indivi daal' ls, as well as any necessary hazard
lab If 1?;2 an outer container that the chemical/kit
ns in unt use, the inner contailner will be labeled

h this information when removed for use. Packing slips
<2§s ould be checked to ensure appropriate accounting,

including proper reagent grade, where applicable (this will
be indicated by dating and initialing the packing slip and
making notations as necessary). The packing slip and
corresponding order document will be retained in the
biclogy section. If an MSDS sheet came with the chemical,
the MSDS binder should be checked for the presence of an
MSDS sheet for that chemical. If one exists, no additional
copy is kept; however, if a newer version is received, the
old one should be replaced. If one does not exist, place
one in the binder. For chemicals without MSDS, consult the
manufacturer or one of the following websites for
information:

BI-QA Revision 8
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http: //www. hazard, com/msds
htip: //www . msds . com
http: //www. iipl . con/msds/

Note: Critical Reagents listed in 7.3 will be tracked on the

individual QC forms, rather than the chemical inventory
log.

7.1.3 Expired chemicals will be disposed of in an appropriate
manner. (%]

7.2 REAGENTS PREPARED IN-HOUSE <Sb»

7.2.1 All biology reagents will be made wi
following all quality and safety
worn by analysts during reagent
the potential for contaminati :
individual reagent recipes. @) (:§>‘

7.2.2 Each reagent has a corr andggg

making of the reagen g
be filled out. A re ent zighust
e

lab lot number, at&( ir al's/preparer’s
initials. The EL d n will mpleted on all
labels. Althou t is identifiable to lab
personnel b b réﬁghlch consists of the first few
letters ame followed by the date in the
form '™M D&QY agent label should still bear the

wat ill be labeled but need not bear dates or
m@l
7.3 CRI%@. REAGENTS

CRITICAL REAGENTS are those reagents that, if improperly
functioning, could result in significant loss or destruction of
DNA and are not amenable {or it's not practical) to testing
immediately before (e.g., use on forensic samples) each use. The
reagents listed below have been identified as critical in
Forensic Biology/DNA. These reagents must undergo a QC ASSAY
BEFORE use on forensic casework and/or Convicted Offender
samples. Reagents received at a later date but having the same
lot number as those previously tested and determined acceptable
need not have a QC check performed. Critical Reagents (in
addition to other DNA-related reagents with manufacturer

) expiration dates) may be used beyond the listed expiration date

ki for training purposes without any further testing, so long as

name o as well. Refillable squirt-bottles of
or et 1(%?%
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expected results are obtained for all associated controls.
reagent must be labeled ‘for training only’ if it is to be
retained once the expiration date has been reached.

ABACARD® HEMATRACE® TEST KIT (Form 410¥QC)
OneStep ABACARD® p30 TEST KIT (Form 412-QC)
Quantifiler® Human DNA Quantification Kit (Form 419-QC)

STR Kit (Tag Polymerase checked with kits; Férm'(éngC)
QQ.

7.4 BIOLOGICAL SCREENING REAGENTS %Q

Phenolphthalein (Kastle-Meyer) Reagen %
(NFPA: health 3, flammability 1, re Q§ vi

OQ
Phenolphthalein 2 ‘<5§;
KOH ?@é \)®

Zinc {(granular)

May be a commercial purchase. <(

hood, with Zinc unt §ﬁ§9 colorless {producing
phenolphthalin i
dark bottle to @:h &

solution in %§§ T
needed. 5

OQ)

Worklng<§$1utlon Mix 2m{ stock solution with 8m{¢ Ethanol

The

Phenolphthalein, KOH qghd Qs% (ﬂho are refluxed, in a fume

tore stock solution refrigerated in
y zinc has been added to keep the

qg;bqq§2}m. Remove for working solution as

Cau€3§n Zinc is flammable. The unreacted portions and used filter

paper are to be disposed of properly.

Hydrogen Peroxide 3% (v/v)
(NFPA: health 0, flammability 0, reactivity 1)

Generally a commercial purchase, however, may be made

from a 30% Solution (which is a commercial purchase) as follows:

[o)

Hydrogen Peroxide (30%) 10m¢ /90m{ nanopure dHyO

Mix the H,0, with 90m! of nanopure dHpO and store at ~4°C.
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Ortho-Tolidine Reagent
(NFPA: health 3, flammability 1, reactivity 2)

O0-Tolidine 0.6g
Glacial Acetic Acid 100m¢
Ethanol 100m¢

Dissolve O-tolidine in Acetic Acid/Ethanol mixture.consistent with

ratios above. O-tolidine is light sensitive and uld be stored
in dark reagent bottle and kept refrigerated WSS;’not in use,.
e

Ammonium Hydroxide (~3%) XS
(NFPA: health 3, flammability 1, reactifpity 2)

Ammonium Hydroxide (Concentrated é@? OQA 10m¢? /10Cm¢

Add the NH,;OH to 90m{¢ of nanopyefbd%%&,n%ggﬁell and store at RT.
> &

R Q}Q
Ouchterlony Destain N O
(NFPA: health 3, fla agb%i‘%\?,g@activity 2)
Methanol O(O O\\Q&Q/ 45m¢
&

Distilled water O Q 45me
Glacial Acetic &5@& 10m¢
L OV
Mix well an <3tox§§;é€é$aerated.
& O
®\
OuchgaéS%ny Stain
(NE{?. health 3, flammability 3, reactivity 2)
Quchterlony Destain 50m¢
Coomassie Blue {Brilliant Blue R-250) 0.1g

Mix well (overnight), filter, and store at RT.

10X Brentamine (Sodium Acetate) Buffer
(NFPA: health 2, flammability 2, reactivity 2)

Sodium Acetate (Anhydrous) 1.2g
Bcetic Acid(to adjust to pH 5) =400n¢
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Dissolve Sodium Acetate in 10m¢ of nanopure dH,O. Add Acetic
Acid to pH 5. Store refrigerated.

Brentamine Solution A
(NFPA: health 1, flammability 0, reactivity 0)

O-Dianisidine Tetrazotized (Fast Blue B Salt) 50 mg
10X buffer pH 5 5 m¢

Dissolve Fast Blue B Salt in 5 m{ of 10X Brentam@%% Buffer.
Store refrigerated in a dark container. ~S\

Of’
Brentamine Solution B
(NFPA: health 2, flammability 0, reaciggity 0)

o~Naphthyl Phosphate (Disodium S%ét§. <§§§ 50 mg

&

Dissolve in 5 m{ of nanopure degb Cbézgéfrlgerated
S FX
Saline (0.85% NaCl) Q 0
(NFPA: health 1, fla a%xt% %@ @actl*\rlty 0)

@
NaC¢ 4. 25g/50c@e \\
Dissolve the N 1n anopure water. Sterilize by
autoclav1ng re ated.

1X Phos Egte Buffere Sallne (PBS)
(NFPA: &alth 1, flammability 0, reactivity 1)

Q{

Dissolve one packet of powdered PBS in 1¢ of nanopure dH;O. Check
that pH=7.4, autoclave and store at RT.

1 commercial pre-made packet

If pre-made packets are not available, PBS may be prepared by
dissolving 0.2g KCl, 8.0g NaCl, 0.2g KH;PO4, and 2.2g NapHPO, 7H20
{or 1.1g NapHPO, anhydrous) in 800m¢ nanopure dH»O0. Adjust pH to
7.4 if necessary. Q.S8. to 1! with nanopure dH;0, autoclave and
store at RT.
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X-mas Tree Stain Solution A (Kernechtrot Solution)
(NFPA: health 1, flammability 0, reactivity O0)

May be a commercial purchase.

Aluminum Sulfate 5¢g
Nuclear Fast Red 0.1g

For 100m¢{, Dissolve the Aluminum Sulfate in 100m¢ HOT nanopure
dH,0. Immediately add the Nuclear Fast Red, mix, c¢ool and filter

(paper or 245um). May be stored at RT. <&
R\
X-mas Tree Stain Solution B (Picroindigoca e Solution)

{(NFPA: health 2, flammability 2, reactlvgey

May be a commercial purchase. Q§>
‘\
Saturated Picric Acid Solution
Indigo Carmine
For 100m¢, dissolve the In n<2 lOOmf of the Picric Acid.
Mix and fllter (paper or éﬁ pmkb stored at RT.

J x{;} e>
Amylase D:Lffus:.on/l?@ @ &r (pH 6.9)
(NFPA: health 1, nm%§§. reactivity 1)
NaH,PO4, anh \

us
0%
NapHPO4, isg \G} <2> 3. 99

NaC! 0.29
é}

Mixzé{?? bove with 500m¢{ dH.O, adjust pH to 6.9, and store at RT.

Amylase Iodine Reagent
(NFPA: health 3, flammability 0, reactivity 2)

Potassium Iodide (KI) 1.65¢g
Iodine (Iz) 2.54g

Dissolve the above in 30m!{ nanopure dH,O heated to ~65°C, Mix well,
filter and store at 4°C in an amber bottle. Dilute 1:100 for
Amylase Diffusion Test.
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4 Mercuric Chloride 10% (w/v)
L (NFPA: health 4, flammability 0, reactivity 1)

Mercuric Chloride 10g/100m¢ 95% EtOH

Dissolve the Mercuric Chloride in 100m¢ of 95% Ethanol, mix well
and store at RT.

Zinc Chloride 10% (w/v)
(NFPA: health 2, flammability 0, reactivity 2) Qf’

-

Zinc Chloride 10g/100me 95% EtOH@\A

Dissolve the Zine Chloride in 100mt¢ of 95{) thanol, mix well and

store at RT,. <>
\Q Q*
7.5 DNA REAGENTS << C) A
.06 Q/é
1M Tris-HCl Buffer pH 7.5 \\ @
(NFPA: health 2, flammabildty 1 G S a@ty 1)

C Tris Base(tris]| Hydroxyggghyl&?§hu{3bthane 121.1 g

Dissolve Tris in ~8 mf Qﬁn ngO Adjust to pH7.5 at RT by
adding concentrat ap 1mately 65me). Q.S. to 1¢ with
nanopure deO, store at RT.

1M Tris-H uffer

(NFPA: ‘thlth 2, flammablllty 1, reactivity 1)
Trlézﬁase (tris{Hydroxymethyl]amino methane) 121.1 g

Dissolve Tris in ~800 m¢ nanopure dH,O. Adjust to pH8 at RT by
adding concentrated HC{ (approximately 45mi). Q.S. to 1¢ with
nanopure dH,0, autoclave and store at RT.

0.5M Ethylenediamine Tetraacetic Acid (EDTA)
(NFPA: health 1, flammability 1, reactivity O0)

Na;EDTA*2H,0 186.1g/¢

. Slowly add EDTA to 800m¢ nanopure H,O while stirring vigorously.
i ng add ~20g of NaOH pellets to bring the pH to near 8.0. When fully
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dissolved adjust pH to 8.0 and bring final volume to 1l{. Autoclave
/ and store at RT.

Note: EDTA will not go into solution without the pH adjustment.

Stain Extraction Buffer pHS (10nM EDTA/10mM Tris-HC1/50mM NaCl/2% SDS)
(NFPA: health 2, flammability 1, reactivity 1)

1M Tris-HC{, pH7.5 5m¢

0.5M EDTA 10m¢ @6
5,0M NaCt 5mQ\O
10% SDS 100

Mix the Tris-HC¢, EDTA, NaC!{ and S5DS w1t§$y380mf nanopure dH:0.
Store at RT.

Note: Reagent contains SDS, do noqu§mo?3é§§

Proteinase K (20mg/ml) éb Qb §§?
(NFPA: health 1, flammabil ea ity 0)

May be a commercial p\@ @é@g/ml solution.

Proteinase K

Dissolve the Pg@ﬁ Xéérlle nanopure dH,O.

Dispense ~\%b al purchase or in-house prep.) each into
sterile m£§r fuge t&E}s and store at =20°C,

ﬁgglum Acetate pH 5.2
(NFPA. health 3, flammability 2, reactivity 0}

CH3;COONa* 3H,0 13.69

Dissolve the CH;COONa'3H,0 in 80m¢ nanopure dH;0. BAdjust to pH5.Z2
by adding glacial acetic aclid (approximately 2 m¢). Q.S. to 100m!
with nanopure dH,0, autoclave and store at RT.

DTT Solution
(NFPA: health 2, flammability 1, reactivity 0)

o Dithiothreitol (DTT) 0.77g
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e

Dissolve the DTT in 5m¢! nanopure dH;O. Add 50p¢ 1M Sodium Acetate,
pHS.2. Dispense ~500u¢ each into sterile microcentrifuge tubes and

store at =20°C.

Note: Do not autoclave.

PCR-TE (TE™*) Buffer (10mM Tris~HC1/0.lmM EDTA)

(NFPA: health 2, flammability 1, reactivity 0) S
<

1M Tris-HCl, pHS 10m¢ 4\0

0.5M EDTA, pHS8 0.2m¢ Qﬁ

Mix Tris-HCl and EDTA with 990m!{ nanopur@j}lzo Butoclave and store

at RT.
Q
\Q

BN Sodium Hydroxide Q C)OQ s&

(NFPA: health 3, flammability. zb®re
NaOH 50g Q @

Slowly dissolve the So @h H@oﬁ;@ in 250m¢ sterile nanopure
dH,O0. Allow to cool %@xe
O

Caution: NaOH gh
R
5M Sodium C Ubo Q)%

(NFPA: he{x h 1 f14mnibility 0, reactivity 0)

&1 . This reaction generates heat.

May t@g commercial purchase of 5M solution.
NaC? 146.1g/500m¢
Dissolve the NaC¢ in 500 m! nanopure water. Sterilize by

autoclaving.

Bovine Serum Albumin 4%
(NFPA: health 0, flammability 1, reactivity 0)

BSA 0.4 g
PCR-TE 10 m¢
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Dissolve the BSA in PCR-TE. Filter-sterilize and dispense ~500u¢{
each into 1.5m!¢ microfuge tubes. Store at "-20°C.

&
QOKQ)C)OQ*/\
& & o
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8.0 EQUIPMENT

CALIBRATION AND MAINTENANCE

General laboratory procedures for the calibration and maintenance of

equipment
Manual.

are covered in the ISP Forensic Services Quality/Procedure

8.1 BIOLOGY EQUIPMENT/INSTRUMENTATION

8.1.1

8.1.2

Analytical equipment significant to the re q?ts of
examination and requiring routine callb\ggion and/or
performance verification will be list n the BIOLOGY
CRITICAL EQUIPMENT INVENTORY Spreadsga (Form 401-QC) .
Information on the spreadsheet in {as known or
appropriate): equipment identity q;% its sotftware,
manufacturer’s name, model pr umber, serial number
and/or unique identifier, ocigégn The inventory
spreadsheet will be malntal e nstrument QC binder
or Biology QC binder as_ ropx\ t

OPERATING MANUALS fo stqégh t/lnstrumentatlon will
be maintained in th ro rmation file (Manuals for

the ABI PRISM™ 31&> netlc Analyzers, ABI 7500
Real-Time PCR m<% l Cycler Verification Kit, and
Thermal Cycle w1 lntalned in the Amp/PcstAmp Room
in close pr instruments). Exceptions may be
made for (fﬁgﬁ'd to for instructicns. In these
be maintained in close proximity to

cases, QSba
the i um:y

lows:

8.1.3 Mg ENANCE/RE ER/CALEBRATION LOGS will be maintained as
K

Biology QA Manual:
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The records for the ABI PRISM™ 310 and 3130 Genetic
Analyzers, ABI 7500 Real-Time PCR System, and Thermal
Cyclers will be maintained in the instrument QC binder.

Any equipment/instrumentation function (not documented on
weekly, monthly, quarterly, or annual QC Check forms) will
be recorded on the Equipment Maintenance/Repair form (Form
402-0C). EBEguipment Failure will also be reported on this
form. This form and the QC check forms will be maintained
in the Biology QC Binder, except as listed above.
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8.1.4 EQUIPMENT FAILURE will result in that equipment being
'"taken out of service'; an 'out of service' sign will be
placed on the equipment and it will not be returned to
service until it has passed appropriate performance
testing. Actions are reported on Form . 402-0QC.

8.1.5 The SCHEDULE of QC Checks for both critical and non-critical
equipment is as follows:

WEEKLY (Form 404A/B=QC) 6
{once per week with an interval between dates not less Efgﬁ 3 days and not
exceeding 10 days)

@
Nanopure System Check Qb
Refrigerator/Freezer Temperature Chea@}
Heating Block (s} Temperature Checka

Oven Temperature Check QO OQ*

* & & &

MONTHLY (Form:406A7B~QC)

{once per month with an interval b«%}Een Q@as&less than 15 days and not

exceeding 45 days) Q 0

¢ Pipettes Cleaned (5\6 G\Q O

¢ Centrifuges Cleanec@ Q/Q

¢ Lab Cleaned

¢ Autoclave Clgzﬁﬁghd erlllzatlon

s ABI 7500 Ba ou /Contamlnatlon Test, and Function
Test/Bulb ) c

¢ BioRobo ~1§,21 grea % rings

e 313 &her Wash

. 3132F£%ter Trap Flush

. 3Sa and 3130 (C and E drives) computer defragmentation

QUARTERLY

(once per quarter with an interval between dates not less than 30 days and not
exceeding 120 days) Note: * denotes critical equipment

¢ Thermal Cycler* Verlflcatlon Tests (Form: 408A- —-QC)
¢ Chemical Shower Check (Form 408B QC}
¢ FEye Wash Station Check (Form 4OBB -QC)
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ANNUALLY (Form 402-0QC)
{once per calendar year with an interval between dates not less than 6 months
and not exceeding 18 months) Note: * denotes critical equipment

e Pipette* Calibration/Performance Verification Check {(outside
vendor)

¢ Thermometers {outside vendor)

¢ Thermal Cycler Verification Kit* Calibration Check (outside
vendor)

¢ Biological and Chemical Hoods Test (outside v;@%%r)

¢ Digital Temperature Recording Devices Calib ion Check
{outside vendor)

s ABI PRISM™ 310* Genetic Analyzer Prevent 1ve Maintenance

{outside vendor) \
e ABI PRISM™ 3130* Genetic Analyzer P tatlve Maintenance
{outside vendor)
e ART 7500* Real-Time PCR System ‘§§@ Maintenance (outside
vendor)
e ABI 7500* Pure Dye Callbra 1c Callbratlon, and
Regions of Interest (ROI on (see 7500 Maintenance
Guide for procedures/m M by request)
1; e (Qiagen BioRobot EZ1 e \El aintenance (outside vendor)
4 e Microscope Cleaniné%?r Maintenance {outside vendor)
s Centrifuge Ca%g i 1{ %outsnﬂe vendor)
e Balance* Cali (outs;de vendor)
In addition to the abqgé personnel should check appropriate
parameter functlon all ii%%hentatlon with each use (1nclud1ng_
calibration of th meter he time of use; documented on Form 403-

QC), and run a ix for the ABI PRISM™ 310 Genetic Analyzers and &
spatial and ég%ral calibration for the ABI PRISM™ 3130 Genetic Analyzers
as needed origollow1ng CCD camera and/or laser replacement/adjustment.
Additionally, following the annual preventative maintenance, a sensitivity
panel should be run on the 310 and 3130 and included in the QC binder as a
verification of performance. A2Any problems noted should be brought to the
attention of the necessary supervisory personnel and documented on Form
402~ QC Data for each new matrix will be filed in the instrument QC binder
(see BI=210).

A certified NIST standard will also be run annually or if substantial
procedural changes have been made. The QC run will be documented on Form
426-QC and filed in the QC binder,
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9.0 PROFICIENCY TESTING
General laboratory guidelines and practices for proficiency testing
and retention are outlined in the ISP Forensic Services
Quality/Procedure Manual. Additional Biology/DNA requirements are
delineated below.

9.1 External DNA Proficiency Test Requirement. DN%?analysts will
participate in external proficiency tests, tygace in every
calendar year, in accordance with NDIS Progedures and the
results reported to NDIS as necessary. Qg‘

%

9.2 Inconclusive/Uninterpretable Profzc@}ncy Test Results.
Typically, sample 51ze/quant1ty DNA Proficiency Tests
is sufficient for multiple a e performed.
Therefore, results of DNA pr62301§;§} ts are not likely to
be either inconclusive, or interpr {(e.g., not meeting
minimal rfu and/or statl d for
inclusion/exclusion) . e event data obtained in
a proficiency test do an ee e standard guidelines for

) interpxetatlon/conckaslo 1t ll first be determined, by

re-testing and c 1th the vendor, that this is
not an lssue w1?§ pl . Once that determination
has been made‘Q: e ’Q@ 9%‘ obtalnlng the inconclusive data
will be re work/CODIS sample analysis until
satlsfactég of a competency test and review of
the ana gﬁ%gk/CODIS analysis performed since the
last essful ficiency test.

Q‘OQ
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10.0 CORRECTIVE ACTION

Laboratory corrective-action and retention procedures are detailed in
the ISP Forensic Services Quality/Procedure Manual.

)
%Q
é\O
<>
%)
QOK QOQ*'\
OQ) Q\' Q/%
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11.0 FILE DOCUMENTATION AND REPORTS

Meticulous documentation is an important aspect of forensic work. 1In
casework, the scientist's knowledge of case circumstance (and
therefore their ability to discern potential significance) may be
limited. It is also common to be called upon to testify months, or
even years, after processing evidence for a given cas Careful
observation and detailed note-taking will not only Q%?esh the
scientist's memory and provide support for the conéMision in the
laboratory report, but might also provide additighal information not
thought to have been important at the time of Q@ dence processing.
General laboratory policies regarding case rggord and retention are
described in the ISP Forensic Services Quqégxy/Procedure Manual.

%)
11,1 CASE NOTES O\ QA
<Ot
11.1.1 Each page of case notes @ou%h %he following:
Laboratory Case Numbeésb a tist's Initials and
page number (in a fée g\' c%ﬁgy page/total pages).

QS . O
11.1.2 Case notes are ngc' t q§§Zih a particular report. Case

notes for addi%j néﬁb upmigsions {i.e., for supplemental
reports) wild) be r¥ lgé%ed in the page numbering as well
).

(e.g. 51E§S§pp<5§; 8&9.
O
ed for biclogical screening should be

11.1.3 All exgq\en (\Cs’u
tran rrﬁébtm e scientist (i.e., documented on the

chain of cusfoyly) and bear the scientist's initials. This
15 the case regardless of whether or not they analyze the

Oitem of evidence {(exception may be made in cases where

< communication with investigator/attorney identified select
items of those submitted). A description of the evidence
(e.g., packaging and what it is said to contain) should
also appear in the case notes with a notation about not
being examined at the time, if that's the case. Those
items should also appear in the "not examined"” statement
of the report.

11.1.4 The description of evidence packaging should include the
type and condition of seal(s). Differences in the
description on a package versus ETS entry and/or
accompanying submission form (or what the evidence is once
opened) should be noted.
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11.1.5 Whenever feasible, every attempt should be made to gain
entry into the evidence without breaking the original
seals. Any seal altered or created by a scientist will
bear their initials and date across the seal.

11.1.6 Evidence descriptions should be "unique" inasmuch as
possible (i.e., one pair blue jeans is NOT adequate).
They should include, as appropriate and necessary for
identification, colors, sizes (measurements where
appropriate- e.g., knife and blade), manufacturer, model,
brand, serial numbers or other 1dent1f1er@5 nd condition
(e.g., worn, clean, torn, mud-caked, b&ggﬁmsoaked, etc.).

®\

11.1.7 Photography, digital or otherwise, G~ often useful in
documenting the appearance of evidgnce items. However, it
is not meant to completely rep drawing, but instead as
a supplement or 1n cases wher}K aw;gg may be too difficult
to accurately depict the i ul drawing and
description result in caré&hl I iled examinations
and, in many instances, er choice than

photography. Dlgltaléﬁhot {%? ill be transferred to,
se

printed as necessar{{ es, and stored within the
Mideo System; reﬁ\' \§§*1 or Mideo instructions.
? 11.1.8 Evidence numbd%;hg 5g>un1que for the purpose of

possible latg} CO y. Items should be numbered as
follows 8 Jéar system) :

N2
A m.é]‘ 61{&) (‘%Q a baseball cap; Item 57) for

tested positive for a biological
<Q substance = Item 57
N " o
>7 areas tested positive for a biological
substance{s) (in this instance 3 areas)
= Ttem 57-1, Item 57-2 and Item 57-3, or 57-A, 57-
B and 57-C.

%

An item with multiple sub-items

(e.g., a SAECK; Item 1)
= Item 1A, Item 1B, Item 1C, etc., the
scientist should begin with the most relevant
item if possible. Multiple areas = Item
1A-1, Item 1A-2 etc.

11.1.9 The Biology Screening Case Summary Form (Form 101-BIL) may
be used for summarizing analyses if the scientist chooses.
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11.1.10If a form is used for more than one case, a copy of the
'completed' form should be made for any additional case
files. Each copy should contain a reference regarding the
location (case file) of the original document. For each
file, the associated case should be listed and case data
highlighted. 1In general, biology subfolders should be
organized from front to back as follows: restitution where
applicable, report, chronological case notes/forms, SAECK
form where applicable, CODIS entry forms where applicable,
case review forms where applicable, copy evidence
submission form or ETS property form, p e/info log
{'tangerine' paper may be used for eagk of
identification), followed by agenc terials submitted
with evidence. Upon completion of,review the analyst

should bind (i.e. staple) the entation together, with
the exception of the restltut Qg report, and submit to
the Forensic Evidence Speci qé ste§§ report/restitution
distribution. Q K

g

11.2 REPORTS @
@

In the interest of consi é:yrlty of reports
N between individual sci q§x llow1ng format should be
/ adhered to:
Q¥

11.2.1 The report’ﬁﬁ?l ﬁ& n the title Forensic Biology Report

for biok} <Q§>Ef$g reports, or Forensic DNA Report for
tSQ

DNA re

11.2.2 FoiSSﬁarlty, <§h a statement (s) is about a particular
c%éﬁm (or multiple items listed individually), the "I" will
capitalized as in a name. When writing in general
<2K'terms (i.e., the following items:)} the "i" will remain
lowercase.

11.2.3 The case submission information will include, at a
minimum: case#, report date, case agency, agency case#,
principals (victim, suspect, etc.), and offense date.

11.2.4 The body of the report will be separated from the case
submission information by the following headings in the
format below:
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RESULTS AND INTERPRETATIONS

Statements (see below) regarding evidence exam, results and

conclusions. The order of statements should be, inasmuch as pessible: 1)

positive statements (detection of bedy fluid), 2) inconclusive statements,
3) negative statements and 4) statements regarding (i.e. a list of) items

not examined.

Disposition of Evidence ng
R\
Statements (See below) regarding evidence retention %ﬁs return.
* \0
Evidence Description Q§>

o)

The following items were received in the lgéor a Federal Express
(UPS, US Mail, etec.) on Month day, year <£§}low1ng items were
received in the laboratory from Agenc¥> epr€§@ e (Agency) on Month

day, year.
C)

wescrlptlon of itens submlttedccaoa. ex@}l &

In the first report, all itens shqB d¢{i listed (any items scientist toock
possession of, including r re s{@ples In supplemental reports,
only those items relevar&&iﬁét@ib ional examinations need to be
listed.

DNA reports, in why%h a DNA <§?t is checked out for analysis, will
state: A tape seigb DNA packet envelope, created in the laboratory on
Month day, yeaQS) d containing the following items:

Description of items contained within the DNA packet.

This report does or may contain opinions and/or interpretations, of the
undersigned analyst, based on scientific data. The analyst’s signature

certifies that all of the above are true and accurate. (Note: the
interpretations statement does not need to be included in reports where all items submitted are
being returned without analysis, or other instances when no conclusions or interpretations are
made, )

Signature

B Name of Scientist
© 2/ Title of Scientist
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11.2.5 The following results/conclusions statements are to be
used in a biolegy screening report, as dictated by the
analysis findings (Where appropriate, descriptions,
quantity, and/or locations of individual stains may be

included in the corresponding statements. Portions of
individual statements may be combined as nagded.):
%)
®
Semen Results/Conclusions Statements: Q§~

Chemical and microscopic analyses for the detectigh of semen were

conducted on (items). Semen was confirmed by t é}presence of spermatozoa
on (items). (or) Semen was not detected on (i s) (or) No identifiable
spermatozoa were detected on (items). <<O OQ

conducted on (items). Semen was confilinéd by the presence of a

(
Q§pe §§ona)’ which is (or may
\ R Ga

if)t'me.
>
-chemical, microscopic, and se g nalyses for e detection of semen
hemical i i a xb | S:b f the detecti f
(5 S

Chemical and microscopic analyses for t e tieagéf semen were
s)
o

single spermatozoon (or limited num&% o
be) insufficient for further test{gg a;\

were conducted on (items). _gsmen ected on (items) by the presence
of the semen specific prot ' ; ver, no spermatozca were observed,
which i1s insufficient £ uro ré‘gs ing at this time.

Results from presump é@b a&ggﬁQégjtests for the presence of semen were
negative on (item%§§. C)

Blood Results/ggﬁglusion Statements:

Results from chemical and serological tests performed on (items) indicated
the presence of human {(or non-human) blood.

Results from presumptive chemical tests performed on (items) indicated the
presence of blood; however, serological tests to determine the species of
origin were not performed (or were inconclusive).

Results from presumptive chemical tests for the presence of blood were
negative on (items).

Saliva Results/Conclusions Statements:

Y
v
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_Results from chemical tests performed on (items) indicated the presence of

5

i elevated level of amylase, an enzymatic component of saliva.
Results from chemical tests performed on (items) indicated (or did not
indicate, or were inconclusive for) the presence of amylase, an enzymatic
component of saliva.

Urine Results/Conclusions Statements:

Results from presumptive chemical tests performed on {item indicated (or
did not indicate, or were inconclusive for) the presence f urine.

R\
Feces Results/Conclusions Statements: Qé‘
Results from presumptive chemical tests performed\ (items) indicated (or

did not indicate, or were inconclusive for) thchresence of feces.

Further Testing Statements (to be included qgkth?§§§ of the Results of
Examination Section): <(

If additional testing is desired, pleé§é Qggg g§$&é laboratory.

DNA testing can be performed (or Q} upon request and
. bmission of a known blood sa Qy s) 1st name . Please contact
the laboratory regarding the 42/
&\0 géo &
\6 O v
11.2.6 The £ s/conclusions statements are to be
used Report:
IS o®
Q@

©

Deoxyribonucielc Acid (DNA) Analysis, employing the Polymerase Chain
Reaction (PCR), was used to generate a Short Tandem Repeat (STR) profile
from the following items: "list of items". 1

Note: The following footnote will appear in all reports in which DNA
testing was attempted.

1oci Examined: (or Loci examined include some or ail of the
following) D381358, THO1l, D21s11, D18851, Penta E, D55818,
D13s317, D78820, D16sS539, CSF1PO, Penta D, VWA, D851179, TPOX,
and FGA.

\ Note: The some or all statement will be used in cases with

v multiple, different partial profiles. For a single
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= partial profile the 'loci examined' statement will be
i used but only those loci for which data has been
obtained will be listed.

Profile Match Statement [meeting the 'source attribution' criterion
(estimated frequency in population of £1in 1. 6x10m)} for single source
and identifiable major contributors of a mixture: S

<
The DNA profile obtained from the "item description (IQ§$>#)" matches
that obtained from the blood stain/sample {(or refere & oral swab/sanple,

etc.) of/from "name". Therefore, "name" is the sou¥9eé of the " (DNA,
blood, semen, saliva etc.) " on this item?. \S)
&
Note: The following footnote will appear QX report containing the

above match statement. << OQ &
This conclusion is based up h X$Ol€Z% a genetic match
at the gender identity loc in addltlon to the
"number™ polymorphic STR bove that have an
expected population f ss than 1 in "actual {(most
conservative of the %? ups calculated) frequency

estimate", 2} a st Ner)
attribution crlgsg?on

Forensic Sc1e§}
"name" does

ééz uency exceeding the source
0 (for N=1.6x10", o=0.01;
ons 2(3)July 2000), and 3) that

h a etically identical twin.
O

O
@O Qo@

Profile match ement [not meeting the 'source attribution'’ criterion
(estimated f ency in population of greater than 1 in 1. 6x10*%) 1 for
single source and identifiable major contributors of a mixture:

The DNA profile obtained from the "item description (Item #)"
matches that obtained from the blood/oral sample of 'name". The
probability of selecting an unrelated individual at random from the
general population having a DNA profile that would match the DNA
profile obtained from "item description {(Item #)}" 1is less than one
in "actual (most conservative of the population groups calculated)
frequency estimate™.
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~RPartial Profile Statement [profile consistent with item(s) in match

atement abovel:

The DNA profile obtained from the "item description (Item #)" also
matches that obtained from the blocd/oral sample of "name", however less
genetic information was obtained.

The partial DNA profile obtained from the "item description (Item #)"  is

consistent with that obtained from the blood sample of "name".

9

0
N

&

The DNA profile from "item decription (Item#)" indicates a mixture of DNA

from at least "X" persons. "Name(s)" is a pote &fal contributor(s) to
this mixture. "X$%" of unrelated individuals domly selected from the
general population would be expected to be<< mila@ as potential

contributors to this mixture.
The DNA profile from "item decrlptlonQQﬁcc’e%\@' @’cates a mixture of DNA
from at least two persons. "Name (s ial contributor({s} to

this mixture. The DNA profile ob Q;neqh T " item decription (Item#)" is

Mixture Statements:

" times more likely to be see he result of a mixture of DNA
rrom "name and name" than if ﬁ%) "name" and an unrelated
individual randomly selected()frig) 9§~ eral population".

The DNA profile from "i Q> p)'\éKQItem#)" indicates a mixture of DNA
with a discernable maj /erofile. (include match, consistent
with, or exclusionar tabéﬁen garding major profile). 'name" is
included/excluded/d@n ot be dgb uded as a possible contributor to the
minor DNA compon of this mixture.

QP
Exclusionary Statement:

The DNA profile obtained from the "item description (Item #)" does

not match that obtained from the blood sample of "name". Therefore,
"hame" is not the source (or "a contributor™ in a mixed profile
situation) of the " (DNA, blood, semen, saliva etc.}" on this item.

The DNA profile obtained from the "item description {(Item #)" was
determined to be from an unknown male/female. "name" is not the source of
the " (DNA, blood, semen, saliva etc.)" on this item,

\
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ﬁ'

é DNA Profile Obtained Statement:

Due to insufficient quantity or degradation, no DNA profile was
obtained from "item description (Item #)".

CODIS Entry Statement:

The unknown male/female DNA profile obtained from the "1t€£bdescription
(Ttem #)" was entered into the Combined DNA Index Syst CODIS) to be

routinely searched against the database. The submltt*ﬁg\agency will be
notified in the event of a profile match.

Note: This statement is included when Q} eligible unknown
profile has been developed; h en&gother eligible
forensic profiles will alsg§ KE}S%r without inclusion of

r

this statement. Eligibili ic profiles for entry

into CODIS and upload t GEUS*@S rding to current NDIS
procedures and includ th 4nd unsolved cases in
which the proflle i %Qs ith a crime and believed
to be attrlbutabl pu&:;lve perpetrator. Profiles
matching the vi y elimination samples (e.d.
consensual'panﬁgé <Qg$£ may not be entered.

e{?}\ ¥
5\\50 )
11.2.7 Th@?%ollowin Q?atements are to be used in both biology
{f&eening and DNA STR reports:
©

Evidence Disposition Section Statements:

The following items have been retained in the laboratory [list all
items/portions by description and Item# that have been retained in the DNA
Packet (see BI-102)]. All remaining items have been returned to the main
laboratory evidence vault for return to the submitting agency.

The following items have been forwarded for DNA analysis: [list all
items/portions by description and Iteml that have been retained in the DNA
Packet (see BI-102)}. Results will follow in a separate report. All
remaining items have been returned to the main laboratory evidence vault
“or return to the submitting agency.
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Note: Nonsuspect cases (those with no known/identified suspect) in
which biological evidence has been detected, will be forwarded
for DNA testing and CODIS entry.

The DNA packet, which contains any remaining DNA extracts, has been
retained in the laboratory. All remaining items have been returned to the
main laboratory evidence vault for return to the submitting agency.

9
0

QQ.
A tape-sealed Sexual Assault Evidence Collection Ki Q&HWEK containing
biological samples, said to have been collected fngm "name".

Evidence Description Section Examples:

A tape-sealed brown paper bag/manila ev1dence pe/white cardboard
box/etc. containing "description", (includ ow1ng if collectio
information is known) said to have been cdgiec e "name" or
"location".

o

A tape-sealed brown paper bag/manil g%ld@éce eﬁéblope/whlte cardboard
box/etc. sald to contain "label o (:ﬂnclude the following if
; )llectlon information is known ng éﬁ) om "name" or "location".

A tape-sealed DNA packet, cr tedca ébdaboratory on month day, year,
and containing the follow1 Q/

\/
ITtem #) “descrlF&\n”

Item #) “descr

Q

11. 12§'It should be noted that the statements (in either the
Forensic Biology Screening or DNA Reports) regarding
evidence examination, testing and conclusions are not all-
inclusive. There may be situations for which none of
these statements is optimum,
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12.0 REVIEW
Technical/administrative, document, and testimony review; as well as
conflict resolution is addressed in the ISP Forensic Services

Quality/Procedure Manual. See also, forms 214~BI and 306-BI in this
manual.

12.1 BIOLOGY/DNA CASEWORK REVIEW

o

12.1.1 100% of the examinations and reports ngSﬁented and/or
{ssued from Forensic Biology/DNA wil Yoe "peer-reviewed".
This review must be completed pr;oﬁ%)o issuing results
(including verbal results) and/or(entering eligible
profiles into CODIS. Exceptioqé;kor release of results
may be made on a case- by—casQSQ 81s\and with the Biology

Supervisor’s approval. Q Q &

12,1.2 "Peer-review" in Forens ei? l encompass both
technical and admlnls eégg

12.1.3 The individual pe Qprm g:}peer review" will be a
second sc1entls ified" in the area of the
review (i.e. , reening and/or STR Analysis).

()
12.1.4 It is not &flé @have the scientist :
performi r Ng/the analysis to be the sole person
qggzkistrative review.

perfo%si g0
12.1.5 Thdssbcond sd:é tist performing the review will initial
h page {and date the first and last page at a minimum) .

ﬁzé'The second scientist will also place their initials below
the signature of the scientist issuing the report.

12.1.7 Additionally, the second scientist will review the CODIS
Entry Form (Form 218-BI) and verify that all eligible
profiles have been identified for CODIS entry and the
correct specimen categories have been assigned. The

- reviewer will date and initial the form.

12.1.8 Outsourced casework (when applicable) will undergo the
same review as listed above, as well as for compliance
with contract technical specifications.
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12.2 CONVICTED OFFENDER/DATABASE SAMPLE REVIEW

12.2.1 100% of Convicted Offender sample data (including
outsourced data when applicable) will be technically
reviewed prior to CODIS entry and subsequent NDIS upload.

12.2.2 The individual performing the technical @;%ew will be a
second scientist who is “qualified” in\ggé area of STR
Analysis. %Q

12.2.3 The second sclentist performing review will initial
each page of the data package Q$' date the first and last
page at a minimum). Qb

12.2.4 The scientist performlng éké ré&ﬁeg&s outsourced data
{when applicable) w1ll n appropriate manner,

the review of data fo om an th contract technical
specifications and Q? flle, if present,

) contains the corr@: D&{Q\

; é\(b

12.3 TESTIMONY REVIEW \(\ &
Review of cour ?t % of Forensic Biology personnel shall
be accomplis nce in each calendar year. Preferably,
this rev1e ll\éb ormed by the Biology/DNA Supervisor or
another fled 5115 yst and documented on the Forensic Services
courtrqegbtestlmony evaluation form. Alternatively, the

eval n may be completed by criminal justice personnel (i.e.,
the<audge, prosecutor or defense counsel).
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13.0 SAFETY
Laboratory safety practices are addressed in the ISP Forensic
Services Health and Safety Manual. In Forensic Biology, personnel
are introduced to these practices in Module 1 of the ISP Forensic
Biology Training Manual. In addition, form 408B-QC (Section 8 of
this manual) addresses the monitoring of the chemical eye-wash and
shower. )
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14.0 AUDITS
Quality audits are delineated in the ISP Forensic Services
Quality/Procedure Manual. Specific Biology/DNA audit requirements
are delineated below.

14.1 A DNA audit, using the current FBI DNA Quality Assurance Audit
Document, will be conducted on an annual basis.

9

14.2 The interval between annual audits will be iqssécordance with
the current FBI Quality Assurance Standards é

14.3 Every other year, at a minimum, the DNAGymht must be an
external audit. <§b
14.4 Th ' < AN ]
. e completed audit document (Qu kb %Eg§§ ance Audit fer
Forensic DNA and Convicted Offeﬁgér basing Laboratories)
and appropriate accompanying %gﬁumengat<g§;will be submitted to

NDIS according to NDIS Oper%’)tsks §Q res.

N
o~ . O K
X a8
> & <
\6 OO N/
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15.0 OUTSOURCING
Outsourcing/Subcontracting policies and procedures are described in
the ISP Forensic Services Quality/Procedure Manual.

i-

15.1 Approved vendor laboratories must provide documentation of
accreditation and compliance with the Quality Assurance
Standards for Forensic DNA and/or Database Testing Laboratories
prior to contract award and for the duration of e contract.

15.2 Technical specifications will be outlined in Qboutsourcing
agreement/contract and appreved (approval will be documented) by
the Biology/DNA Technical Manager prior ﬂ@éghard.

the technical leader or a qualified alyst, and documented
prior to the submission of any s mé&esc§b hat laboratory.

15.4 An annual on-site visit will.Qébpe€§Qrm€€§%nd documented for any
contract extending beyond o%}ye 0@

O
15.3 An on-site visit of the vendor laboraﬁé}y will be performed, by

Ny
15.5 Wh i i x&b
. en outsourcing conv1c£gﬁ o{ﬁﬁ de(}samples, at least one
} quality control samplggy ayi‘ %§§£lluded with each batch.
Additionally, at le 5%6@ ha/total outsourced samples shall
be re-tested and\sgypaﬁgg\fgéékonsistency and data integrity.

X
a}’b O(\ <</
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H

16.0 Practices, Methods and Forms

The following is a list of general practices/administrative
procedures, analytical methods and forms utilized in Forensic
Biology.

MBI=Schemes, generally encompassing many procedures.
MBI-100 EXAMINATION OF BLOODSTAINED EVIDENCE ng
MBI-102 EXAMINATION OF EVIDENCE FOR SEMEN '{b
MBI-104 EXAMINATION OF EVIDENCE FOR BODY FL
MBI-200 INDIVIDUALIZATION OF DNA SOURCES H@j TR ANALYSIS

BI=Analytical Procedures or Individual Prgsggses

BI-100 PROCESSING LIQUID BLOOD ((Q\ OQ*

&

BI-102 DNA PACKETS
BI-104 PHENOLPHTHALEIN TEST m@§5BL <<5§;
BI-105 O-TOLIDINE TEST FOR
BI-106 HUMAN BLOOD IDENTI {g&» ABACARD® HEMATRACE® TEST
BI-108 SPECIES IDENTIF éﬁﬁERLONY DOUBLE DIFFUSION
3 BI-110 BIOLOGICAL SCR é$$T ALTERNATE LIGHT SOURCE
' BI-111 BIOLOGICAL SCRE OF INFRA RED LIGHT
BI-114 BRENTAMINE ¢§ST Bé;b PHOSPHATASE
BI-116 SAMPLE SEMEN IDENTIFICATION

BI-118 SEMEN

BI-119 SPER¥SDOC

BI-120 IDE s§r SEMEN BY P30 DETECTION (ABAcard®)
BI~122 SE TEST: ) PHADEBAS

BI-124 <§ﬂYLASE TEST: STARCH TODIDE

BI- 12 ETECTION OF URINE (UREASE)

BI-128 DETECTION OF URINE (CREATININE)

BI-130 DETECTION OF FECAL MATERIAL (UROBILINOGEN)

BI-200 EXTRACTION PROTOCOLS FOR PCR DNA TYPING TESTS
BI-207 DNA QUANTIFICATION: REAL-TIME PCR

BI-208 STR AMPLIFICATION: PP16

BI-210 STR TYPING: CAPILLARY ELECTROPHORESIS AND DATA ANALYSIS
BI-301 CODIS SAMPLE RECEIPT AND DNA TRACKER ENTRY

BI-302 CODIS SAMPLE DATA ENTRY AND UPLOAD

BI-303 CODIS DATABASE HIT VERIFICATION

BI-310 CODIS SAMPLE REMOVAL

A MICROSCOPIC EXAMINATION

MIDEO SYSTEM
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Form BI=Various forms used for Biology Screening (1XX),
DNA Analysis (2XX), CODIS (3XX) and QC (4XX)} Functions.
* indicates a controlled form

100-BI PHENOLPHTHALEIN REAGENT (KASTLE-MEYER)
102-BI HYDROGEN PEROXIDE 3% (v/v)

103-BXI O-TOLIDINE REAGENT

104-BI AMMONIUM HYDROXIDE (~3%)

108-BX OUCHTERLONY DESTAIN S
110-BY OQUCHTERLONY STAIN <
114-BI 10X BRENYTAMINE (SODIUM ACETATE) BUFFEESSD
116-BI BRENTAMINE SOLUTION A

118~-BI BRENTAMINE SOLUTION B Ca$5

120-BI SALINE (0.85% NaC¢?)

124 BI 1X PHOSPHATE BUFFERED SALINE

126-BI XMAS TREE STAIN SOLUTION A TROT SOLUTION)

128-BI XMAS TREE STAIN SOLUTION IC GOCARMINE SOLUTION}

132-BI AMYLASE DIFFUSION BUFFER
134-BI AMYLASE IODINE REAGENT |
138~BI MERCURIC CHLORIDE 10% \\w/v{\ @
140-BI ZINC CHLORIDE 10% <Q§3 \:>
201-BI 1M TRIS-HC! BUFF QDpH
) 203-BI 1M TRIS-HC?¢ BU
205-BI ETHYLENEDIAMIfHE §$§§£ ﬁgab ACID (EDTA) 0.5M
207-BI STAIN EXTRA@IO a%/p
211-BI PROTEINASECR
222-BI 1M SOD

223-BT DIT (fM) C;%
229-81 ECR w@) ) BYPFER (10m TRIS-HCC, 0.1M EDTA)
231-BI 5N

233-BI DIUM CHLORIDE {(NaC¢{¢) 5M
249-BIQO'BOVINE SERUM ALBUMIN (BSA) 4%

10143 BIOLOGY SCREENING SUMMARY

200-BI DNA EXTRACTION WORKSHEET

202~BI DIFFERENTIAL DNA EXTRACTION WORKSHEET
206-BI* 7500 LOAD SHEET

209-BI* 7500 RESULTS SHEET

210-BI STR AMPLIFICATION SET-UP

212-BI STR BLIND CONTROL GENOTYPE CHECK
214-BI STR TECHNICAL REVIEW CHECKLIST
216-BI* 3130 LOAD SHEET

218-BI CODIS ENTRY FORM

306-BI STR CODIS REVIEW CHECKLIST

310-BI CODIS SAMPLE REMOVAL CHECKLIST

N 400~-QC FORENSIC BIOLOGY CHEMICAL INVENTORY
BN 401-QC FORENSIC BIOLOGY CRITICAL EQUIPMENT INVENTORY
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402-QC
403-QC¥
404A-QC*
404B-QC*
406A-QC*
406B~QC*
408A-QC
408B-QC
410-QC*
412-QC*
419-QC*
420-QC*
422a-QC
422B-QC
426-QC*

Biology QA Manual:
Page 47 of 47

FORENSIC
FORENSIC
FORENSIC
EVIDENCE
FORENSIC
FORENSIC
FORENSIC
FORENSIC

QC ABACARD® HEMATRACE® KIT

BIOLOGY EQUIPMENT MAINTENANCE/REPAIR RECORD
BIOLOGY pH CALIBRATION RECORD

BIOLOGY WEEKLY QC
VAULT WEEKLY QC
BIOLOGY MONTHLY QC
BIOLOGY MONTHLY QC
BIOLOGY QUARTERLY QC
BIOLOGY QUARTERLY QC

QC ONESTEP ABACARD® P30 KIT
QC QUANTIFILER® HUMAN DNA QUANTIFICATIO?§§ T

OC STR KITS 4\
310 INJECTION LOG QK
3130 INJECTION LOG %
ANNUAL NIST QC RUN O
&
< N
«° (,OQ &
~C§D <5§‘
N
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MBI-100

EXAMINATION OF BLOODSTAINED EVIDENCE

1.0 BACKGROUND:

9

Examination of items of evidence for the presende and
identification of human blood is routinely pe rmed in
Forensic Biology using visual examination, sumptive
screening and confirmatory testing for identification of
blood and determination of the species q;»origin.

Forensic Science Handbook, Chapter 8> €£§; ification and
Grouping of Bloodstalns, pp.267- 362 B 1d§fHall, 1982,

Sourcebook in Forensic Serologﬁp Im@bnokééy and Bilochemistry

U.S. Department of JustlceQ@J &83@“73 133,
Cox, M. A Study of the %532 \gﬁq(? d Specificity of Four

Presumptive Tests for of Forensic Sciences,
September 1991; 36{%5

6’0 <</
(\ %O

To provid ‘%nlfo (ﬁSZessing of evidentiary material for
the presqgéé of bloo

2.0 SCOPE:

3.0 “E__gv;ﬁ&m/ REAGENTS :
AY

Various lighting conditions, including IR, and
magnification may be used in general evidence examination
to enhance the observation of blood. Reagents for blood
detection and identification are listed in the appropriate
processing protocols.

4.0 PROCEDURE:

See Flow Chart on following page.
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RECEIPT & DCCUMENTATION
OF EVIDENCE AND PACKAGING

!

VISUAL EXAMINATION
(GSE OF LIGHTING, IR, AND
MAGNIFICATION AS

WARRANTED) BI=111 S
/ \ ‘\C)Q
{A
no Aroop PR BLoqugifggTigCATED

‘Q’ l
1 < N
NEGATIVE PrR— <;%%%EE ISNCE;ErENS_N 1?01;)

0@ \ 4, BI+~105
A\ N
QO \Q}Q @ POSITIVE

XSD \$:“ (:§:) l

SPECIES DETERMINATION
(ABAcard HemaTrace, Ouchterlony

2r.
%
@ﬁ

E>§> (C\ or Real Time PCR)
*-O N\ BI-106, BI=108; BI=207
oT N @
I &3@“ +
POSITIVE
,«9 v
REVIEM& REPORT < HUMAN BLOOD INDICATED
RESULTS OF TC DNA ANALYSIS AS APPRCPRIATE

EXAMINATIONS TC AGENCY

5.0 COMMENTS:

5.1 In determination of species, the amount and condition
of the stain should be considered in reporting a
negative determination.

5.2 Discretion should be used in testing small and or poor
condition samples for species determination if DNA
testing is necessary.
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MBI-102

EXAMINATION OF EVIDENCE FOR SEMEN

1.0 BACKGROUND: @6
.\0
Examination of items of evidence for the pre &%ce and
identification of human semen is routinely formed in
Forensic Biology using visual examinationg, presumptive
screening and confirmatory testing f<:)rQ ntification.
Sourcebook in Forensic Serology, *,and Biochemistry

U.S. Department of Justice, NIJ, ié 3@ 494481,

2.0 SCOPE: @Q/

To provide uniform proceg\@ng @ev(yntlary material for the

presence of semen. o)
(O\’ \\Q)G 0

3.0 EQUIPMENT/REAGENTS: ()

A
Normal room lig@g @ i%i¥ns and the use of an alternate
i

light source '%gifl scence emitted from semen stains.
Reagents fo§1 ion and identification are listed in
the appro;\l\l te proc@ ing protocols.

4.0 PROC

See Flow Chart on following page.
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RECEIPT & DOCUMENTATION
OF EVIDENCE AND PACKAGING

VISUAL/TACTILE EXAMINATION

(USF OF ALTERNATE HIGH
ENERGY LIGHT SOURCE)

O
’(// \\¥ <?S\
NO SEMEN DETECTED SUS@ﬁ?%ED SEMEN
- §FRINS LOCATED
6\
PR VE SCREENING
NEGATIVE <k-m————<2(> TAMINE)
0@ X {/ I-114
N \ 44 W
<2é>’ *é?‘ ng
o Q\'Q) }DESETIVE (or swabs)
X N\
T > S I
. <§s ”
NE@E&% MICROSCOPIC EXAM
&‘OU O\{(D\/ BI=116; BI~118; BI-119
< (@)

AO\ R ; v

Q A cﬁ POSITIVE

BI-1
&

/\{F> ¢

REVIEW & REPORT < SEMEN

RESULTS OF TO DNA ANALYSIS AS APPROPRIATE
EXAMINATIONS TO AGENCY

5.0 COMMENTS:

5.1 When examining pants/panties, a presumptive AP

screening will always be performed on crotches {(even in
absence of visual cue}. '

5.2 A P-30 test need not be performed on item(s} which
yielded a positive microscopic exam.
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MBI-104

EXAMINATION OF EVIDENCE FOR BODY FLUIDS

1.0 BACKGROUND:

9

Examination of items of evidence for the pres§§§éaof body
fluids and substances other than blood or seménlr is sometimes
requested and several methods are availabl@%ﬁ% detect the
presence of saliva, urine and feces. O

Sourcebook in Forensic Serology, Immuaglogx and Biochemistry
U.S. Department of Justice, NIJ, 19@} PP @'97 198; 183-189;

191-195. <<
<<§

2.0 SCOPE: \\0 @

To provide uniform proces ﬁg?' <;Elary material for the
presence of saliva, urkgﬁ é§

3.0 EQUIPMEN'I'/ REAGENTS O ,&

Normal room l ons and the use of an alternate
light source escence and assist in the
locallzat {é?% body fluid stains. Reagents for
analysis the de d substances are listed in the
appropifb proce531ng protocols.

4.0 PRggéS%RE:

See Flow Chart on following page.
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RECEIPT & DOCUMENTATION OF
EVIDENCE AND PACKAGING

v

VISUAL AND TACTILE INSPECTION/
ALTERNATE HIGH ENERGY LIGHT SOURCE
BI-110

v

| SUSPECTED BODY FLUID STATINS LOCATED I

v S

URINE ‘\
SATLTVA ¢ %Q; FECES
UREA/CREATININE ‘\Q
TEST
RMYLASE TEST BI-126; BI-128 <:$9 UROBLLINOGEN
BT-122., BI-124 ’ <o TEST

POSITIVE NEGATIVE POSITIVE ‘SITIVE NEGATIVE

/ \ / @;QO\C)O? £ ‘1? 130 <
} 2 P

x<Q \(s\\ OC) FECES

AMYLASE DETECTED; INDICATED

PERFORM DNA ANALYSIS e>
AS APPROPRIATE CE> Qb

NO URINE NO FECES
TNRTCATRED INDICATED

: %
Q@ \NDETECTEDO
OlO \ i \

REVIEW & REPORT RESULTS OF EXAMINATION TO AGENCY

5.0 COMMENTS:

5.1 Generally, feces samples and urine stains are not
processed for DNA. However, exceptions may be made in
instances where the sample represents the only
probative evidence.

5.2 Sample size, and the significance of indicating saliva
as the DNA source, should be considered before
consuming sample for amylase testing.

Revision 8
Biology Analytical Methoeds: MBI-104 7/28/08

Page 6 of 127 Issuing Authority: Quality Manager




MBI-200

INDIVIDUALIZATION OF DNA SOURCES BY STR ANALYSIS

1.0 BACKGROUND:

Once a DNA source has been detected, and identifiag as to
'source type' where applicable and feasible, it often
important to attribute the DNA sample to a paf§icular
individual inasmuch as possible. Current & technology, in
the analysis of STR loci, offers individua ation potential,.
However, the individualization of a par Q;hlar sample occurs

through a comparative process. This ess requires a DNA
profile from a ‘known’ sample to wh1 vidence sample
profile can be evaluated. DNA an<§ &i) only be

performed when all necessary ‘k Qéﬁ rence’ samples,
for the given case, have been<g§gﬁlQ3 a {%> he laboratory.

<

Although the analysis of Sfa long s individualization
potential, analysis may n\ ry, or performed on
every case and/or sam ub tigi? o the laboratory. DNA
analysis will only be cases and/or individual
samples, which haw (Bhe for resolving a probative
and foren81cally nl \Can estlon/lssue regarding the
given case. of a sample resolves a given

question, ad es submitted for the resolution of
the same q tlon éﬁ%ﬁ the case, will likely not be
analyzed. dztlon vy, DNA testing may establish identity,
but doe gaﬁ:establlsh timeframe or consent. Sexual assault
case <$h which consent, rather than identity, is the issue
will¥not be analyzed for DNA.

2.0 SCOPE:

To provide uniform processing of DNA samples to achieve high
quality data and consistent interpretation.

3.0 EQUIPMENT/REAGENTS:

As listed in individual analytical procedures.
4.0 PROCEDURE:

See Flow Chart on following page.
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RECEIPT & DOCUMENTATION
OF CCDIS SAMPLE

i

RECEIPT & DOCUMENTATION
OF CASEWORK SAMPLES |

EXTRACTION <
BI-

CONSUMPTION
NOTIFICATION?

200

l

QUANTIFICATION A
BI-207

\ 4

!

4
A
AMPLIFICATION .
BI-208 %62

] <

CAPILLARY ELECTROPHCRESIS Q

v

WY
BI~210 f@ X, @

A X

ACCEPTABLE

NOT &EPT

v

-x’b #\\\ O

GENEMAPPE&fQD AQ§§€2\

N _____——>*‘_T
WCCE PTABLE

Q}\ﬂv Yoy

(Q REVIEW & REPORT RESULTS
{$> OF ANALYSIS TO AGENCY

5.0 COMMENTS:

5.1 Careful scrutiny at each step will ensure insufficiencies
are identified, and compensated for where feasible, at the

earliest possible point (see BI-210 for specifics).

Biology Analytical Methods: MBI-200
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BI-100

PROCESSING LIQUID BLOOD

1.0 BACKGROUND:

6

Most known reference standards in forensic casew are received
in the form of liguid blood, generally in a laqu er top (EDTA)
tube. The EDTA acts as a preservative for t NA {even up to
several years post-collection); however, if ft in a liquid
state for prolonged periods of time (espedShlly post-mortem
samples), these samples are more suscep o degradation,
potentially resulting in the loss of E§} e ligquid samples
should be stored refrigerated to al in EB eservatlon until

which time a bloodstain can be pr red\' stalns stored in a
dry state, even at room tempera {; uitable for DNA
testing for many years. BlooQi be prepared as soon

e

as feasible following samplng q\e rally at the time of

) evidence analysis) W é?” ce processing is to be
’ delayed beyond 2 months(?}ny t— tem blood samples associated

with the case are to beche & and bloodstains made for
preservation. > (\ Q/
\b O AV
2.0 SCOPE: « o’ .O
= O XX %

To provide a{@%thod fo<sgge creation of stable DNA samples from
blood. <Q

3.0 g:_guxp@i‘s/mmmms ;

Blood Stain Card(s) (such as Whatman® non-FTA)
Envelopes
Disposable Transfer pipet or 1 m¢ pipet with sterile tip

4.0 PROCEDURE:

4.1 Label stain card with a minimum of Case Number, Item Number,
Date and Initials. Subject name may also be placed on the
card for identification purposes.

4.2 Label blood sample tube with case number, item number, date,
initials, and blood level. Mix the tube thoroughly by
inversion.
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4.3 Remove cap from blood tube and draw ~lm¢ of blood into
pipet. Carefully spot, at minimum, 1 drop (~530uf) blood
onto each circle.

4.4 Allow bloodstain card to air-dry completely before

packaging.

4.5 Place dried stain card into an envelope (~3%" x 54%"). Seal
envelope with evidence tape on flap and label with initials
and date across seal. Label front of coin eqﬂ?ﬁbpe with
Case Number and Item Number minimally. ‘ib

4.6 Make Case DNA Packet {See BI=102) and pXege bloodstain
sample inside. \O

5.0 COMMENTS: <52$>

% e oot
5.1 Exercise caution and wear approfria ctive gear when
preparing bloodstains (e.g ”cglo kéé%bat, protective

eyewear) . {}
Q &

5.2 Bloodstains are to be a€§§? Eber in the hood with the
sash at the appropri 25 at a workbench while

wearing a disposabfg fxc\ 3 1&

5.3 Only one bloo%}5 iiy o should be open at a time. When
processing m iplé) i:s¢es, close one tube before opening

another an§> ains are placed sufficiently far
away fro cd b@% processed to avoid cross-
contaml 1on

Q‘OQ
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BI-102

DNA PACKETS

1.0 BACKGROUND:

9

It has become increasingly important to retain\@tidence for
possible future analyses and to secure sampl for
nonprobative casework analyses that are n sary for the
validation of any new technology. Therefqgre, where
possible, a DNA packet is created for eé> case that is
submitted for analysis to Forensic B and for which
evidence exists for retention {e. efe(%%ce sample (s)
and/or positive biological scxeen

2.0 SCOPE: O\O .&Q @Q/

To provide a method to e <§ Q?e sample retention for
sample re-analyses and d%w o oC echnology development.

3.0 @UIPMENT/REAGENTS © O\\®

Coin Envelope t§>5 ! and other sizes as needed)
X

DNA Packet E 94" manila envelope)
Riue, Gree Circular Stickers

4.0 PROCEDE%?ﬁ

4.{2&5%tings/swabs containing previously identified
biological evidence, as well as known reference
bloodstain cards should be packaged in separate coin
envelopes. Swabs packaged in separate envelopes within
an outer container {sexual assault evidence collection
kits, for example) do not need to be repackaged into a
new coin envelope. Each envelope will be labeled with
Case Number, Item Number, Date, Scientist's Initials
and sealed with evidence tape.

4.2 All sealed envelopes will be placed inside a larger
manila envelope (DNA Packet Envelope) and labeled as
below.
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4.3

The DNA packet itself need not be sealed until biological
screening of the case is completed and all samples are
believed to have been collected.

DNA Packets for crimes without a statute of limitations
(i.e., Homicides, and Sexual Assaults where DNA evidence
exists, including references for criminal paternity testing,
and nonsuspect/database cases) will be identified by
placement of a blue circular sticker on the outside of the
DNA Packet (see below). Likewise, cases that héye negative
biological screens (so that the DNA Packet wi consist
solely of the reference bloodstains, except éﬁgglnal
paternity cases) will be identified by th {presence of a
vellow circular sticker. Green sticker 11 be placed on
the DNA Packets of all other cases. \S)

Once sealed, the DNA Packet will <%a to a FES and
entered as an additional item (y to allow for
tracking in the ETS. The stora 1A&.w1ll have a
barcode,

\C) @ Q/

then, if necessary, eiltther to the submitting
agency, or placed i om ure storage after any
reguested DNA anal§éﬁ performed. However, prior
to return to a su@mltiéh SZﬁcy, the Biology/DNA Supervisor
should be notj malntenance on site is no

longer necesss y O O\/

&nt (\ % Back
{*m tials ‘S‘;‘E‘é@%

H

DNA Packets will be sto ; 2 as space allows, and

w
Wy

>\OQ

IS1wIIuo] 19Hded THO

wotadToSo] &
uepidrrosag

\ Evidence/ tape

with initials
Blue, Yellow or
Green sticker

Following DNA testing, any leftover DNA extracts will be put
into a plastic ziplock bag or coin envelope and placed in
the DNA Packet. Individual tubes may also be sealed with
parafilm or other sealant to prevent leakage and/or
evaporation if desired.
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-~ 5.0 COMMENTS:

{

5.1 The DNA Packet is NOT meant to contain "items of evidence"

but rather biological samples that have been removed from
items of evidence. Not every item or every stain on every
item should be included in a DNA Packet. The person
performing the biological screening should use discretion
and prioritize sample collection contacting a DNA Analyst or
the Biology Program Manager if necessary.

)

Given the small sample necessary for DNA tes , discretion
should be used in determining the size of tQ@.stain cutting,
Rarely, if ever, should a cutting exceed e§e dimensions of
the coiln envelope.

“Sb

5.3 On RARE occasions when it is deemed cessary to have more

stains collected in a given case QS@ 1 fit into a single
DNA Packet Envelope, multiple 226} tqé&& be made. The
first packet’s barcode will cgnsis case number
followed by DNA. Subseqguen c receive barcodes

consisting of the case 25?§$r Q§§§3§§§ y DNA2, DNA3, etc.
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BI-104

PHENOLPHTHALEIN TEST FOR BLOOD

1.0 BACKGROUND:

Most screening tests for blood depend on the catqi?tlc
action of the heme group. To minimize false posdtives, the
test is frequently performed as a multi-step Q§;st A good

overview is found in the first reference. Qb

*

and Biochemistry. {1983) U.S. Dept tice, Washington,

Gaensslen, R. Sourcebook 1in Fbrensicéggaﬂogy, Immunology,
D.C., p. 101-105,

<® C)OQ
Higaki, R.S8. and Philp, W.M.S, Stutly o ‘%ﬁe Sensitivity,
Stability and Specificity of t in as an Indicator

Test for Blood, (1976) Can&@ @éur alNof Forensic Science,
Vol 9, No.3, p.97-102. O

X \°
2.0 SCOPE: \(b @b QO

To provide a met C§ &callzatlon and presumptive
1

identification \

3 0 EQUIPMENT/REI-@EN@(\ %

)
Phenol halein Working Solution
3% H gen Peroxide

Stéglle/Nanopure H,0
Cotton Swabs or Filter Paper

4.0 PROCEDURE:

4.1 Positive (known bloodstain) and negative
(sterile/nanopure Hp0) control samples are processed,
prior to testing any forensic samples {on the day of
testing), to ensure the working solution reagents are
functioning properly.

4.2 Cotton swabs or a folded piece of filter paper are used
to collect the suspected blood onto the tip. A swab
may be moistened with sterile/nanopure Hz0 if necessary.
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5.

4.3 To the swab or filter paper with the suspected blood, add 1-
2 drops of phenolphthalein working solution. Wait 10-15
seconds to detect potential false positives.

4.4 Add 1-2 drops of 3% Hy0, and note appearance or absence of
bright pink color. Color reaction should occur rapidly (£ 1
minute).

4.5 Document result in case notes. Record positive (+)}, as
indicated by the development of the above colorq;hange, or

negative (-) as indicated by the absence of t color
change. Analyst may use other descriptive 3& d(s) as well
(e.g., strong, weak, slow, etc.). Q§‘
0\0
COMMENTS : &)

5.1 Direct testing of a small cutt%zQiSa
performed.

HE§§§{?Y also be

e A o
5.2 Color changes occurring pqiﬁr t ition of 3% Hy0: are
generally considered incﬁb lqe?&e.\:>

S O
5.3 Color changes occurni a%e\é@in. are generally
considered negativ% \\Q
O

o
S &8
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BI-105

O-TOLIDINE TEST FOR BLOOD

1.0 BACKGROUND:

Most screening tests for blood depend on the catal ¢ action of
the heme group. To minimize false positives, the (est is
frequently performed as a multi-step test. A g%§3‘overview is

found in the first reference.

Gaensslen, R. Sourcebook in Forensic Serng v, Immunology, and
Biochemistry. (1983) U.S. Dept. of Juigg anshlngton, D.C., p.

101-105.

Burdett, PE (Octcber 1976) "Prﬁu veQ/ sts for Blood - A
Comparative Survey", CRE Repor <3®1

Cculliford, BJ and Nicholl, i¥§$§? (:pe Benzidine Test: A
Critical Review", Journakgaf 25&)801ence5, 9:175-191.

"0

2.0 SCOPE: &
To provide a methQ§§¥orc§% alization and presumptive
identification

ehetggnd.

3.0 EQUIPLENT/RE@NTS: QQ)

-

O 3° (ﬁg Tolidine Stock
gen Peroxide

Sterlle/Nanopure HyO

Cotton Swabs or Filter Paper

4.0 PROCEDURE:

4.1 Positive (known bloodstain) and negative (sterile/nanopure
H,0) control samples are processed, prior to testing any
forensic samples {(on the day of testing), to ensure the
working stock reagents are functioning properly.
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4.2 Cotton swabs or a folded piece of filter paper are used to
collect the suspected blood onto the tip. A swab may be
moistened with sterile/nanopure HyO 1f necessary.

4.3 To the swab or filter paper with the suspected blood, add 1-
2 drops of o-tolidine working solution. Wait 10-15 seconds
to detect potential false positives.

4.4 Add 1-2 drops of 3% H,0, and note appearance gigg%sence of
blue~green color. Color reaction should OCES rapidly (£ 1

minute). é
4.5 Document result in case notes. Record(positive (+) as
indicated by the development of the ve color change, or
negative (-) as indicated by the c@iof the color
word({s) as well

change. Analyst may use other<2
(e.g., strong, weak, slow, etc

<<§
COMMENTS : QO \)®

5.0
5.1 Direct testing of a ,@' 6\1&/sample may also be
performed.
5.2 Color changes qgah r to the addition of 3% H;0, are
generally con\ Csonclu81ve
5.3 Color csﬁgs @cur@ g after 1 min. are generally
con51de§' negatl
5.4 O— <§61ne is designated as a potential carcinogen and
1d be used with caution.
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BI-106

HUMAN BLOOD IDENTIFICATION USING ABACARD® HEMATRACE® TEST

1.0 BACKGROUND:

Items of evidence with unknown sources of blood 652 often
submitted in forensic casework and it is usefu c%o be able

to determine whether the blood is of human igin. The
basis of the ABACard® Hematrace® test is the immunological
detection of human hemoglobin. a{b
Q@

2.0 SCOPE: %2)
I K
To provide a uniform and rellablé<& O igg\conflrmlng the
presence of blood on ev1dentla 1%

3.0 EQUIPMENT/REAGENTS : QO \>®

OneStep ABACard® HemaQSSteCE;Egiﬁglt
4.0 PROCEDURE:
‘(\ Q?
4.1 Label extnésgg%ga u?ff/ or identification.

4,2 U51ng~5$9 buﬁIeKQég%v1ded, allow samples (generally
~2omm G Prm sta cutting) to extract at room
te rature for 5-30 minutes (longer, if necessary for

Qﬁb stains) .

4.3 Label an ABACard® Hematrace® test device for each
sample, including controls.

4.4 Apply ~150u¢ {4 drops with provided dropper) of a
sample extract to the 'S' well of its corresponding
test device and incubate at room temperature for £ 10
minutes,
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4.5 A positive result is indicated by the appearance (within 10
minutes) of a pink line in both the control 'C' and test !
areas. A negative result is indicated by the absence of a
pink line (after 10 minutes) in the 'T' area of a test
device. Results are inconclusive anytime a pink line fails
to develop in the 'C' area.

5.0 COMMENTS:

extracts have been stored in refrlgerator/fre allow

5.1 Samples must be at room temperature for the tes%. If
r,
them to reach room temperature before proceg&

5.2 Both positive (known human bloodstain) 4%§bnegative
{(extraction buffer alone) controls arqused

5.3 Since the reaction time is depend emoglobin
concentration, as well as othe nqg cific factors, it
is necessary to wailt the full —-m ubation before
reporting a negative result ‘%581t1ve reaction

may occur in much less tln‘@ (Q @
5.4 As with any antigen-a t§b0d¥5§'asgjon, false negatives {as
the result of a “hzgggﬁ fect”) may be produced

with concentrated 2 negative results are

obtained with v ‘4} ins, the sample should be
further dilut K%; repeated.

5.5 Other reagézngggsb ed for extraction. For example, 3-
5% Ammon X1 e;gged stains), saline, 1XPBS or PCR-TE,
The volq used f extractlon may be reduced for sample
consqé Ghtion or dilute stains (e.g., 150p¢).

5.6 H@gﬁough most nonhuman species tested do not produce a
positive result with the ABACard® Hematrace® test, some
crossreactivity has been reported (i.e., other primates,
weasel, ferret, skunk). Therefore, when reporting results,
the statement ‘indicated the presence of human blood’ should
be used, rather than ‘detected’ or ‘identified’. In
instances where species crossreactivity may be plausible, a
statement indicating that ‘members of the mustelidae family
cannot be excluded’ may also be used in the repoxrt.
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BI-108

SPECIES IDENTIFICATION: OUCHTERLONY DOUBLE DIFFUSION

1.0 BACKGROUND:

Methods commonly used to identify the species ofqé?igin of a
biological sample are immunological in nature Ghe
Ouchterlony Double Diffusion technique was f'ﬁ t descrlbed
in 1949 and involves the diffusion of anti é? and
antigen {(Ag) in an agarose gel. The formgtlon and detection
of a precipitin line (as the result of —-Ag complex
formation) is used to determine the qég\ Q§ of origin of a

particular sample. <<O OQ

Gaensslen, R. Sourcebock in Fo si \§er y, Immunology,
and Biochemistry. (1983) U.S p tice, Washington,
D.C., pp. 101-105. Q \)

Saferstein, R. Forensi 1e \é book {1982) pp.284-297.
9\ 6

2.0 SCOPE:

In forensic bla$5g§, t§j§&ally the determination of
whether a bl&ﬁ@ human origin that is of concern.
That determ {g? enerally be made using the ABACard®
Hematrace er, there may be instances where it
is impo nt to determlne what nonhuman species was the
sourcsgp a given sample or whether a nonblood sample is of
hum rigin. 1In those situations this method may be used
and is limited only by the availability of specific antisera
and positive control materials {this method may alsc be used
in place of the ABACard® Hematrace® test for the
identification of human blood).

3.0 EQUIPMENT/REAGENTS:

3% Ammonium Hydroxide {(for aged stains)

Antisera

Agarose, E25 or Sigma Type I

Glass Microscope Slide(s) (5 x 7.5 cm)

GelBond® (cut to 5 x 7.5 cm)

Agarose Punch or eguivalent {e.g., pipet and vacuum)
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1M Nag!?
2% Coomassie Blue Stain and Destain solutions
filter paper

4.0 PROCEDURE:

4.1 Extract a small sample (e.g., 2mm® bloodstain) in ~50 pd
dH,0 (or 3% Ammonium Hydroxide for aged bloodstains).
Bloodstain extracts should be somewhat dilute.and
straw-colored in appearance. Extraction tj and dHyO
volume will vary depending on stain conc ation in
order to achieve the desired straw coqu}supernatant

4.2 In order for the agarose to sufficidptly adhere to a
microscope slide, GelBond® must qxdhered to the slide
and the agarose gel formed on of\ét Cut GelBond®
to the approximate size of mb mi ope slide and
adhere hydrophobic side to ‘§&de w ng few drops of
gH,0.

5

4.3 Prepare a 1% agarose 6% Qéb 0.8 g agarase in 8
ml dH,0. Carefully gel onto hydrophilic

side of the GelBoQ§® e;io lidification of gel.

4.4 Using a pre OQégte ﬂgky punch or pipet/pipet tip
with vacuu 2$> tern of Ag wells around a
central A %Q cted below {(~3mm between Ab and
Ag well%§\12:§p dified agarose.

O

>
S0 0
KOQ ooooo QOOOO \

%

4.5 Pipet appropriate antisera into central well{s) and
sample extract(s) (include a positive control of
interest and an extraction reagent blank; substrate
control where appropriate) into surrounding well(s).

4.6 Allow immunodiffusion to take place overnight, at room
temperature, in a moisture chamber (enclosed vesicle
with dH,0-moistened paper towel, filter paper, oOr
sponge) .
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4.7 Precipitin bands at this stage are best viewed with strong
packlighting against a dark background. The immunodiffusion
gel should be soaked, dried and stained for enhanced
visualization.

4.8 Staining

4.8.1 Soak immunodiffusion gel in 1M NaC¢ for 2 6 hours (may
be left overnight) to remove uncomplexed proteins.

4.8.2 Rinse the gel in dH0 for ~5 minutes; ﬁg%n two pieces
of filter paper with dH,;0 and place ogggép of gel,
followed by a stack of paper towels serve as a
wick. Place a weight on top of tﬂé)paper towels to

‘press’ the gel for 2 30 minute () Remove the weight,
paper towels, and filter pape %nd dry the gel in an
oven at 56°C-65°C for 2 20 Qg@ t

4.8.3 Immerse gel in Stain Soltg r(lj@&lS minutes.

4.8.4 Destain until bacbgﬁéﬁhd Léggyand blue precipitate

bands can easily se@@b

4.8.5 Rinse with d}%qg‘hd 6\10 Q> dry.
'\

5.0 COMMENTS:

5.1 A clear, éiggltln band between the antisera well
and samQh 081t1ve test result. Extraction
blanks uld be ﬁgbatlve no precipitin band present).

5.2 "8 &sg" may be seen on precipitin bands produced from
é§g§ely related species.

5.3 Note: the gel/GelBond will separate from the glass slide at
some point, however, the gel should remain in contact with
the GelBond.
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BI-110

BIOLOGICAL SCREENING: USE OF ALTERNATE LIGHT SOURCE (ALS)

1.0 BACKGROUND:

There are numerous forensic applications for the 3se of
alternate lighting. In forensic biology, it 'anenerally
used to aid in the visualization of physiolqe&bal fluids
and trace evidence such as fibers, CESD

2.0 SCOPE: O
scoes &
To provide a method for enhancing viéabli§§tion/localization
of physiological fluids and trac %ﬁfy as necessary for
preservation) on evidentiary ltigs

% @Q/é
Q\)
Alternate Light Source xgb \$>

Filtered Safety GOQ%%§3> <:>

4.0 PROCEDURE: z\

4.1 Selectio Q%DW (j#éngth of light for viewing will
depend qn) te light source used and its
availﬁsle ou L@ A broadband socurce covering £530nm
wav gths is fficient for biological examination
b will not eliminate potential background

brescence as well as the use of a discrete
<2wavelength band, Optimum visualization of
physiological fluids and fibers is achieved at ~450nm
and ~485nm, respectively. The following table

illustrates the appropriate safety goggles to be used
with various source cutputs.

3.0 EQUIPMENT/REAGENTS: QO KQ

Wavelengths Safety Goggles

< 400 (UV) Yellow/UV safe
< 530 broadband QOrange
400-450 discrete Yellow
450-540 discrete Orange
540-700 discrete Red
700-1100 discrete | Red or IR safe

>700 broadband
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4.2 Follow manufacturer's operating instructions for specific
details on eqguipment operation.

4.3 Examine evidence under optimum discrete wavelengths where
possible and under appropriate broadband output when
discrete wavelengths are not available.

4.4 Mark any fluorescent areas/potential biclogical stains, as
appropriate and necessary, for ease of location under normal
room lighting conditions. )

O@

4.5 Proceed to appropriate screening procedure '% for any
possible biological stains located (see B&é& 4; BI=122; BI-
124; BI-126; BI-128)

\Sb

5.0 COMMENTS: Q"o
<Q

5.1 Failure to use safety goggles, ,of)us ggx'ncorrect goggles
could result in permanent eye ma 4gid looking into
the wand or shining on othe diaidu Read any
manufacturer's safety gul 'n Qéggéd with the
equipment.

5.2 Ultraviolet light m au \\bgsgg so caution should be
exercised to av01d prolonged exposure to
unprotected sknt§)§«§§? nufacturer s safety guidelines
provided w1the>

5.3 The altern (;% e wand can generate heat and
potentl Y ca ns to skin and other materials. Read
anyxnégi cturer afety guidelines provided with the
equl

QK
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BI-111

BIOLOGICAL SCREENING: USE OF INFRA RED LIGHTING

1.0 BACKGROUND:

Tn forensic biology, IR lighting/photography m e used to
aid in the visualization of physiological flg& , typically
blood, on dark substrates that would norma%é& make it
difficult to see the suspected stain.

‘{D

2.0 SCOPE: @)
scoPE N

Ao
To provide a method for enhancinqg§d§%f$§%‘2ion/localization

of bloodstains on evidentiary ite
§© ¥
W)
r

3.0 EQUIPMENT/REAGENTS:

[}
)
Digital Camera eguippe @Lth\@ £

‘Night Shot’ video cam@y cgib
é‘\@b Q

. A\
4.0 PROCEDURE: \(\Q \&'Q &Q/

4.1 Follow man@bac%gﬁg}"\zperating instructions for

specifi%§de2§$} Q%) quipment operation.

4.2 Exami@e eviden&:)using the ‘Night Shot’ setting on the
vi camera. Stains will appear dark against a
@yhter background, under IR, when observed through the
camera viewfinder.

4.3 Mark any potential bloodstains, as appropriate and
necessary, for ease of location under normal rocm
lighting conditions.

4.4 Proceed to appropriate screening procedure(s) for any
possible bloodstains located {see BI-104; BI-105)

5.0 COMMENTS:

5.1 Stains may be documented by still photos, using the
video camera or with a digital camera equipped with an
IR filter,
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BI-114

BRENTAMINE TEST FOR ACID PHOSPHATASE

1.0 BACKGROUND:

3.0

6
Acid phosphatase is an enzyme found in elevat3¥ mounts in
human semen, independent of the presence of rmatozoa.
Various tests have been used for its dete n. Though none
of these tests are prostate-specific, at(the limits of their
detection, they are a good indicator he presence of
semen.
Gaensslen, R. Sourcebook in Fbreéglc ol , Immunology,
and Biochemistry. (1983) U. S 1ce, Washington,
b.C. 155-166.
¢ P 0 @ @
Biclogy Methods Manual, oegbizig)Pollce Forensic Science
Laboratory, p.3-16 th 1
‘b @
SCOPE: O\\
To provide a &gggd mptlvely identify the presence
of semen anc{D \f> used in locating semen stains.

EQUIPMEN AGENTS

Bren @ﬁ%ne Solution A
6atamlne Solution B

Sterile/Nanopure Hy0O

Cotton Swabs or Filter Paper

4.0 PROCEDURE:

4.1 Prepare Brentamine Working Stock: Mix 1 part solution A
and one part solution B with 8 parts of water. This
solution should be prepared fresh each day it is used.
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4.2 Positive (known semen stain) and negative (moistened swab or
filter paper} control samples are processed, prior to testing
any forensic samples (on the day of testing), to ensure the
working stock reagents are functioning properly.

4.3 Lightly rub a suspected semen stain with a pre-moistened
cotton swab, or press a moistened piece of filter paper
against the stain. S

<

4.4 Add Brentamine Working Stock to the swab or é;lter paper and
observe for the appearance or absence of egplnk to purple
color change.

4.5 To avoid false positives, the resul should be recorded as
positive (+), as indicated by the ent of the above

color change, or negative(- by the absence of
the color change, within 1 mln dition of the
Brentamine Reagent. AddltL {(e.g., strong,
weak, slow, etc.) may als 0 record.

5.0 COMMENTS:

5.1 Positive reactlonsgékhq\v g;&ally weak, may be obtained
on anal/rectal Qg@ 1 swabs in absence of any

semen.
N o(\ \i(’
5.2 The test m&g fés? e&formed using 10-20u! of a sample
extract Qg (f?y to a small cutting.
5.3 Thls<§gbt may also be used for mapping large, possible semen
via a moistened paper transfer method. A sheet(s) of
tened filter paper is pressed against the item of
ev1dence. Marks are made on the paper to indicate the edges
of the evidence for orientation of any subsequent color

reaction. The paper is sprayed with Brentamine Reagent and
analyzed as above.

5.4 Fast Blue B is a possible carcinogen and should be handled
cautiously.
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BI-116

SAMPLE EXTRACTION FOR SEMEN IDENTIFICATION

1.9 BACKGROUND:

which it is necessary to generate extracts of ative semen

The identification of semen is a multi-step pr g@é? for
stains for use in the identification tests

2.0 SCOPE: .
- 6\
To provide a method of generating sui@able\extracts from
evidentiary material for the perf nec <af oth presumptive
(as needed) and confirmatory test g e\presence of
semen, as well as other forens
3.0 EQUIPMENT/REAGENTS: Q \>®
<
Small (e.g., 12x75mm)\\besb\ b@O 5m¢ microfuge tubes
Centrifuge Qb
O o\\ A
4.0 PROCEDURE: ‘(\ (\ {</

O
4.1 Label t%ge {ﬁ@ k%§;%1fylng information.

4.2 Takeigébample (:) 5 mm? portion of stain or ~1/8 each of
on r two cotton swabs), transfer to the appropriately
@reled tube and extract in a minimal volume (50nt -
100pt) of dH,0 at RT for 2 20 minutes.

4.3 At this point, agitation, vortexing, brief sonication
and/or piggyback centrifugation may be used to assist
" in removing sperm/cellular material from the substrate.

4.4 Mix/resuspend the sample for use in microscepic
examination (BIZ118; BI-<119) and/or p30 detection (BI=-
120). Alternatively, the supernatant may be removed,
without disturbing the pellet, for additional testing
[e.g. AP screening (BI=114), p30, etc.] prior to
resuspension.
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{

5.1

5.4

., 5.0 COMMENTS:

Other reagents may be substituted for dHz0 (e.g., 1XPBS, PCR-
TE, saline) in 4.2.

The sample sizes and extraction volumes are those typically
used and are recommendations. The scientist has the
discretion to increase or decrease the sample size and
corresponding extraction volume as case circumstances
dictate. %
.90

While the primary use of this liquid extraci\fs for semen
identification testing, these extracts ma \be used for other
screening tests as well (e.g., saliva, Séhne, feces).

O
The sample may optionally be extrac2§5\in dH,0 directly on
the microscope slide at the analyiﬁﬁs cretion. However,
the quantity of sperm observed ay bqﬁéﬁi&;ished and no
sample will remain for furthq&f%esﬁ@bg'éFQ . p30) when using

this method.

A\
O O A
PN
\6000\{(’
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BI-118

SEMEN IDENTIFICATION: MICROSCOPIC EXAMINATION

1.0 BACKGROUND:

The visual identification of spermatozoa is a me Qg of
positively identifying human semen. Human spe %%ave a
distinctive size and morphology and, with d1§£§ ential
staining, such as the "Xmas Tree" method, d%p e readily

identified,
6
Gaensslen, R. Sourcebook in Forensicqgg}o gy, Immunology,
and Biochemistry. (1983} U.5. Depg. &§% ice, Washington,
D.C., pp. 150-152. C) '{
.(fb X <<5§;
2.0 SCOPE: O\\ <

.é?‘ ‘gb

| | S A o

To provide a confirmator Xm es §§?br (hp identification of
@;aé&

semen in cases where SQL present.

3.0 EQUIPMENT/REAGENTS Q(O &Q/

XMas Tree Sta

AMas Tree S

295% Etha

Glass Mld@@ cope Si:ﬂ (s)

Cover

Moung@n Medlum

Mi é%oscope (Magnification ~200X-400X)

Mideo System
4.0 PROCEDURE:

4.1 The sample extract is mixed well and ~20-50p¢ deposited
on a microscope slide and allowed to dry (this process
may be expedited by use of a slide warmer or oven at
~37°C).

4.2 Heat-fix the sample extract to the slide by slowly
passing over a flame (alcohol lamp or Bunsen burner).
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4.3 Cover the heat-fixed sample extract with Xmas Tree Stain
Solution A and allow staining for 2 15 minutes at RT.

4.4 Remove the stain with a gentle stream of dH,O and cover the
stained area briefly (~15-20 seconds) with Xmas Tree Stain
solution B. Remove this stain with a stream of EtOH (95% or
Absolute).

4.5 Allow the slide to dry and apply mounting medium or dHzO and
a cover-slip prior to microscopic examination. QD

4.6 Scan the slide on 2200X magnification. Spe c%eads will
retain the red stain, while the tails, 1fqéresent, will
appear green. Use 400X magnification 1 ecessary to verify
sperm morphology. The Mideo System mag)be used as an
alternate scanning method, or as a s of documentation
only (see BI=119). \\

o RN

4.7 Documentation in notes shouldqs cluﬁb hgsfollowing:

4.7.1 A description of t aéﬁbn@é@ao the sperm seen (e.d.
heads only, mostl e) intact, etc.).

4.7.2 An estimate o (b’}fe \b Qf sperm seen per field
(e.g., 12/sl /22? : 3-5/200X; 5-10/200X%;
>10/200X%; 1+ €)4 I representative

e

photogrégy d K?e the overall rating of the slide
shalé§?\ t qﬂﬁﬁﬁncluded in the note packet (see
BI~1&d .

4.7.3 @ﬁ presenc@of any epithelial cells (e-cell) and
eir number {e.g., rare, occasional, few, moderate,

Q many, or 1+ - 4+4). The scientist may alsoc note e-cell
<2 descriptions {e.g. nucleated (NEC or nuc.) or
anucleated (ANEC or Anuc.)] and whether or not there

are large squamous epithelial cells present.

4.7.4 Tf the situation arises in which there are only one to
three sperm heads, a single intact sperm, or a few
sperm heads of questionable morphology, a second
qualified scientist must verify the identification. A
photograph of the single sperm shall be taken and
included in the note packet (see BI-119).

4.7.5 For ease of re-location, the position of sperm in
cases where 3 or less have been identified should be
documented in the case notes.
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4,7.6 It is also good, if possible, to note the presence of

significant amounts of bacteria, yeast or white blood
cells,

5.0 COMMENTS:

5.1 Stains purchased commercially have expiration dates,

while those prepared 'in-house' are genera stable for
~ 6 months at RT. After this period, ?ﬁbs should be
discarded or checked with a positive (K§P sperm) slide
before use.

.\Sb
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BI-119

SPERM DOCUMENTATION: MIDEC SYSTEM

1.0 BACKGROUND:

The presence of semen may be confirmed by miggiég%pic
identification of spermatozoa. The Mideo Sys allows
microscopic images to be visualized on a ¢ uter screen,

captured, stored and printed. The EZDoc ware allows
for tracking of images and any modifica€ions. A report
with a representative slide view or ws of individual
spermatozoa will be included in th 3Q ile when sperm
are identified, <<O o) &

EZDoc Plus Admlnlstrator/Useegﬁa s

\
2.0 SCOPE: QO \)®

To provide a means 2:&) and documenting the
presence of semen spermatozoa are

present; as wel&ﬁ@ﬁ ozﬁpr‘&K ographic documentation
and/or storag$§>

3.0 EQUIPMENT /piuxcmm@
Imagaggééomputer<§$%h Fiat Screen LCD

EZD lus Case Image Management Software
Ergonomic Microscope (Magnification ~200X-400X)
é%g&tal Microscope Camera
Touch Screen and Controller
Printer

4,0 PROCEDURE:
4.1 SPERM SEARCH
Note: Refer to BI=118 for slide preparaticn.

4.1.1 Turn on the computer, monitor, microscope
and touch screen controller.
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4.1.2 Double click the EZDoc Plus icon on the desktop.
Enter a User Name and Password, select a role
{typically scientist), select a previously used
Case ID or choose “New” to enter a new case,
enter the Evidence ID, click “OK”; the window
will display a live video image.

4.1.3 Choose “GO TO LOAD” on the controll screen and
place microscope slide in the sli é?%older with
frosted portion on the right. Chy e “GO TO HOME”
and the slide will move undercghe oculars.

4.1.4 Search the slide at 200X nlflcatlon using the
joystick or select a paqgfbn from the controller
screen {use 400X magni if necessary to
verify sperm morpho art a pattern,
select the ‘Pattern bC) tab, then

highlight a patteé@ r@\.pr@ ‘RUN” .

4,1.5 Focus using ﬁae &'on:} e right side of the
joystick CQ\ he “FOCUS UP”/M“FOCUS
DOWN* bu&ébns ég ontroller screen.

4,1.6 Navi eye*sgg P <a8rn scan using the “PAUSE”,

“C NU 7 and “NEXT” buttons on the
ro Qhrcfywe
1&?3To\ghv c:"‘%xnnt( ) during a pattern scan, press

“SAVE’ hile the image is in view.

{$§Q Note: This step saves points on the controller
screen for the current scan pattern. It does not
save the points or images in the EZDoc Plus
software. See Image Capture below to save images
within a case file.

%

4.1.7.1 To review saved images, go to the Stored
Points tab; highlight the point(s),
choose “OK”, highlight a point and press
“GOo TO”.

4.1.7.2 To delete saved points, go to the Delete
tab; choose “POINTS”, highlight the point
and press “DELETE”. Do not choose
ZWDELETE ALLY.
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4.2 IMAGE CAPTURE

4.2.1 Use the “Live Input” white screen icon on the

Q‘OQ

4.3 REPORT

2.2

.2.3

6

tool bar to toggle between a still image and live
input.

To save the image, c¢lick “File- Sav&é?ﬁage” or the
“Save Image” disk icon on the to ar. When the
dialog box appears, specify thegamage file name
and description, click “OK”.

0

Click “Check Out” to ad.<> erlays or make changes

to the image. \@ Q*

Click “Forms-Forms’ nd(lf%o“\@verlays” or the

Overlays toolbarcféon %0 ext, graphics,
scales, timest Eggq

Click “Che @gln {?h (:ﬂnlshed modifying the
image a%q{’(bxoteb\ when prompted.

If only \O&Q{ee sperm are present, the
shsgg) peer reviewed by another
§}e ¥ to printing a report. Highlight
to be reviewed in the Visual
leébtoﬁ? and click “Submit For Review”; an icon
with ue mark will appear next to the image.

Notify the reviewing Scientist of the images to
be reviewed and their location.

4.3.1 Highlight image(s) from the Visual Directory to

be printed (under “DB Images” in the file menu),
click “Report”, select report type and click
“Print”.

4.3.1.1 Select “Single Image Report” for an image
with descriptions and notes.

4.3.1.2 Select “Four Up Report” to display up to
four smaller images per page.
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4.4 END SESSION

%

.5

4.4.1

4.4.2

PEER REVIEW N
=R REVIEHO ~ (O

4.5.1 L&é@? & @9
O‘&D 6((\%& ewed.

4 {\5
%)

Q
KO

Exit out of the EZDoc Plus Scftware.

Choose “GO TO LOAD” on the controller screen and
remove the microscope slide.

Backup the database by double clic&?ﬁ% on the
Maxtor OneTouch icon, click ‘Synaly followed by
‘Sync Now’. A message will apaéar when complete.
Choose ‘OK'.

O
Turn off the computer anqgﬁbnitor using “Start-
Shut Down’” in the bott qglef@\corner and select

“Turn Off Computer”Qo OQ &

Switch off power’égbth 1qé§$%ope and touch

screen control \i\ Q
Q]6 N\ 0@

<
Return the us {?& cradle.,

<
2

Plus as before and choose the case

Select(fgg Images” from the file menu. Select the
case, evidence and user from the image location
directory. Double click on the thumbnail image (s)
with a blue mark, perform the review, add notes,
etc.

4.5.2.1 To approve an image, select “Accept”; the
Peer Reviewer’s ID will be added and a
red mark will appear on the icon.

4.5.2.2 For a questionable or rejected image,
notify the creating Scientist of the
objections and/or comments. The creating
Scientist may then hit “Reject/Unsubmit”
to return the item to its original state.
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5.0 COMMENTS:

5.1

5.4

Original images and a record of all changes are
maintained in the History and reports are available.

Do not press “DELETE ALL” on the controller screen or

all of the patterns will be deleted, S
<

While viewing a live image, the X, Y an (2 coordinates
are displayed on the controller screeQ§D1g1tal Read Out
tab; to document the point coordlnaéén add a text
overlay or notes to the image. K\

To improve the image, a filte ay~%? engaged by
placement in the microsco i1t ider. The
brightness, contrast, and conm ment features are
also available via the QQE?S

Casework and crime gqﬁbtod} phs may also be

imported, saved a QDStQ} ages can be copied to a

local director €:§}1rectly from a CD, disk,

camera, Or mem to “File-Local Images”,

click on t @es § (s) and select “Batch Move to

DB” (file 1nd1v1dually, if desired). A

new win ’ whlch allows you to rename each

image @i§$§ current names. A report may be

prl se file as above. Large numbers of
Ejgraphs plcally associated with crime scenes) can

rinted to a proof sheet; from the Visual Directory,

ick “Select All” and “Print Proof Sheet”. This
process may be lengthy for numerous photos.

5.6 The database should be backed-up (as above) following
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BI-120

IDENTIFICATION OF SEMEN BY P-30 DETECTION (ABAcard@)

1.0 BACKGROUND:

o

P-30 is a seminal-fluid-specific protein. resence in
semen is independent of the presence of spg%% tozoa,.
Immunclogical detection of p30 is commonﬂ§9 ed as a
confirmatory test for the presence of sd@en

Sensabaugh, G. F. Isolation and Cha zatlon of a
Semen-Specific Protein from Huma ml

lasma:
Potential New Marker for Semen I 1978

Journal of Forensic 801ences‘ (lE&,
§g&uatlon of the

Spear, T. F. and Khoskeba xgéh
ion of Semen. (2000)

ABAcard® p30 Test for tQ@bIdQé?
Crime Scene, 26(1) P2,
%\ \@6 Q

2.0 SCOPE: o' A
This procedur \&d as a confirmatory test for the
presence of Q%m instances where a positive AP

result wa QQ% £§§b no spermatozoa were seen upon
microscoegé' xamina n of the sample extract.

3.0 EQUIL T/REAGENTS :

OneStep ABAcard® p30 Test Kit

4.0 PROCEDURE:

4.1 Label an ABAcard® p30 test device for each sample,
including controls.

4,2 Add 10u¢ of each sample(see BI-116), to include both
positive {known semen stain extract or Seri™ semen
standard [10ng; 10u¢ of a 1:100 dilutionj) and negative
(saline) controls, to ~150nt¢ (4 drops) of saline and
mix thoroughly.
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- 4.3 Transfer each extract (~200u?) to the 'S' well of the
/ appropriately labeled test device and incubate at RT for
10 minutes,

4.4 A positive result is indicated by the appearance (within
10 minutes) of a pink line in both the control 'C' and
test 'T' areas. A negative result is indicated by the
absence of a pink line (after 10 minutes) in the 'T' area
of a test device. Results are inconclusive anytime a pink
line fails to develop in the 'C' area. S

%)
be

N
5.0 COMMENTS: @Q
O

5.1 Samples must be at room temperat ‘\for the test.

<
5.2 Other reagents may be substiﬁ?ﬁgd é§§§zfline (e.g., 1XPBS,
PCR-TE, dH0) in 4.2. 2 O S
. o e & .
5.3 Since the reacticn tlmeé§é d dg§§ on p30 concentration,
as well as other sampf%«spggg i ctors, it is necessary
to wait the full IOggjnuté} tion before reporting a

negative result. &éﬁeve a itive reaction may occur in
much less time. \\Q

o .©
5.4 As with an ¢§S§iq§§7a ody interaction, excess antigen
may lead ksggh e hook effect’ resulting in false
negativqﬁ}wh N concentration is very high. This
effec b <%p sidered when examination and
pres ive te have indicated the likelihood of the
prgg nce of semen. In those instances, the sample should

<2Q§) iluted and the test repeated.
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BI-122

BMYLASE TEST (PHADEBAS)

1.0 BACKGROUND:

2.0

Amylase is an enzyme that is present in high concen tions in
saliva relative to other body fluids and its detegtion is
indicative of the presence of this bedy fluid. is method for
the detection of amylase consists of a tablet water—-insoluble
starch, cross-linked to Cibacron Blue dye, t@g is hydrolyzed to
water—-soluble blue fragments in the presendg of alpha-amylase and
detected by blue color development of the§éol tion.

Gaensslen, R. Sourcebock in Foren31é&ggrezféiéégmmunology, and

Biochemistry. (1983) U.S. Dept ebean' hington, D.C.,

p 184-187. (</
91@

Auvdel, Michael J. Amylase q?’ }égsl and Saliva Stains,

(1986) Journal of Forens c,gsc @ (2) 426-431.

Keating, S.M. and ngg ?}\T}&etectlon of amylase on swabs
esX$

from sexual assault Journal of the Forensic Science
Society,

G.M., Willott, %) hﬁé&kr q@est for the Detection of Salivary
Amylase in S'ﬁfhs " Joq:b 1 of the Forensic Science Society, 14,
pp. 341-344Q11974)

Phade KAmylase Test directions for use, Pharmacia AB, Uppsala,
Sweden, 1994 and Magle AB, Lund, Sweden, 2007.

SCOPE:

To provide a presumptive screening test for the presence of
saliva on evidentiary items.

EQUIPMENT /REAGENTS :

Phadebas Tablets
0.5N NaOH
Sterile/Nanopure HyO
12x75mm tubes
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5 5.

Corks for tubes or parafilm™ or equivalent

4.0 PROCEDURE:

4.1 Stain samples {(~2- 5mm?; Y% swab; 20u{ extract) and controls
[20p¢ dHR0 is used for negative control; 20pt of 1:100 and
11500 dilutions of fresh saliva and either neat saliva, or a
saliva stain (S2mm® cutting) as positive controls] are placed
into appropriately labeled tubes. )

<

4.2 Add 1lm¢ dH,O0 and 1/4 Phadebas tablet to eacﬁsgﬁbe, cover
tube, mix well (e.g. vortex) and 1ncubateQ§t 37°C for 30
minutes.

4.3 At RT, remove cork, add 250p¢ 0.5N QﬁSh to each tube, cover
tube, mix well by inversion and s 5 minutes at low
speed (<5,000 rpm). << C)O &

4.4 Examine tubes and record thadgblo of ?&?supernatant. The
intensity of the blue col \ , may be graded as
light, medium, dark, or<2;4+xg§?on<> porting, see 5.1.

0 COMMENTS: \ O

5.1 If the blue col egk' is as dark or darker than that
of the 1:500 an indication of an elevated
level of am ported as such. If the blue color
of a sample}"*gggﬁ g%;lhan the 1:500 control, there is an
indicati hatan e is present; however, there is no
demons'ﬁ ion of elevated level, A sample that
demoq¥ ates absence of biue color consistent with the

e control is reported as ‘did not indicate the
esence of amylase’. Note: negative samples {(like the
control) may have a very slight blue tint and not appear

perfectly clear.

5.2 A negative result is not necessarily the total absence of
saliva, and therefore, DNA testing should not be abandoned
because of the absence of detectable amylase activity.

5.3 This test is not human specific, there may be reactive
amylases in plants and non-human animals.
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BI-124

AMYLASE TEST (STARCH IODIDE)

1.0 BACKGROUND:

9

Amylase is an enzyme that is present in high co ébntrations in
saliva relative to other body fluids and its d€tection is
indicative of the presence of this body flut§$5 This test takes
advantage of the amylase-catalyzed starch, rolysis that
results in short polysaccharides unable t@*react with iodine
which is detected as a 'clearing zone‘Qékou d sample wells
containing amylase.

Gaensslen, R. Sourcebook in Fore Immunology, and
Biochemistry. (1983) U.3. Depr.of 1 Washlngton, D.C., p
184-187. <2

Auvdel, Michael J. Amyla *32 e g%émen and Saliva Stains,
(1986) Journal of Fore Q;é , 31 (2) 426-431.

from sexual ass ca ' 4} Journal of the Forensic

Science Soc:Letg\ 40 9§
2.0 SCOPE: {\S OQ)

Keating, S.M. and C% Xégljgghe detection of amylase on swabs
1

To provi a presumptive screening test for the presence of
salrW@<Dn evidentiary items.

3.0 EQUIPMENT/REAGENTS:

Agarose (Sigma Type I or egquivalent)
Soluble Starch

Amylase Diffusion Buffer

Iodine Solution

Petri Dish

4.0 PROCEDURE:

4.1 Sample and control extracts (dHO is used for negative
contrcl) should be prepared in dHyO as usual (See BI-116).
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4.2

4.7

Prepare a 0.1% agarose/0.01% starch gel by dissolving 100mg
of agarose and 10mg of soluble starch in 10m¢ of Amylase
Diffusion Buffer. Pour the gel into a (~%cm) petri dish,
allow it to solidify, and punch wells ~2 mm in diameter, and
at least 3 cm apart, into the gel.

Fill wells (do not overfill) with sample extracts and
controls.

Mark petri dish for orientation and document sq@Ple
placement. (7g)

be
Cover petri dish and allow diffusion overaég t at 37°C. May
be placed in a humid chamber.

To develop, flood the petri dish wi ~10mf of 1:100
dilution of the iodine solution ( / Om¢{ dH,0), let stand
a few moments to develop the p then pour it off
the plate’s surface. Ak

Record the results by mea Qi <§é§ﬁeter of the clear
e@

circles. For reportlng,

COMMENTS : Q} <:>

5.1

5.2

5.3

@
Positive contro\g)sho N de 1:100 and 1:500 dilutions
5 1

of fresh sali neat saliva or an extract of a
known saliva éiai @) ?:Sbe clear zone of an extract 2 that
of the 1:5 ol is an indication of an elevated
level ogt yléi} i e extract and is reported as such. If
an ext clears zone smaller than the 1:500 control,
ther s an indication that amylase is present; however,
ﬁgﬁ%a is no demonstration of an elevated level. An extract

demonstrates no clearing zone is reported as 'did not
indicate the presence of amylase'.

Additional standards such as neat semen, neat urine or neat
vaginal fluid may be tested as needed.

A negative result is not necessarily the total absence of
saliva, and therefore, DNA testing should not be abandoned
because of the absence of detectable amylase activity.

This test is not human specific, there may be reactive
amylases in plants, bacteria, and non-human animals.
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BI-126

DETECTION OF URINE (UREASE)

1.0 BACKGROUND:

Urea, is a normal metabolite found in high conc %%Wion in

urine. The urease reagent reacts with the ure§> resent in a
urine stain and releases ammonia, which ma detected with
litmus paper. %b

0\0
Gaensslen, R. Sourcebook in Forensic logy, Immunology,
and Biochemistry. (1983) U.S. Dept«ﬁb J&%tice, Washington,
D.C., p. 191-195, (<O C)OQ&
Metropolitan Police Forensic c b ‘%zry Biology
Methods Manual, 1978, Secti : (Q @
PO

2,0 SCOPE: o
CE) QS?$>€g::>
%a;$' r the presence of urine on
i,

X\
To provide a pres i qSB
relevant evidenti@ry mé&er
e O
3.0 EQUIPMENT/REAGENTE(N &

Urease @nt O@

Steril anopure H,0

Sma (aorks (to fit 12x75mm test tubes)
12x%5mm test tubes

Red Litmus Paper

4.0 PROCEDURE:

4.1 Cut out ~2.0cm® piece of suspected urine stain and
controls, cut them into small pieces and place them into
appropriately labeled 12x75mm test tubes,

4.2 Add 3-4 drops of dH;0 and 6-7 drops of Urease Reagent to
each test tube.

4.3 Cut a slit into the bottom of each cork and insert a
small piece of red litmus paper into the slit.
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4.4 Place one of the corks {(with litmus paper) into each tube;
do not allow the litmus paper to come into contact with the

liquid.
4.5 Incubate the tubes for 30 minutes at 37°C.

4.6 Note and document any change in the color of the litmus
paper that occurs within the incubation time., A positive
reaction (+) is recorded when the red litmus paper turns
blue. When there is no color change noted, acgegatlve( )
result is recorded. 75

Ny
5.0 COMMENTS: @Q

5.1 Controls include positive (known Qsane stain) and negative
(dH,0 blank) and a substrate congzol u&ere appropriate and

available.
QQ&

5.2 The Urease Test is one of, Q?h s ive tests for urine;
a confirmatory test for i\ ation of urine in a
dried stain is not an abley 0
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BI~128

DETECTION OF URINE (CREATININE)

1.0 BACKGROUND:

Creatinine, the anhydride of creatine, is a nqﬁggga
constituent of urine and is a waste product oi& ormal
metabolism. It is present at high levels i@b rine compared

to other body fluids. This test is based its reaction
with picric acid and is detected by a cagbr change from
yellow to orange. Q§§b

, \ Q* |
Gaensslen, R. Sourcebook in Forem%fa z§$§ q&g, Immunology, |

and Biochemistry. (1983) U.S. QSP ™ ce, Washington,

D.C., p. 191-195. XS <</
N

@)
Metropolitan Police ForensiQ Sc ec) oratory Biology
Methods Manual, 1978, Sea@on‘@ O

2.0 SCOPE: \(\O \O

To provide a umR§QVe(§%ét for the presence of urine on
qght

relevant evi {E§§ fial.
3.0 EﬁyJIEQ{ENQB£§§§U3E5HPS: <:)
\"4

Sap§£éged Picric Acid Solutilon
5% /v) NaOH

Sterile/Nanopure Hy0
Concentrated Glacial Acetic Acid
12x75mm test tubes

4.0 PROCEDURE:

4.1 cut out ~0.5 cm® piece of suspected urine stain and
controls and place them into appropriately labeled
12x75mm test tubes.

4.2 Add 0.5 m¢ of dH.0 to each test tube and extract for 15
minutes at RT,
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4.3 Remove the substrate. Add 1 drop (~50 nt) of Picric Acid
Solution and 1 drop (~50 u¢) of 5% NaOH to each tube.

4.4 An orange color develops fully within 15 minutes and is
stable for approximately 2 hours. The orange color is a
positive indication of Creatinine. The negative control
stain solution should remain yellow.

4.5 Document results in case notes. Record positive (+) or

negatives (-). Analysts may use other descriptive word(s)
(e.g., strong, weak,) or numerical gradlngo 9., 1+ - 4+)
as well. \

5.0 COMMENTS: O

5.1 Controls include positive (know Qy 1ne%sta1n and negative
(dH,O blank) and a substrateq@ re appropriate and

available. é

5.2 This method is not spem@ nine. Although other
chromagens are detect X@%s@ cedure, their

concentrations are ,@gllgk O

5.3 Among other sub@nc@ Qse is reported to produce an

orange color @h picrate, although the color is

pale. How vg\ ’.l_S likely to be confusion between

this and Q\v the addition of 2 drops of glacial
creatinine-containing sample pale

acetic %ﬂ
yellow\ a teisa inutes. (The color can be restored by

addi fﬁj a few d@)s of 5% NaOH). Heat is necessary to
ac?ééve the color change to pale yellow if the stain is

Q@ cose.

5.4 The Creatinine Test is one of many presumptive tests for
urine; a confirmatory test for the identification of urine
in a dried stain is not available.
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BI-130

DETECTION OF FECAL MATERIAL (UROBLLINOGEN)

1.0 BACKGROUND:

Edelman's Test is a presumptive test for the presqape of
fecal material and is based on the detection of obilinocgen
which is found in high concentration in feces \Urobilinogen,
which is oxidized to urobilin, is soluble %Qcohol and, in
the presence of neutral alcoholic salts, Wi form a green
fluorescent complex with zinc,

{>
Ger

Gaensslen, R. Sourcebock in Ebren31g gy, Immunology,

if) s&&ce, Washington,

@
Metropolitan Police Fbrensagﬁék \fégiatory Bioclogy
Methods Manual, 1978 Sectl <>
\O

>
2.0 SCOPE: (0\ \Qb Q

To provide a pr pt for the presence of feces on
relevant GVldQE al

3.0 EQUIPMENT /@AGEN

and Biochemistry. (1883) U.S5. D
D.C., p. 191-195.

i0% Mercurlc Chlorlde Solution
10% &ﬁ% 7zinc Chloride Solution
Amyl (Isopentyl) Alcochol
Sterile/Nanopure Hy0

12x75mm test tubes

Alternate Light Source

4.0 PROCEDURE:

4.1 Cut out ~0.5 cm? piece of suspected fecal stain and
controls and place them into appropriately labeled
12x75mm test tubes.

4.2 Extract samples in ~3 drops of dH;0O for 15-30 minutes at
RT.
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4.3 Remove the material and add ~3 drops of 10% Zinc Chloride
Solution to the extract,

4.4 Add 5 drops of Amyl Alcohol to the extract and vortex.

4.5 Spin sample for 5 minutes on low (~2000 rpm} in the
serological centrifuge and transfer the upper phase to a new
12x75mm tube.

4.6 To the upper phase, add 3 drops of 10% Mercuric loride
Solution and observe any color change under p%ga;white and
long wave UV light. \4\

4.7 A positive reaction is recorded when greéé)fluorescence is
visible under long wave UV light. BAbseice of green
flucrescence under long wave UV lig &'s recorded as a
negative reaction. Under white l;gﬁs> th? solution may become
rose-pink if urobilin is presen?( o &

5.0 COMMENTS: &Q @Q/

5.1 Controls include posit] k\xﬁ?;§:bal stain) and negative
(dH20 blank) and a sggg e§ 2:) 1 where appropriate and

available. %)
° N
5.2 The Edelman's ~§51Q§gbex%;ést is one of many presumptive

tests for fe no confirmatory tests available for
the 1dent1 6 cal material.

5.3 The pro 1on<ﬂfc>green fluorescent complex is indicative of
fece om humans and other carnivores. Due to the presence
of rophyll, the feces of herbivores will produce an

nge-pink fluorescence in this test. Test results giving
this orange-pink fluorescence will be recorded as
inconclusive.

Revision 8
Biology Analytical Methods: BI-130 7/28/08
Page 49 of 127 Issuing Authority: Quality Manager




BI-200

EXTRACTION PROTOCOLS FOR PCR DNA TYPING TESTS

1.0 BACKGROUND:

Many methods exist to obtain DNA, suitable for am egication,
from a variety of sources. Caution must be exer¢dded when
selecting an appropriate extraction method, tqﬁ}ng sample
quantity into account.

O
Comey, CT et al. “DNA Extraction Stratgéggs for Bmplified
Fragment Length Polymorphism Analysis.{?ﬁ J E%r Sci, Vol. 39,
1994, pp. 1254-1269, <<() OQ,\
Hochmeister, MN et al. “Typing © Beo ibéiﬁ%leic Acid (DNA)
Extracted from Compact Bone fr umgégi ns.” J For Sci, Vol,
36, 1991, pp. 1649-1661. 9% ) C)\)

| AN ey
Hochmeister, MN et al. ¥ —QE§ q§§;}1ng of DNA extracted from
cigarette butts.” Int @ e@ed% 1. 104, 1991, pp. 229-233.
o A

i Nésﬁ. Improved DNA Extraction From
a ed Spin Columns.” BAm J of Phys
, 1998, 539-543,

To provi <Q:alppropriate protocols for the extraction of DNA
suitabgé for PCR amplification and subsequent analyses.

Yang, DY et al.
Ancient Bones Usi
Anthropology, %éi

2.0 SCOPE: @
%)

3.0 EQUIPMENT:

Qiagen BioRobot® EZ1

Qiagen EZ1l Investigator Kit and card

Centricon® Concentrator Devices

Microcentrifuge

15/50m¢ conical tubes

56/95°C heat block/oven

Fixed Angle Centrifuge

1.5m¢{ microcentrifuge Tubes (1.5m{ tubes)

MicroBAmp Tubes

Coarse Sandpaper, Blender, Hammer, Chisel, Drill or Dremel
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. 4.0 REAGENTS:

Stain Extraction Buffer (SEB)

PCR TE (TE, 10mM Tris-HCl; 0.1mM EDTA, pH 8.0)
Proteinase K (ProK, 20 mg/nL)

iM bithiothreiteol (DTT)

Phenol/Chloroform/Iscamyl Alcohol (PCIAA, 25:24:1)
Ethanol (EtOH)

Phosphate Buffered Saline (PBS)

Ethyl Ether

Xylene ng
10% SDS 4\0
FTA Purification Reagent Qé‘
Chelex Reagent %)
&
5.0 DNA EXTRACTION PROCEDURES: @Q
O\
NOTE: Questioned and known referencé&

S§§et be extracted
separately. If samples anqﬂ@k %gcte the same day,
questioned samples shoulqb rst.

The sample sizes listed be Q@aa<$§ﬁ1 plcal recommended amounts.

Evidence samples vary 1n Qﬁ?y ondltlon so samples sizes

may be adjusted accordl lyst should make an effort to

retain sufficient sagggﬁ Q&E ate testing if possible;
size/quality may need to be

however, those sam %@ Q?
consumed (See BI- %} %§2
Caution: See Qgg%eﬁgé 1<2>

5.1 WHOLQSé%OOD SAMPLES {EZ1 EXTRACTION) :

5.1.1 Place ~3pt¢ — 10p¢ whole blood into a EZ1 sample tube
provided in the EZ1 Investigator kit. Bring the volume
up to 200p¢ with Stain Extraction Buffer.

5.1.2 Proceed to 6.0.

5.2 BLOOD/SALIVA/FTA/NON-SEMEN (TISSUE, EPITHELIAL CELLS) SAMPLES
(E21 EXTRACTION) :

5.2.1 Place one of the following samples into an EZl sample
tube: ~3mm® - lem? cutting/portion or swabbing of samples
on cloth or porous materials {(includes cigarette butts,
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W\
5.2.5 Proceed to 6.0 ) O\\®

.2

.3

.4

gum, and envelope flaps/stamps), ~1/8 - 1/2 (~equivalent
of previous sample size} cutting/portion of cotton swabs
containing sample ({samples deposited on non-porous objects
may need to be collected onto a swab with a small amount
of sterile deionized water, TE or SEB and the swab cut for
testing), or ~3mm® - 5mm’ portion of tissue.

Add the following to the tube:
190! SEB S
10ut Pro K cgb

Note: Large and/or absorbent substrateqéu tings may
require additional SEB, up to 430 peQb

be
Mix and incubate at 56°C for a mﬂﬁéﬁum of 15 minutes, up

to overnight. A 15 minute di ng a‘4§6°c, immediately
ollowed by a 5 minute dige Amay alternatively
foll d b 5 minute di %atCD 1 Lvel

be performed. (%) <5§;

. N
| NI
Large cuttlngs/substgggéé (k§>a§S§§bable) may be removed
by piggyback/spin b%g t i ation at low speed
(3,000 - 5,000 rp OE} Qgi&tes and discarded.

O
AR

@’(} Q <&
5.3 BLOOD/SALIVA/{C N %@V(szsm, EPITHELIAL CELLS) SAMPLES

(ORGANIC EXTRR

.
.

%

5.3.1 quég\one of tgg following samples into a sterile 1.5mi

§§@e: ~3mm® - lem? cutting/portion or swabbing of samples

<2K n cloth or porous materials (includes cigarette butts,

gum, and envelope flaps/stamps), ~1/8 - 1/2 {(~eguivalent
of previous sample size) cutting/portion of cotton swabs
containing sample {(samples deposited on non-porous
objects may need to be collected onto a swab with a small
amount of sterile deionized water, TE or SEB and the swab
cut for testing), ~3mm? - lcm® portion of tissue, or ~10nt
- 50pt! whole blood.

5.3.l1la Envelope Flaps/Stamps: Presoak the envelope flap/stamp

cutting (steam may be used to loosen the seal prior to

extraction) in 1.0m{ of sterile water at 4°C for a minimum
of 5 hours (may be left overnight). Remove the substrate
by piggyback/spin basket centrifugation and discard.
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Remove all but 50p¢ of the supernatant and discard it.
Proceed to 5.3.2 with the remaining pellet.

5.3.1b Optional (see Comments 3): Presoak blocodstains using
1m¢ of sterile PBS in a sterile 1.5m! tube. Vortex
briefly, and incubate 30 minutes at RT. Vortex briefly,
then spin at high speed in a microcentrifuge for ~1
minute. Using a micropipette, remove supernatant and
proceed to 5.3.2.

5.3.2 Add the following to the tube: ng
Y
500u¢ SEB A
15u¢ Pro K CESD
O
5.3.3 Mix and incubate at 56°C for a m{ﬁ?mum of 1 hour (may be
left cvernight). It is recomm at non-reference

samples incubate for at lea hen possible,
"ﬁ

5.3.4 Proceed to 7.0.
QO KQ 0@
5.4 EXTRACTION OF HAIR smn@ OC)

b
Note: For removal o(f)c‘bs} L@

5.4.1 Examine EQ§?§;11(§M uﬁéi} a stereomicroscope and note if
there 1 of cellular material at the root
and the) ri}s;}a ce any body fluid (e.g., blood or
semQQéPr ot 1ble contaminants on the hair shaft.

5.4.2 &hqg a sumtable hair(s), preferably anagen, has been
entlfled it may be washed to reduce surface dirt and
contamlnants This may be accomplished by immersing the
halr(s) in sterile, deionized water and gently swirling.
Each hair to be analyzed should be washed separately in
fresh water. Alternatively, the hair(s) may be placed in

<;%ed on a slide, see 9.0,

a 1.5m!¢ tube containing 1m{ 10% SDS and sonicated
briefly. Again, each hair to be analyzed should be
treated separately. If the presence of any body fluid is
noted on the hair shaft, it may be removed for separate
DNA analysis, if necessary, by soaking the hair in a
minimal amount of sterile deionized water or PCR TE for
30 minutes. Process this extract as you would a
bloodstain (see 5.2.1 or 5.3.1).
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5.4.3 Even if the hair(s) was washed prior to proceeding to
5.4.4, it may still have cellular material on its surface
that did not originate from the hair donor. Therefore,
in addition to cutting off ~0.5 - 1.0cm of the root-end,
a 0.5 - 1.0cm cutting of the shaft adjacent to the root
may be processed separately as a control. The remaining
shaft may be retained for subsequent analyses (e.g.,
microscopic exam, mitochondrial DNA)}.

5.4.4 To an EZ1 sample tube, containing the hair a@pple, add:

0
180n¢ SEB A\
10p¢ 1M DTT %@\
10pt ProK O
'\
or, for organic, Q§>
K

?ﬁ
To a 1.5m{ tube, contalnln e Qi‘éfémple, add:
500u¢ SEB &
20u¢ 1M DIT QO 0@

15n¢ ProkK \@ \(\ O
c2§2> O <:>
5.4.5 Mix and 1nc gzg\ or minimum of 6 hours (may be
left overqsaht

5.4.6 Proceecé‘ 6@ @ Zl isolation or to 7.0 for organic
lsohqﬁ%on

5.5 EXQQ#&QION OF BONE AND TEETH

5.5.1 Obtain a fragment of bone and remove any tissue present,
using ethyl ether (shake vigorously with a few mi{s of
ether in a 15m¢{ polypropylene tube} or by boiling
priefly. For older bones, or those without adhering
tissue, clean the outer surface by sanding. For teeth,
begin with step 5.5.2,

5.5.2 Rinse the bone/tooth, in the same manner, with distilled
water.

5.5.3 Similarly, rinse the bone/tooth with 95% ethanol.
Finally, clean the bone/tooth with a sterile cotton swab
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soaked with ethanol to ensure it is free of dirt and/or
other contaminants. Allow bone/tooth to air dry.

5.5.4 Crush bone/tooth into small pieces/powder with blender (a

5.5.5 To the tube, add:

chisel or hammer may be used initially). Alternatively,
a drill and bit may be used on large bones to create a
fine powder. Transfer the powder and/or small pieces
created to a 1.5m¢{ tube.

500p¢  SEB Q)
15u¢ ProK N

Mix thoroughly and incubate at 5@S§>overnlght

5.5.6 For EZ1 isolation, spin in a55§3t§§§§ge at low speed
(3,000 - 5,000 rpm) for 3- ansfer 200-500p!

of the supernatant to an @@ e and proceed to

"o @

For organic isolat <§§ge irectly to 7.0.

Note: For aged%ﬁS? be necessary to process
multipl

‘<§%9 combine the extracts prior to
proce g\ tification.

5.6 EZ1 DIFFEREN E§é§%§g§aﬁ OF SEMEN-CONTAINING SAMPLES:

Note: Fq<é§emov eé%%ample from mounted slide, see 9.0.

5.6.1

Q\c

E§éce cutting/sample (the size of sample used will be

ase dependent and based upon microscopic exam and total
sample amount) into an EZ1 sample tube and add ~150pt PBS
or sterile deionized water. Agitate the substrate to
loosen cellular material and place at 4°C for 1-4 hours
(up to overnight).

5.6.2 Sonicate samples for ~20 minutes to loosen cellular

material from the substrate and perform piggyback/spin
basket centrifugation for 3-5 minutes. Without
disturbing the pellet, remove all but ~10-50n¢ of the
supernatant and discard.

5.6.2a Optional: Resuspend the pellet and place 3-5ut on a

slide for microscopic evaluation (See BI= £118; BI=119).
The substrate may be discarded if the pellet contains a
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sufficient number of spermatozoa; however, it may be
desirable to add the substrate back to increase the total
amount of DNA in the sample.

5.6.3 To the remaining cell pellet and substrate (if present)
add the following:

190ut¢ SEB
10ut Pro K

Note: Large and/or absorbent substrate cu q@s may
require additional SEB, up to 490 ut. \S\

5.6.4 Mix and incubate at 56°C for 15 min éé% to a maximum of 1

hour. Q}

5.6.5 Label a new EZ1l sample tube. Qgﬁ ubstrate (if
present) by using piggybac t centrifugation
and discard. A final cen g hlgh speed for 21
minute should be perfor toQ§h solidify the
pellet. <2()

5.6.6 Remove all but ~10\S@p8 upernatant, taking care

not to disrupt a%) in the bottom of the tube.
Transfer this ern\ epithelial cell fraction) to
the new, la fibe and store at 4°C or proceed

directly (}
Sond OEO
5.6.6a Optid \;§§h Céprpose of a differential extraction is,

typl ly, ain a sperm fraction that is void of any
elial co bution. In instances in which there is
Cﬁ?overwhelming proportion of epithelial cells to sperm
at appear intact microscopically, steps 5.6.3-5.6. 4
may, at the scientist’s discretion, be repeated 1-2 times
prior to proceeding to 5.6.7. These additional
supernatants do not need to be retained.

5.6.7 Wash the sperm pellet as follows: Resuspend the pellet in
500u¢ PBS by vortexing briefly. Spin in a
microcentrifuge for ~5 minutes at maximum speed
(>10,000rpm) . Remove all but ~10-50u¢ of the supernatant
and discard it. Note: 1000u! PBS should be used for
500p¢ sample volumes.

5.6.8 Repeat 5.6.7 1-5 more time(s). In instances of low sperm
amounts, additional washes are recommended. The final
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wash performed is to be done using stexrile deionized

5.6.8a Optional: Resuspend the pellet and place 3-5ut on @

s1ide for icroscopic evaluation (see pI-118; BT=119) . 1f

intact epithelial cells remalin, the pellet should be
redigested (5.6.3 - 5.6.8).

5.6.9 TO the remainind sperm pellet solution add:

180pt SEB S
1opt 1M DTT .OQ
1out Prok \4\

%)
Note: UP o 490p! gEB may be useo<;27

2

QY

5.6.10 M1X and incupat® at 56°C f%§§b'mi Lum of 1° minutes (1Y

pe left OVernight) . C)OQ &
5.6.11 proceed tO 6.0 éSSfb é}' ‘S“

& \)&/

<$) 1o08€en cellulal material and place ar 4°C for 1~4 hours
<2 (up Lo overniqht).
5.7.2 gonicate gamples for ~20 minutes ro loosen cellularl
material from the gupstrate and perfo¥m piggyback/spin
pasket centrifugation for 3-9 minutes. without
disturbing the pellet, remove all but ~50p! of the
supernatant and discard.

5.7.2a Optional:Resuspend the pellet in the remaining 50!
and place_3—5p£ on a slide for microscopic evaluation

(See BI-118; BI-119) - The gubstrate may be qiscarded if
the pellet contains & sufficient pumper of spermatozoa;
noweveXry 1t may be desirable to add the supstrate pack O
jncrease the rotal amount of DNA 1D the sample.
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5.7.3 To the remaining cell pellet and substrate (if present)
add the following:

500u¢ SEB
15p¢ Pro K

5.7.4 Mix and incubate at 56°C for 45 minutes to a maximum of 1
hour.

5.7.5 Label a new sterile 1.5m¢ tube. Remove subshrate (if
present) by using piggyback/spin basket ¢ rifugation
and discard. A final centifugation on \g speed for 21
minute should be performed to furtheéaégﬁidify the
pellet.
\Sb

5.7.6 Remove all but ~50ut of the supe{égtant, taking care not
to disrupt the cell pellet in tom of the tube.

Transfer this supernatant /{ 22}} L‘gell fraction) to
the new, labeled sterile be a S at 4°C or proceed
’ e p

directly to 7.0. 0\(') Q/
NN N
spe c

O
5.7.6a Optional: The pur§%se Q@D ferential extraction is,
typically, to obtaigba rq:§§§>;ion that is void of any
epithelial cont X@ﬁgééﬁ) nstances in which there is
an overwhelmin %ro& Jg} f epithelial cells to sperm
a tg 1 ﬁi' opically, steps 5.7.3-5.7.4

that appear
may, at t ciegéi t discretion, be repeated 1-2 times
ocC Ln 5.7.7. These additional

prior t
superna§>n23§bo et need to be retained.

5.7.7 Wa ‘<§ie sperﬁcgellet as follows: Resuspend the pellet in
1 u¢ PBS by vortexing briefly. Spin in a
{glcrocentrifuge for ~5 minutes at maximum speed
<2 (>10,000rpm) . Remove all but ~50p¢ of the supernatant
and discard it.

5.7.8 Repeat 5.7.7 1-5 more time(s). In instances of low sperm
amounts, additional washes are recommended. The final
wash performed is to be done using 1000u¢ sterile
deionized water.

5.7.8a Optional: Resuspend the pellet in the remaining 50u¢
and place 3-5u! on a slide for microscopic evaluation (See
BI-118; BI~119). 1If intact epithelial cells remain, the
pellet should be redigested (5.7.3 =~ 5.7.8).

5.7.9 To the remaining sperm pellet solution add:
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500n¢ SEB
20u¢ 1M DTT
15p¢ ProK

5.7.10 Mix and incubate at 56°C for a minimum of 2 hours (may be
left overnight).

5.7.11 Proceed to 7.0.

o

5.8 EXTRACTION FROM FTA/CODIS DATABASE SAMPLES:‘CSSD

Note: Since the DNA remains bound to the gbA card, regular,
non-filter pipette tips may be ug throughout and a
single tip may be used for eac eagent. A nmulti-
channel pipettor may be used<§b ger sample batches.

Traditional organic or E 2 t may also be used

on FTA samples if neCQ$Sa 1y non-database
samples) . <2

5.8.1 Remove 1-3 “punchéé“ ﬁéam FTA card using a 1.Zmm
Harris punch s iG)a lished by placing punch
firmly on car Q&wk%;; g 1/2 turn clockwise and 1/2
turn counte§a qe%baaév Eject sample(s} into microAmp

tube { €§>

5.8.2 Add 1é§p{§SF%)r§é;%nt to microBAmp tube(s), mix and

1nQSPate or ~5 minutes.

5.8. 3 g%mwe and discard FTA reagent from sample(s) (using

Q' &ither vacuum with small pipette tip or by
<2 micropipette).

5.8.4 Repeat 5.8.2-5.8.3 twice.

5.8.5 Add 150p{ TE to microamp tube(s), mix and incubate at
RT for ~5 minutes.

5.8.6 Remove and discard TE from sample(s) {using either
vacuum with small pipette tip or by micropipette).

5.8.7 Repeat 5.8.5-5.8.6 twice.
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N 5.8.8 Make sure the punch is at the bottom of the microAmp
b tube(s), using a sterile pipette tip if necessary.
Place tubes, uncovered in 65°C oven for 22 hours.

5.8.9 Proceed to PCR Amplification (see BI=208).

5.9 CHELEX EXTRACTION:

Note: Chelex may also be used for clean-up of sa@gles that
have already been extracted to remove
contaminants/inhibitors as needed. Stégg)with step

5.9.4. Q§‘

5.9.1 Place an ~3mm’ cutting of a bloodgtain, or 3ut whole

blood into a sterile 1.5mt tuﬂégﬁnd add 1m¢ of sterile
deionized water,. QO <\
\

5.9.2 Incubate at RT for 15-30 ﬁanuﬂ:ébw'ék occasional mixing
or gentle vortexing. éé;

0

5.9.3 Spin in microcentri §t\\lnutes Remove all

but 20-30pt¢ of t Qbsug\xhat n and discard it. If the
| sample 1is a blg\ n; e the substrate in the

tube.
O \\Q)

5.9.4 Using a wj b pd te tip, or a tip with the end
cut of dd eshly prepared 5% Chelex (0.5g
Chelgﬁ} 1 terile nanopure water). Make sure
the éso@ on is well mixed before adding to the

s e.
5.9.5{$§Eubate at 56 C for 15-30 minutes.

552.6 Vortex at high speed for 5-10 seconds.
5.9.7 Incubate in boiling water for 8 minutes.

5.9.8 Vortex at high speed for 5-10 seconds, followed by
centrifugation at high speed {2 10,000 rpm) for 2=-3
minutes. This extract may be taken directly to
realtime PCR (see BI=207) for quantification of the
DNA.

Note: Care must be taken to not disturb the Chelex resin when
removing sample for subsequent procedures. After
storage and prior to sample removal, repeat step 5.9.8.
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/ 6.0 BIOROBOT EZl ISOLATION PROCEDURE

Note: The BicRobot EZ1 may also be used for clean-up of samples
that have already been extracted using the organic
procedure to remove contaminants/inhibitors as needed.
Transfer the extract to a EZl sample tube, bring the volume
up to 200p¢ with Stain Extraction Buffer, and begin with
step 6.1.

6.1 Insert the Investigator Card into the card slotqgg the
BioRobot EZ1 (if not already in place) and tupdY the instrument
on. Note: the card may be left in place waﬁ the instrument
is turned off. Qb

6.2 Press “Start” to display the protoco‘éghenu and choose one of
the following protocols:

present in the sample tube.

0

& Q*
Choose “1” for the “Trace” proté%ol,<3§>é%; ubstrate is

Choose “2” for the “Tip B@ﬁgé" TD) protocol if the
substrate 1s present 1§85 é:}ube

Choose “4” for the Q§>' ﬁ;) protocol for 500 ul sample
volumes. Note: Sugp t e prompt regarding additional

‘MTL/ Buffer.

\ O(\ \i(/
6.3 Press “2” t%‘e 3,(\ n§
6.4 Select ed r the ﬁig? or the 200u¢ elution volume from the
menu ion 1 or 3, respectively). The 50u! elution may be
prefe&ﬁ le for FTA, dilute samples, or those suspected to be
DNA concentration. The 200p{ elution volume may be
preferable for samples exhibiting potential inhibition.

6.5 Press any key to proceed through the text displayed in the
LCD, which guides you through the following steps to load the
instrument.

6.6 Open the workstation door.

6.7 Examine the reagent cartridge{s) for the presence of
precipitate. Invert each cartridge to mix the magnetic
particles then tap the cartridge(s) to deposit the reagents
to the bottom of their wells.,
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6.8 Insert the appropriate number of reagent cartridges (1-6 per

extraction run) intec the cartridge rack, snapping them into
place. Additional samples (beyond 6) can be accommodated in
subsequent instrument runs. Place the loaded cartridge rack
into the instrument, followed by the tip rack.

6.9 Load 1-6 tip holders containing filter-tips into row 2 of the

6.10

tip rack.

Load 1-6 opened and appropriately labeled eluti tubes into
row 1 of the tip rack. Make sure that the tub rder matches

that of the sample tubes., ~$\
Load 1-6 opened sample tubes from step &E§bl into row 4 of
the tip rack. O
'\
Close the workstation door. <g§>

Press “Start” to start the extf&btlQLS% col.

When the protocol ends, th \\S&Dg?é @! “Protocol finished.”
To run another protocol, i% QQ) o return to the
protocols menu. Othe ;%xz top twice to return to
the first screen of Qé?? <:>

Open the woxkstateyn dé§§ move and cap the elution tubes
containing the,ﬁgr Y Discard the cartridges, tip
holders/tlps\é 96\)2 bes.

At the co §3ets:§;k42) 1 runs for the day, clean the pilercing
tool (o n #3 f the ‘tools’ screen), D~rings and tip
adapt tip rack, cartrldge rack, and interior of the

ins ent with 70% Ethanol, followed, optionally, by

néa pure water,

Switch off the instrument, leaving the Investigator card in
place.

Proceed to realtime PCR (see BI-207) for quantification of
the purified DNA obtained in step 6.15.

7.0 ORGANIC PURIFICATION PROCEDURE:

Note: For most stains the cuttings/substrate will not interfere

with organic extraction and need not be removed prior to
proceeding to 7.1. Larger cuttings/samples can be removed
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3 by piggyback/spin basket centrifugation at low speed

(3,000 - 5,000 rpm) for 3-5 minutes and discarded.
Proceed to 7.1.

7.1 In a fume hood, add 500p?¢ phenol/chloroform/isocamyl alcohol
(PCIAA) to the extract. Mix vigorously by hand to achieve a

milky emulsion. Spin in microcentrifuge for 3-5 minutes to
achieve layer separation.

7.2 If the aqueous phase is clear, proceed to 8.0, IfE it is not
clear {e.g. cloudy or large or ‘dirty’ interf , transfer
the aqueous layer to a fresh sterile 1l.5m! QSP . Repeat 7.1

1-2 times until the interface is clean andqéqueous phase is
clear. Proceed to 8.0.

&
8.0 ISOLATION VIA CENTRICON CONCENTRATOR DQ?é;&%S\

O
Note: Centricon concentration of s g%leﬁ:ﬁgt'x$igh DNA
concentrations will be pe t&%me'\se tely from those with
low DNA concentrations..() {Q
% x<Q N)
8.1 Assemble a Centricon—ngDun&é}an§;hing to the manufacturer's
directions and lab%%§ghqubit

N\
8.2 Add 1.5m¢ of TE thséﬁbp ‘<%%ntricon-100 reservoir.

o QO
8.3 Add the ent'ﬁébhqqéghs er {approximately 500ut) to the
upper rese irgont ng TE. Discard the phenol mixture
fincludi sub§$& if present) into the organic waste

contai in the d. Discard the tube into a biohazard
wast ontainer.

8.4 Cézé} the Centricon tube with the retentate cup. Spin in a
fixed angle centrifuge at ~3500 rpm for 10-20 minutes. The
DNA sample will be concentrated in ~20-40p¢ of TE in the
upper Centricon reservoir, while molecules with molecular

weights of less than ~100,000 daltons will pass through the
filter.

Note: The Centricon units are sensitive to rotor forces. Do
not centrifuge above 2000 x g. Centrifugation time can

be increased if the volume does not reduce to S40p! in
the specified time.

8.5 Add 2mt¢ of PCR TE to the concentrated DNA solution in the
upper Centricon reservoir and repeat the centrifugation step
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as in 8.4. Discard the effluent that has collected in the
lower reservolr.

8.6 Repeat 8.5 for a total of 3 washes.

8.7 Invert the upper reservoir onto the retentate cup provided

with the unit. Centrifuge at ~2500 rpm for 2 minutes to
transfer the DNA concentrate into the cup.

8.8 Estimate the volume of the concentrate using a pipette to

transfer to a labeled sterile 1.5m¢ tube. Pro d to
realtime PCR (see BI=207) for quantlflcatloqssb

%Q

9.0 REMOVING MATERIAL FROM SLIDES: XS
2
9.1 FREEZING: Q§>

9.1.1 Place slide in -20°C freeégr fézsiiéfmlnutes

9.1.2 Wearing safety glass%gb'pﬁ$§§h er slip off,.

9.1.3 Add a drop of xy;sge Rssa'eﬁg)ve the mounting medium.

9.1.4 Remove the haQ@ gh{ 10-20m¢ xylene for 2-3
ninutes tQQSBmOWSD al mounting medium.

N
Note: Sperm—cQ§Xa1€§§g
ed

delo

es are rinsed with sterile
this point and a suiltable volume
ng extraction buffer may be added
tly1x><)e slide. Incubate ~5 minutes at RT and
en by pipetting up and down, wash the sample off of
<$) he slide and transfer to an EZ1 sample tube or a 1.5m!
tube. Repeat 3-4 times and proceed to 5.6.3 or 5.7.3.

9.1.5 Rinse the hair briefly in absolute ethanol to remove
the xylene and proceed to hair extraction under 5.4.

9.2 SOAKING IN XYLENE:

9.2.1 Soak the slide in xylene for several hours until the
cover slip can be slid or pried from the slide.

Note: This will likely remove markings from the slide.
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9.2.2 Remove the hair and socak in about 10-20m¢ xylene to
remove the residual mounting medium.

9.2.3 Rinse the hair briefly in absclute ethanol to remove
xylene and proceed to hair extraction under 5.4.

10.0 DNA EXTRACTS:

10.1 After a sample has been extracted and during subsequent
analyses (i.e. quantification and ampllflcatlo the DNA
extract may be stored at 4°C. For longer st xgge periods, the
extract should be frozen at approximately —20%C. These
extracts are in-progress work product dut%ﬁ% this stage(s).

10.2 Any extract remaining, following the(éﬁ%pietion of analysis
will be retained in the correspondl

3§ DNA packet (See
BI-102) .
QO OQ
0@ %
11.0 Comments: \\ @

11.1 These methods employ th%b e \;ﬁ that is a strong
organic acid and may caé}e rec:prns in addition to other
effects. All operati Q; ﬁ%}e chemicals should be
performed in the ho, wi

priate protective gear (gloves,

lab coat and eye§3§r05g§t QQB hood shield and/or goggles).

11.2 An approprl reé,e % ank (for each type of extraction)

should be h all extraction steps to check the
purity o§§§he reag belng used. There need only be one
reagent.@lank per raction run, it is not necessary to have

a segb te one for each case that is extracted at the same

thR:

11.3 Presoaking bloodstains with PBS may help to prevent
inhibition of amplification by heme products, particularly
when analyzing DNA obtained from samples of "heavy"
bloodstains (e.g. control bloodstains).

11.4 These procedures represent the 'usual' protocol for a given
material, however, any of these different extraction nmethods

are suitable for all biological materials, though minor
modifications may be necessary.
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BI-207

DNA QUANTIFICATION: REAL-TIME PCR

1.0 BACKGROUND:

®6
DNA methodologies that employ the PCR, such as S$ épanalysis,
necessitate consistent quantification of human to obtain

optimum data. Qb

O
"Developmental Validation of the Quantifi é;m Real-Time PCR Kits
for the Quantification of Human Nuclear ples," Green, R.L.,

et al, Journal of Forensic Science, 2%@) C§Q$‘; , 809-825,

“Improving Efficiency of a Small,
Validation of Robotic Assays an?SBval i
Cevice,” Crouse, C., et al, C

563-577.
Quantifiler™ Kits Quaﬂé}fk§§§kfﬁggan DNA Quantification Kit and
Quantifiler™ Y Humachth\ 6§ tification Kit) User’s Manual,

Applied BlOSyStem%E§>

aboratory:

, Vol. 46, No. 4, pp.

\/
7500/7500 Fast éka{:§@m Systems Maintenance Guide, Applied

Biosystems. XS\

2.0 SCOPE: <$a

To préZide a reliable method for the consistent quantification of
small amounts of human DNA isolated from forensic samples.

3.0 EQUIPMENT/REAGENTS:

ABI 7500/Computer 96-well Reaction Plate

ABI 7500 SDS Software 96-well Reaction Plate Base
Pipettors Optical Adhesive Covers
Pipette Tips Centrifuge (optional)
Quantifiler Human Kit Microcentrifuge Tubes

20 pg/m{ Glycogen (optional) PCR-TE

Microcapillary Array
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3 4.0 PROCEDURE:

4.1 PREPARATION OF DNA STANDARDS:
4.1.1 Label 8 sterile microfuge tubes A through H or 1-8.
4.1.2 Dispense 30ut (or adjusted amount according to the kit

QC results: Form: 419-0CY of PCR-TE into tube A (Std.
1) and 20p{ of PCR-TE into tubes B-H (Std. 2-8).

4.1.3 Mix the Quantifiler Human DNA Standard oughly by
vortexing 3-5 seconds. Transfer IOpf‘ﬁb tube A (Std.
1}. Mix the dilution thoroughly. Qg\

4.1.4 Prepare Std. 2-8 via a serial di 1on by mixing and
subsequent 10ut¢ transfers from ‘u es A through H. The
dilution series consists of 5.56, 1.85,

T,
0.62, 0.21, 0.068, and 0. 0E§IK%§§§ respectively.

4.2 REACTION PREPARATION: %
. \\Q (</
4.2.1 Determine the numb le be guantified
{including, at m Qﬁﬁbof DNA standards).
4.2.2 Fill out the @& 1@% S@et (Form. 206-BI) on the ‘Plate
Setup’ tab % @spreadsheet/template. Print a
COopyY for tﬁée rd Choose the ‘Plate Document’
tab an formation is correct and
Corre nd&§bo Load Sheet information entered.
Per s’ of the Plate Document Worksheet to
E$S§ drlve) for subsequent transfer to the ABI
The dcument must be saved as a .txt file.

4 <5? Calculate the volume of reaction components needed,
based upon the number of samples to be quantified and
adding 2 or 3 reactions to compensate for loss and
variability due to pipetting. The following are the
volumes needed per reaction.

Quantifiler PCR Reaction Mix 12.5ud
Quantifiler Human Primer Mix 10.5ut

Note: The volume of reaction components necessary to
prepare the Master Mix will be automatically
calculated upon Load Sheet data entry.
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4.2.4 Thaw the primer mix and vortex 3-5 seconds. Pulse-spin
prior to opening the tube, Mix the PCR Reaction Mix by
gently swirling the bottle prior to use.

4.2.5 Place a 96-well reaction plate into a base, being careful
not to touch the teop or individual welis. Do not place
the plate directly onto the counter or any surface other
than its base or the ABI 7500 thermal bloc&b

4.2.6 Prepare the Master Mix by pipetting the”{équired volumes
of primer and reaction mixes into an Qropriately sized
microcentrifuge tube. Mix by vorteé%?2p3—5 seconds,
followed by a pulse-spin. O

6\

4.2.7 Carefully pipet 23p¢ of the P er Mix into the
bottom of each reaction we ‘Blowing-out’
the pipette is not recomméédedcy gﬁ?@d splashing and/or
bubbles in the well.

\
4.2.8 Add 2pt¢ of sample g% the appropriate
reaction well, bg@ag Q\ uK:po avoid bubbles as much as

possible. X3> e> <:>

4.2.9 seal the reagﬁlonégﬁ éZmlth an Optical Adhesive Cover.

Proceed tgb O(\O\g/
4.3 RUNNING T Dnm@ﬁo%%

4.3, @hrn on the 7500 computer and login with the appropriate
() user name and password. After the computer has

<2K completely started up, power on the 7500 instrument,

allowing it to warm up at least ~30 seconds. Launch the

ABI 7500 SDs Software.

4.3.2 Open the instrument tray by pushing on the tray door,.
place the plate into the tray holder so that well Al is
in the upper-left corner and the notched corner of the
plate is in the upper-right corner.

4.3.3 Close the instrument tray by gently pushing the right
side of the tray door.
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4.3.4 In the SDS software, select File>New and choocse Absolute
Quantitation for Assay, 96-Well Clear for Container, and
Quantifiler Human for Template.

4.3.5 Import the previously saved plate document by selecting
File>Import Sample Set-Up. Browse to locate the saved
.txt file and choose OK,

4.3.6 Review the plate document to ensure the appropriate
detectors and tasks have been applied to each sample.
Change the task for any unused wells to l‘é in View>Well
Inspector or by highlighting and doub~§§bllck1ng on a
well(s). Make any other changes, as cessary Select
the Instrument tab and review the mal cycler
conditions [Stage 1: 1 cycle, 957€¢, 10:00 min.; Stage 2:
40 cycles, 95°C, 00:15 min, 60° M1:00 min.; 25p¢ sample
volume; 9600 emulation; Dataqﬁgb ction: Stage 2, Step
2 {(60.0@1:00)]

Note: Detectors are 2§§§bed &grl he initial

instrument set usage. Refer to the
Quantifiler nual {page 2-11) for
1nstructlg& fﬁeatﬁbg detectors if needed.

4.3,7 Save the plaK%; u@iﬁQ&f;; a .sds file with the

approprlate
4,3.8 Under Qgébin{éhﬁﬁiég%ab, click Start to begin the run.
When %he r h%?? mpleted, proceed to 4.4.
O

4.4 ANAL&@Q} AND RESULQS

4<?K1 Open the plate document to be analyzed.

4.4.2 Select Bnalysis>Analysis Settings and verify the
settings are set as follows: All for Detector, Manual
Ct, 0.200000 for Threshold, Manual Baseline, 3 for
Baseline Start {cycle), and 15 for Baseline End (cycle}.
Click OK.

4.4.3 Select Analysis>Analyze,

4.4.4 In the Results tab, select the Standard Curve tab and
choose Quantifiler Human as the detector. Review the
data for inconsistencies from the following:
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An R? value of >0.99 indicates a close fit between the
standard curve regression line and the individual Cg
data points of quantification standard reactions.

An R? value of <0.98 needs further analysis of the
standard curve for problems. Refer to the Quantifiler
Kits User’s Manual {(page 5-6) for troubleshooting
guidelines.

The slope should fall within the typical slope range of
-2.9 to -3.3. A slope of -3.3 indicates

amplification efficiency. \SSD
N\

4.4.5 Select the Amplification Plot tab the Results tab)
and choose either the Quantlfller uman, or the IPC
detector. Ensure the Threshol set to 0.20 before
proceeding (Note: the thresh ba will be green if the
data has been analyzed an ly51s is needed).
Highlight the sample(s 1n e ' the table to view

the associated plot( s) evk@w lots for both
detectors for amplifi (910Q> Q@g inconsistencies.

4.4.6 Select the Compo <{ 1n the Results tab. The
halogen lamp ement if the dye signal
lines contai Qgg <§}pear wavy/unstable and/or if
the Rox Val roachlng or has fallen below
500. See &&2 te: it is important to use the
same 5 @g (3g32 time.

4.4.17 ﬂa R S b, select the Report tab and highlight

‘gsample f interest to view the results. Review

the Qty column to determine the amount of DNA present in
@) ach sample. Review the Internal Positive Control (IPC)
< Cy value for each sample. It should fall within a range
of 20~30. If the value is >30 for a particular sample,
there may be an indication of inhibition.

%

4.4.8 Export the report. Within the report tab, select
Tools>Report Settings and check the appropriate boxes to
pe displayed in the report and click OK. Print a copy
of the Standard Curve for the case record. Select
File>Export to export the report (i.e. to USB drive) as
a tab-delimited text file.

4.4.9 Open the 7500 Results Sheet (Form 209-BI) template in
Excel. Import the tab-delimited text file into the Raw
Data tab of the worksheet. Choose the Results tab and
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review the imported data. Delete any unused wells from
the sheet. Adjust values in the Final concentration and
ul Sample for Dilution columns. Print a copy of the
results sheet for the case record. Perform a ‘Save As’
prior to exiting the template.

5.0 COMMENTS:

5.1 Refer to the Quantifiler Kits User’s Manual for specific
thermal cycler conditions, additional user information, and

troubleshooting guidelines, %4)
ﬂéb
5.2 If the Component Dye signals appear unstab¢é and/or Rox
values approach 500, the Halogen Lamp e checked
manually to determine if replacement ., heeded. Place the

Green Calibration Tray in the block \»elect Instrument >
Calibrate and set the exposure t1Q% \égQSms, lamp contrel
to Max, and select Filter A. S hot and observe
results. Expected results sho of red

fluorescence displayed in a%fbwelig. k of fluorescence
indicates the need for lamp\rep enm . The lamp status
should be checked as wekg y quSééé;nstrument > Lamp
Status/Replacement andqy t@é) ondition.

5.3 In order to exten he Halogen Lamp, the
instrument shoul be Q§§n9€§9»f anytime it is not in use.
Lamp life is %%Srogﬁgg 000 hours.

O \/
‘\5° 5
K

Q‘OQ
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BI-208

STR AMPLIFICATION: PP16

1.0 BACKGROUND:
DNA analyses have revolutionized forensic biologys The
advent of PCR allowed scientists to analyze eyidentiary
material present in minute guantities and de ‘éded states.
The identification of forensically signifj £ STR loci has
allowed scientists to combine the discr' iwiation attainable
with the older RFLP technology with th peed and sampling
capabilities of other PCR-based me%&g@b ies, The
PowerPlex™ 16 allows the co-amplif ti f the core CODIS
13 loci, as well as, Amelogenzn,{@ ‘sfgtanucleotlde—
repeat loci, Penta D and Pentaqg.
Ny e &
Butlier, J. Forensic DNA T ol and Technology
Behind STR Markers. (200 ' ess,
GenePrint® PowerPlexCE}. S@$§em<@§2hnical Manual
<© > ,{O
2.0 SCOPE: \\'
To provide a 1ab d for consistent, high quality
ampllficatlodaof forensic and offender database
samples e 1ng eration of suitable PCR product for
Caplllar ectropho sis and analyses of these STR loci.
3.0 EQ%ﬁ&NT/REAGENTS
BioHood
10% Bleach or Dispatch®
UV light
Thermocycler
Microcentrifuge
MicroAmp tubes
PowerPlex™ 16 Kit Contents
AnmpliTag Gold® DNA Polymerase
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4

.0

PROCEDURE :

4.1 DNA TEMPLATE:

4.1.1 Based upon the quantity of DNA isolated and its

4.1

.2

initial concentration, the scientist should have all
samples at an optimal concentration for amplification
(e.g., 0.1lng/u¢-0.4ng/ut). It is also convenient to
have all samples that are to be amplified at the same
time to be at the same concentration if possible for
ease in the preparation of PCR Master Mi “and reaction
additions. For those samples that we eemed to be
<lng {(or not detected at all), the mq"mum
amplification volume (19.2nt for rPlex 16) should
be used. For larger volume samples; it may be
necessary to concentrate the szgp e prior to
amplification. The analyst also choose to
extract, quantify, and com?in tlonal gsample prior
to amplification as an a

The amount of DNA tengé %g' égégZo an amplification
reactlon should beg% gqﬁ% 5-1.0ng. For the
positive control g template should be

used with offe e§§ﬁ§§' ns as the amplification

cycle number ed r those samples.

4.2 AMPLIFICATION %g?w AN

<</

4.2.1 Deterﬁ?he \32 of samples to be amplified and

L 1 a mic ge tube(s) for the Master Mix. Place

labe D mi (gga bes (200ut) for identification.
e labeled ple tubes in a rack or microAmp tray.

Q) he scientist may choose to irradiate the tubes with

QK

UV light at this point (2 15 minutes) while performing
other preparations.

4.2.2 Thaw the Gold ST#R 10X Buffer and the PowerPlex™ 16

10X Primer Pair Mix,

Calculate the volume of reaction components needed
based upon the number of samples (including extraction
and amplification controls) to be amplified and adding
1 or 2 reactions to compensate for loss and
variability due to pipetting. Use Form 210=BI for
recording this information. The following 1s a list
of the 'fixed' amounts to be added for a 25ul
reaction.
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Gold STR 10X Buffer 2.5u¢

PowerPlex™ 16 Primer Mix 2.5ut
*AmpliTaqg Gold® 0.8nt
'DNA Template + dHz0 19.2p¢

Note: The amount of Master Mix added to each sample is
dependent on the volume needed to add the DNA
template.

* AmpliTaq Gold® volume is based upon 1tq§?yplcal
concentration of 5U/pt. Check tube §§; Gerify
concentration and adjust volume as 29‘ ssary to add 40U
of enzyme per reaction.

*

0
lror FTA/Offender database sam s there is no volume
for the DNA template so 19. 2 f<§ﬂ20 will be added

to these tubes. <<O C)OQ

4.2.4 Pipet PCR Master Mix la) S%tlon tube. The
negative amplificati QS' %Qé?guld be the last

sample processed. <2

4.2.5 If DNA conceng l% e @101: the same, add

appropriate as necessary.

4.,2,.6 Pipet eag&@ .%‘éam into the apprepriate tube. Only

the tuQé riYe DNA i1s being added should be

opene%k t ngae and only one DNA~containing tube

sho D any time (with the exception of the
tive co 1 which remains open throughout the

<éfrocess). Use 9947A control DNA for the positive

QOvamplification control and dH;O for the negative

<2K amplification control. Again, making additions to the
negative control last.

4.2.7 Ensure all of the sample tubes are closed tightly.
Mix by finger or standard vortex and spin in
microfuge, if necessary, to bring the reaction
components to the bottom of the tube and remove any
bubbles. Return samples to the rack or MicroAmp tray,
placing them in position for the thermal cycler
(record position on Form 210-BI).

4.2.8 Remove gloves and lab coat, placing gloves in
biohazard container. Put on a new pair of gloves and,
touching only the rack/MicroAmp tray, transport the
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samples to the thermal cycler in the Amp/PostBAmp room,
using the other hand on the door knob.

Place the samples into the thermal cycler. Do not set
the rack down in this room. Remove gloves and return
the rack to the biology lab. The rack may be placed
in the hood under UV light for ~30 minutes at this
time.

4.3 THERMAL CYCLING PARAMETERS:

o

4.3.1 After the samples have been placed in é&e thermal

cycler, turn on the power and selec&é‘ e appropriate
pre-programmed cycling profile.

4.3.1.1 For quantified DNA us q;pp16stdrun" the
cycling conditions as follows:

95°C for 11 mlnu@s, @Qé&

96°C for 1 ml Bhen

ramp 100% ga \Q @

94°C fo

%) 60°C for 30 seconds
R

ramp 23% to:
706°C for 45 seconds
for 20 cycles, then

60°C for 45 minutes, then:
4°C soak

4.3.1.2 For non-quantified DNA {(typically FTA/Offender
database) use 'ppil6buccal'; the cycling

conditions are as follows:

95°C for 11 minutes, then:
96°C for 1 minute, then:
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ramp 100% to:

94°C for 30 seconds,
ramp 29% to:

60°C for 30 seconds
ramp 23% to:

70°C for 45 seconds
for 10 cycles, then:

ramp 100% to:
90°C for 30 seconds
ramp 29% to: ng
60°C for 30 seconds \SSD
ramp 23% to: S
70°C for 45 seconds %Q
for 17 cycles, then XS
>

60°C for 45 mlnutes{&eg
4°C soak <( C)OQ &

‘§§b X ‘S‘

4.3.1.3 For additio 5 'ppl6extra{3}'; the
cycling cd@$§ a€§ as follows:
ramp

9o°cq§ ? @ds
ranp 299 %/
ng\c 3% conds
Q? 5 seconds
@cles, then

(&
<$b 60°C for 45 minutes, then:
Q o
<2 4°C soak

I1f, from the data generated on the Genetic
Analyzer, it is determined that the signal for
a FTA/Offender database sample falls below a
100~rfu threshecld but in other respects
appears to be good data, the scientist may
remove 10p!¢ of the PCR reaction, transfer it
to a new microAmp tube and run the above
cycling program. The negative control and
reagent blank should be run through the same
process. The positive control will likely
exceed the maximum RFU threshold when taken
through this process but the scientist may
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choose to perform the additional cycling and
run a dilution on the Genetic Analyzer as
described in BI-2104.4.2.4. See BI-210
4.4.2.5 RFU- Threshold for additional
information.

5.0 AMPLIFIED DNA PRODUCT:

6.

COMMENTS :

5.1 After cycling has concluded remove samples from thermal

cycler. Samples should be run on the Genetic A‘%}yzer as
soon as possible after amplification. Prior apillary
electrophoresis and/or before analysis is cq§§ieted the

samples may be stored at 4°C. For longer g{Orage periods,

samples should be frozen at -20°C. Ampl d product is ONLY
stored in the Amp/PostAmp room. .
O
5.2 At a point in time after STR analysis is_completed (i.e., case

has been reviewed and report appr d@ ODIS data has been
reviewed and approved for uploaéa qgéb ified product will
be disposed of in a biohazar @bnta% the amp/post-amp
room. As needed, this contal sealed and
transported directly to £S§ room. The container
will be placed into a s Q§ oh zatd bag, sealed and
disposed of with Oth%@b 1oa> ar S materlai

%) N
© O A
6.1 Clean surfa eégalt é§§§§ made 10% bleach solution or

Dispatch®p

6.2 Wear g s at 3 <games during amplification set-up.

%)
6.3 M1§§§Ql reagents thoroughly (e.g., vortex) and pulse-spin

in microfuge prior to dispensing.
6.4 A precipitate may form in the Gold ST#R 10X Buffer, this may

pe eliminated by briefly heating the solution at 37°C priox
to mixing.
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BI-210

STR TYPING: CAPILLARY ELECTROPHORESIS AND DATA ANALYSIS

1.0 BACKGROUND:

Any eukaryotic genome is interspersed with repeatedeﬁmA seguences
that are typically classified by the length of tEECbore repeat
sequence, and the range of contiguous repeats cally seen or
the overall length of the repeat region. ST hort Tandem
Repeat) loci are scattered throughout the genome occurring every
10,000 nucleotides or so, and have core &Sgkat units of 2-6bp in
length with overall lengths of less thagb <§p

STR loci examined for human 1dent1ff&at1@b§£u
for the following characterlstlcs€gﬁ)
(generally >0.9) with observed Ster

ses were selected
criminating power
of >70%, 2) loci on

separate chromosomes to av01 Iin bility to obtain
robust, quality, reproduci multlplex amplification is
performed, 4) low stutte $$$’ Qggjk ion rate and 6) small
allele sizes (<500 bp manht of analysis of degraded
samples. \&'O &

By 1997, as the éﬁ§§§3 unity—wide forensic science
effort, the fol in loci, all tetranucleotide repeats,
were selecte s th for NDIS, the CODIS (COmbined DNA Index
System) Natj 1 Datab + D3S51358, THO1, D21s11, D18S51, D538818,
D138317, 20 D168539, CSF1PO, vWA, D8S1179, TPOX, FGA. When
all 13 core loci were examined, the average random match

probab¥lity was found to be <1 in 1x10'? among unrelated
individuals, offering the promise of individualization.

In addition to the 13 core CODIS loci, the PowerPlex™ 16 multiplex
includes Amelogenin, a gender identification locus, and two
pentanucleotide repeat STR loci, Penta D and Penta E. STR typing,
with amplified products generated from this kit, separated by
capillary electrophoresis on the 310 and/or 3130 Genetic Analyzer
with data collection and analysis software employed in developing
the genetic profiles, will be used to produce STR profiles from
evidentiary material and convicted offender samples for entry into
CODIS.
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Butler, J. Forensic DNA Typing: Biology and Technology Behind STR
Markers. {(2001) Academic Press. GenePrint® PowerPlex™ 16 System
Technical Manual

ABI PRISM™ 310 Genetic Analyzer User's Manual
ABI 3130/3130xl Genetic Analyzer Getting Started Guide

ABI 3130/3130x1 Genetic Analyzer Mainenance Troubleshcoting and
Reference Guide

GeneMapper™ ID Software User Guide \SD

2.0 SCOPE: qga

To provide a reliable method for generati STR genetic profiles
from forensic casework and offender DN Qgse samples.

3.0 EQUIPMENT/REAGENTS: << C)OQé\

310 and 3130 Genetic Analyzer%sgath<ﬁ§%§g§ lection Software
GeneMapper™ ID Software

Computers

Heating Block {(or 9700 @ 6}}3’%@())
Benchtop Cooler (%) \Q
Capillaries @) O\ &Q/
Capillary Arrays \(\ \$ Q/
Syringe

Sample Tubes agé\s

96 Well Reac gz;?ﬁ Septa
Buffer Jarséa d Septa()

Buffer R voirs and Septa

POP4 Pc{ er

Gene Analyzer Buffer
PowerPlex® 16 Kit Contents
PowerPlex® 16 Matrix Standards
Deionized Formamide

Nanopure Water

4.0 PROCEDURE:
4.1 AMPLIFIED FRAGMENT DETECTION USING THE 310

Note: Prior to using the ABI PRISM™ 310 Genetic Analyzer for
samples, matrix standards must be run to achieve proper color
separation of the dyes used for the amplification primers,

allelic ladders and size standard. To prepare a matrix, four

Revision 8
Biology Analytical Methods: BI-210 7/28/08

Page 79 of 127 Issuing Authority: Quality Manager




standards are run under the same capillary electrophoresis
conditions that will be used for samples and allelic ladders.
Use the 310 Matrix Standard set, which includes the Fluorescein
Matrix, JOE Matrix, TMR Matrix and CXR Matrix for the blue,
green, yellow and red matrix standards, respectively. This is
performed when necessary due to performance, or after any
instrument maintenance/repair that involves
adjustment/replacement of the CCD camera or laser.

4.1.1 Turn on instrument, turn on computer and refer to ABIL
PRISM® 310 Genetic Analyzer's User's Man for
detailed instructions on instrument s Q;up. Shut down
is performed in opposite order (compWdter, then 310).
The computer may be shutdown aftet;ggch run; the 310
should only be shut down if it not be in use for
extended periods. Fill-in ap ;@prlate information in
the 310 Injection Log (Form é;b

4.1.2 Open the ABI PRISM® 310 d&f?e <%1 ftware In the

manual control window, .@he 1eqz§$t may use
'temperature set' toN é§} plate to 60°C so
that it will be r n<? sing File/New/Sample
Sheet, create a t% Qg; an® sample sheet as
described in Q\' B 8@5 10 Genetic Analyzer's
User's Manua s room on the sample sheet,
'CCh' and ‘ é&,be added {generally, as the
last two pi§§ 4$here is a 'Setup Check' sample
sheet instrument so that these samples
may 5§ la ¢é%3 pre-run by themselves, rather than
e new sample sheet. Enter
g%oprlate entifying information for other sampiles
to the sample column as follows:
R

QQ Matrix samples: FLUOR, JOE, TMR or CXR
Allelic Ladder: LADDER (or PPl6é LADDER)
Controls: POS [or (+}, etc.]l, NEG [or {(-), etc.]l, BRB
(blood reagent blank), RB (FTA reagent blank), MRB
(male reagent blank), FRB (female reagent blank)

Case Samples: XY¥99999999-(or /)ZZ..
(e.g., VM20010112-1AF or VM20010112/1AF) where:

¥= Specimen Type (Q=Questioned; V=Victim; S=Suspect;
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E=Elimination; M=Mother; F=Alleged Father; C=Child;
B=Paternal uncle; FS=Paternal Aunt; FM=Paternal
Grandmother; FF=Paternal Grandfather, etc.})

Y = Letter for Lab (M, C or P)

999999999= Lab Case Number

ZZ...= numbers and letters that designate case Item
(including 'M' for male and 'F' for female at end of
number to delineate fraction).

CODIS samples: ID########## (e.qg., ID200%%91412

4.1.3 Using File/New/Injection List, create ew Genescan®
Injection List, selecting the appro te sample sheet
from the pull-down menu. Using pﬁ%&féown selections,
order samples, placing allelic ldgders in the 1lst and
last injection positions as W?Sb as, at least every
20-25 samples in a long run,@,Mov. the 'CCD DUMMY' and
'SEQFILL DUMMY' to the 1s d injection
positions, respectively § th@ﬁ% not run
separately. Matrix s es X@re% en analyzed in a

separate run. Howe<§5 e run with other
samples, in which run as contiguous

samples either §Eb Q{§§gld§}ng or the end of a run.

4.1.4 Select a runcgbd ézf:}he following settings:
O
GS STR Ppgb (i&‘)
Inj.

Run Eb <> qb 15 O

Rug\

Time ( tes): 30
trlx File: none

<$§QAutoanalyze. No

Inj,.Secs: 3-10 secs

3 seas - Matrix Standards, BAllelic Ladders and 1lng POS
control DNA (injection times may be adjusted
[3-10 seconds per analyst's discretion] but a
3 sec. inj. time for single-source samples
estimated at 2 1ng generally produce good
results).

5 sec.- Samples < 1lng generally produce good results.

4.1.5 To prepare samples for capillary electrophoresis:
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Label sample tubes. For amplified products (including
controls), typically ipt-1.5u¢ rxn is added to 25ut of
ILS Master Mix (made by adding 0.5pf¢ ILS600 size
standard/sample; 24.5p¢ deionized formamide/sample and
adding quantities for N+2 in Master) that has been
dispensed into sample tubes. For Allelic Ladders add
1lp¢ Ladder to 25p¢ Master Mix. Note: The master mix
may be altered by adding 1pt ILS600 size to Z4pt
deionized formamide if ILS peaks are too low.

Matrix samples (2ul) are added to 25uf qé?ﬁeionized

formamide {without size standard). \S\
N\
4.1.6 Following sample addition, place a on sample
tubes, mix (spin as necessary) heat denature for

~3 minutes at 95°C. Immedlat Chlll in benchtop
cooler {or on ice) for >3 tes perform on all
sample types -~ ladders, ?2 T§Q} rols and samples).

4.1.7 Assemble tubes for ru tho*@pp ate order (based
on the sample sheet) \%n a autosampler sample
tray removing any{%) a Kimwipe if
necessary.

4.1.8 Place the au€§§ Q§% tﬁ@& in the instrument and close
the doors. ()

A
4.1.9 Prlor Q%lt€§g 'Run' button to start the

capl ar horesis, make sure that the
augg péb een calibrated if necessary, the
nge has fficient polymer for the run and its
rrent position is correct, and there are no bubbles
<chat may interfere with the run. Click 'Run' and
monitor electrophoresis in the 'Raw Data' and 'Status’
windows. Each sample will take ~40 minutes.

4.1.10 If, at any point in the run, prior to the last
injection, the scientist notices that a sample would
penefit from re-injection {e.g., repeat because of bad
injection or to vary injection times [from 3- 10
seconds]) the scientist may insert a new row (Ctrl -I)
and select that sample from the pull-down menu,
changing the injection time if necessary.

4.1.11 After completion of the run finish filling out the 310
Injection Log (Form 4228-0C) . Print Genescan®
Injection List (~65%) for CODIS runs.
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4,2 AMPLIFIED FRAGMENT DETECTION USING THE 3130

Note: Prior to using the ABI 3130 Genetic Analyzer for samples,
a spectral calibration (matrix standards) must be run tc achieve
proper color separation of the dyes used for the amplification
primers, allelic ladders and size standard. To prepare a
matrix, four standards are run under the same capillary
electrophoresis conditions that will be used for squles and
allelic ladders. Use the 3130 Matrix Standard se which
includes the Fluorescein Matrix, JOE Matrix, TMRNMatrix and CXR
Matrix for the blue, green, yellow and red ma ¥ standards,
respectively. This is performed when neces y due to
performance, or after any instrument malntﬁpance/repair that
involves adjustment/replacement of the Egm camera or laser.

Additionally, a Spatial Callbratlo cgéﬁ% rformed prior to
running any samples. The instrume Ages collected
during the spatial callbratlon relatlonshlp
between the signal emitted fo ry, as well as the
position where that 51gnal 1 etected by the CCD
camera. This is performe Qyny apillary is installed or
replaced {including tem of a capillary) or if the

instrument is moved.

4.2,1 Turn on c turn on the instrument, start
Data ware and wait for green squares to
appe lications on the service console.

d ﬁﬁ} sary subfolders on the left tree pane

cé\%ata COl@Ctlon Refer to the ABI 3130/3130xl
<Q enetlc Analyzers Getting Started Guide for detailed
<$) instructions on instrument set-up {including creation
of instrument protocols, results groups, and spatial
calibration). Fill-in appropriate information in the
3130 Injection Log (Form 422B-QC).

shut down is performed in the opposite order (Data
Collection software, 3130, then computer). The Data
Collection Software must be closed by choosing ‘Stop
All’ and waiting for all red symbols to appear before
closing. Never use the ‘X’ to close while green or
yellow symbols are displayed.

4,2.2 Create a new plate record:
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4.2.2.1 For a spectral calibration plate expand the
tree pane of the Data Collection Software and

click ‘Plate Manager,’
Choose ‘New’,

under
and fill in the dialog boxes,

‘ga3130xl’.

with ‘Spectral Calibration’ as the

application.

Fill in the applicable dialog

boxes on the Spectral Calibration Editor as
follows (clicking ‘OK’ when complete to save):

Sample Name:

Prioritx

date Spectral

May optionally be.SSQngd to a
orit

number <100 for injection p

Instrument Protocol 1:

oose the 3pectral

instrument protocol f{§9 the drop down menu

PowerPlex 16 spe
settings for Spe
follows:

Module

\6 PrQ}Q ype
> S
O 0 r ength
{SA istry:
%, Lower condition bound:
{$§Q Upper condition bound:

Inj.Secs: 5

@%

\
0@

odule and protocol
ations are as

Spectral
Spect36 POP4
3

100

800

Spectral

F

36

Matrix Standard
4.0

12.0

4.2.2.2 For a sample plate fill out the 3130 Load Sheet
(Form 216=BI) on the ‘3130 Load Sheet’ tab of

the Excel spreadsheet/template.
for the case record or CODIS file.

‘3130 Plate Template’

Print a copy
Choose the

tab and ensure the

information corresponds to the Load Sheet

information entered.

Verify the information on

the template is as follows:
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Container Type: 96-Well

Application Type: regular

GeneMapper: GeneMapper_ Generic_Instance

Sample Name:

Allelic Ladder: LADDER {or PP16_ LADDER}

Controls: POS [or (+), etc.
ete.)l, BRB {blood reis§h
(FTA reagent blank)
blank), FRB (fe

Case Samples: XY999999 Cﬁz..., where:
X= Specimen igg=Questioned;

for (=),
blank), RB
(male reagent
@ reagent blank)

v=Victim; E=Elimination;
M=Mothe Father; C=Child;
FB=P FS=Paternal Aunt;

e

FM=
G

other; FF=Paternal

.)

9 ab Case Number
\g> %S“ mbers and letters that
%b
\CS) te case Item {including 'M' for
>

XSJn and 'F' for female at end of
c§> er to delineate fraction).

CODIS samples:
(e.g.,

(e.g., VM20010112_1AF)

T D44
ID2001001412).

Priority: May optionally be changed to a
humber <10C for injection priority.

Sample Type: Sample Categories of ‘Sample’,
‘aAllelic Ladder’, ‘Positive Control!, or
‘Negative Control’, may optionally be typed
in.

Results Group 1: Enter the appropriate
results group. These are typically denoted by
the analyst initials and should automatically
populate from the Load Sheet.
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Q‘OQ@

Instrument Protocol 1l: Enter the appropriate
Tnstrument protocol (i.e., PP1l6_5 sec, PP16_3
sec, PPl6é 10 sec).

PowerPlex 16 specific run module and protocol
settings for sample plates are as follows:

Module Type: Regular
Template: HIDFragmentAnalysisBG_PO?4
Inj. kV: 3
Run Time (seconds) :2000 ng
Y
Protocol Type: Regular(
DyeSet: F Qb
Inj.Secs: 3-10 <§Sg)
c§52’ {;?\

3 secs - Allel§© L nd 1ng POS control

DNA-Qinjectl imes may be adjusted

0 Qféon er analyst's
scaét'q@} ut a 3 sec. inj. time
XX .

%) stg indlg=source samples estimated
NS L generally produce good

o S0
Q)secésv gé?ples < 1ng generally produce
X \$ @) results.

\%

e Template Worksheet to disc (i.e. USB
dr(gp for subsequent transfer to the ABI 3130.
The document must be saved as a .txt file (tab
delimited).

oY O
4.2(§:§ bq;% unused wells. Perform a ‘gave As’ of
* \%h@
o

4.2.2.4 Import the previously saved plate record by

selecting ‘Import’ on the ‘Plate Manager’
window. Browse to locate the saved .txt file
and choose ‘OK’.

4.2.2.5 Open the imported plate record by highlighting

it and clicking ‘Edit’. Review the information
in the GeneMapper Plate Editor to ensure that
it is correct or make changes as necessary.
Click ‘OK’/ when complete to save the plate
record. '
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4.2.2.6 To perform more than one run of a sample (e.g.
multiple injection times), select
Edit/Add/Sample Run in the GeneMapper Plate
Editor window. This will add additional
Results Group and Instrument pProtocol columns
+o the end of the plate record. These
additional runs may be added at any point in
the run, prior to the last injection, if the
scientist notices that a sample would benefit
from re-injection (e.g., repeat because of bad
injection or to vary injection ffes [from 3-
10 seconds]). Additional Res Groups and
Instrument Protocols may alsqsbe filled in on
the original Load Sheet th@late prior to

importing. ‘\O

4.2.3 In the manual control windo%é?thixécientist may choose

4.2.4 Prepéé

%

)
at{%;

run. Choose Oven in th ned Command for’
drop down menu box. ﬁbthe\' o d Name’ box, choose
Turn On/QOff oven, &geao%g of On, and ciick
‘Send Command’ . %‘ . %'{n t@ Command Name'’ box,
choose Set ove QSe R§§§ ungé with a ‘Value’ of 60.0
and click 'S n§>co%$ ’() ote: once the oven has
been turned zu%% e<£bmperature set, the oven will
only preheat fqé} §<\ utes before shutting itself

off. X \3
Q>0<\<</

to set the oven to 60°Cé§€§t will be ready to

égs 1Q§§Ebr capillary electrophoresis:

Q‘ .4.1 Fo ‘qgflified products (including controls),
11L,S Master Mix (made by adding ¢.5ut ILS600
size standard/sample; 9.5uf deionized
formamide/sample and adding quantities for N+2
in Master) that has been dispensed into the
wells of a pre-labeled plate. For Allelic
Ladders add 1ut Ladder to 10ut Master Mix.
Note: The master mix may be altered by adding
0.25u¢ ILS600 size to 9.,75u¢ deionized
formamide if ILS peaks are too high.

<§5 typically lupt¢-1.5pt rxn is added to 10ut of
©

4.2.4.2 Matrix samples are diiuted 1:10 in Nanopure
H,0. 5But of each matrix dye fragment is then
added to 480nt of deionized formamide (without
size standard). Load 25 nut of the fragment
mix into each of four wells on the pre-labeled
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plate, which will include each of the four
capillaries (e.g. wells Al through D1).

4.2.5 Following sample addition, place a plate septa on the
plate and heat denature for ~3 minutes at 95°C.
Immediately chill in benchtop cooler (or on ice) for
>3 minutes (perform on all sample types - ladders,
matrix, controls and samples). Note: the plate septa
may be cut to cover only those well columns being used

on smaller plate runs.
9

4.2.6 Place the sample plate into the plate-Jase and secure
the plate retainer clip on top, maki sure that no
gray is visible through the holese&Sﬁ

4.2.7 Place the plate assembly in thé} nstrument and close
the doors. The plate map oqgghe ‘Plate View’ window,
under ‘Run Scheduler’ w;é@ rn

%;$ (%éllow when the plate
is in place and has been t éQ the instrument.

%
4.2.8 Prior to running'uuﬁgkazsggﬁo rm that dye set F 1is
selected and the <§g}2§§? c calibration for dye
set F is set in ct v x.
RGP <O
4.2.9 Locate the mé§te ;gébrd:>n the ‘Plate View’ window and
highlight Gf b é§higs' g on it once. With the plate
record 1i ed], dlick the plate map to link the
plate ép thath spdc ic record. The plate map will
tur Xi omsgél to green when it is successfully
1i &gdn<> e the correct scheduling of the run in
‘Run V window. Select a run and confirm that
Cthe corresponding wells highlighted in the plate

Q diagram are correct for that run. Make adjustments to
< .
the plate record if necessary.

4.2.10 Click the green Run Instrument arrow button in the
toolbar to start the run. Monitor electrophoresis by
observing the run, view, array, Or capillaries viewer
window. Each injection (set of four samples) will
take ~45 minutes. Note: to run a duplicate plate
record, the plate may need to be unlinked prior to
linking the duplicated record. This is done by
highlighting the currently linked plate record and
clicking ‘unlink’.

4.2.11 After completion of the spectral calibration run, oOpen
the ‘Spectral vViewer’ window to evaluate the spectral
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and set the active calibration. Confirm that Dye Set
F is selected. Click on individual wells in the plate
diagram to see results for each of the four
capillaries. For each capillary, verify that four
peaks are present in the spectral profile {upper
pane), that the order of the peaks are, from left to
right, blue-green-yellow-red, and that the peaks are
regular in appearance. Next verify that four peaks
are present in the raw data profile {lowerx pane), that
the order of the peaks are, from left to right, red-
yellow—green—blue, and that the peak hel s are above
750RFU (1,000-4,000 RFU is ideal). 1£&l1 four
capillaries pass, then the calibrati€n should be saved
and set as the active calibration@b

Note: All four capillaries mu qs%gss in order to
accept a spectral calibraticqy AAFassing capillary
will be colored green in qﬁ% p%i@e diagram.
Additionally, capillary at\ys wa e viewed in the
‘Event Log’ under ‘In ment S s’. Rerun the
spectral calibratio?Sés until all four

S
capillaries pass.Q \Q} 0

4.2.12 After compl%rr&?oé}\? @Cn) finish filling out the
{5o

3130 Inject 422B-QC) .

&

O «©
D

4.3 DATA ANALYS:@} G ID (GMID)
4.3.1 D éahnai§gi 4 NOT performed on the instrument
& uters. ansfer the run folder {including the

<2K

(f%ample sheet for 310 runs and plate record for 3130
O

runs) to an analysis computer using a portable USB
drive. After analysis and review are complete, a COpPY
of the run folder and GMID project(s) will be stored
on an analysis computer until CD/DVD archiving has
been completed. The Run Folder on the instrument
computer may be deleted at this point. Case-specific
CDs will be made for discovery upon reqguest.

Note: prior to data analysis, the appropriate panels
and bins must be imported into GeneMapper® ID.

Additionally, previously run 310 Macintosh data must
first be converted to PC files using the 'Mac toO Win’

conversion program.
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4.3.2 Set up the analysis methods for GMID analysis as
follows (analysis methods are created and stored in
the ‘Analysis Methods’ tab in ‘GeneMapper Manager’}):

\General/Tab: Name the analysis method so that it
reflects what the methed is {e.g. 310PP16~150RFU) .

‘Allele’ Tab: Choose the appropriate bin set. Choose
‘Use marker-specific stutter ratio if available’, and
ensure ‘minus stutter distances’ are from 3.25 to 4.75
for tetra and from 4.25 to 5.75 for penzéb All others

should be 0. .
4§
A\
\peak Detector’ Tab: Advanced Pea tection

Algorithm, partial sizing (80-530, or 600), light
smoothing, Local Southern siz Qﬁalling method with
baseline window of 51 pts, mégf ngk half width = 2,

polynomial degree = 3, P a§§wi size = 15, and
0. ?< ()rgéw’\

slope thresholds =
e Y <o
Analysis range may \set<§g er full or partial

and is empiricall t in or each run and/or
instrument. Whgg?us§§§ P (ipal range, the start and
stop points a{?} eQEE i by a review of the raw data
and choosin iQ§§ 3&; will not include the primer
peaks but Q}l%\sg e e size range of 80 to 2500
bases.
~$Sb~ (§> ‘<§&
Pea%ﬁﬁmsf$§ad resholds will depend on sample
TTtyND G 1ly 150 rfu threshold in all colors.
thresh may be raised in Blue, Green and Yellow
(f&or Allelic Ladder or Offender database samples only.
{S) Rfu threshold may be lowered to 50 rfu at the
<2 analyst's discretion (see 4.4.2 RFU Threshold) .
Lowering of rfu threshold below 70 rfu (to >5C) should
be done with caution and only if the data generally
appears to be good, and without excessive baseline
background or artifacts. Peaks below 50 rfu are
deemed inconclusive.

‘Peak Quality’ Tab: The minimum peak height ratio for
Heterozygote Balance should be set at 0.7 for casework
samples and 0.5 for database (CODIS) samples. Set the
max peak width to 1.5 bp and pull-up ratio to 0.05.
The signal level and allele number may be set
according to analyst preference and sample type.
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‘Quality Flags’ Tab: The quality flags are only used
as a tool to aid in data analysis and review (L.e. to
assist in calling attention to potential artifacts or
data quality concerns). These flag settings may be
adjusted according to analyst preference and sample
quality.

Create and store a size standard for GMID analysis,
under the ‘Size Standards’ tab in ‘GeneMapper
Manager’. Name the size standard so that it reflects
what the standard is (e.g. ILS600 80-60Q)7

be
Data analysis will be performed usin@é&he ‘Basic or
Advanced’ size standard. The siz andard consists
of the following peaks: 60, 80, , 120, 140, 160,
180, 200, 225, 250, 275, 300, , 350, 375, 400, 425,

450, 475, 500, 550, and 600 ghe 0 and 600 peaks may
be optionally defined by t).

anaQy
< Q)

Create a matrix for g&ﬁ@ an&é;é' f 310 data (3130
at )

data do not require r the ‘Matrices’ tab
in ‘GeneMapper Maxgés}’ N\ QES name is the date
“MMDDYY” followeéb y zﬁggr(g).

RN O
4.3.4.1 Revﬂ%ﬁsg azggé‘fgka of the Fluor, JOE, TMR and

CXRysta r in the GMID project (see 4.3.5
4 K& )@ record an 'x' value that is
ftqsbf imer peak, in an area of

%:\ rgﬁbt%E% flat baseline signal for each
O apitzd

LQ? tandard. Note: the 'Analysis Range'
.QS\ mui:) nclude 2 5 peaks for each matrix

%) standard.

<2K 4.3.4.2 In the ‘Matrix Editor’ window, Click on a 'dye

color' and select the corresponding Matrix
gtandard/.fsa file(e.g., Blue dye=FLUOR
standard), and then enter the 'x' start value
that you recorded from the Raw Data for that
sample. Repeat for each of the Matrix
standards and click 'Create' to generate a new
Matrix file.

4.3.4.3 Check to see that the numerical value trends
indicate a good matrix (numbers on diagonal
are '1.0000' and decrease from that value in
each column.
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4.3.4.4 Prior to clicking ‘OK’/ to save the newly

created matrix, it must be printed. This 1s

done by pressing wghift” and “printscreen”
simultaneously to take a snapshot of the
matrix screen. Next, open Microsoft Word and
paste the screen—shot into the blank document.
The screen-shot may then be printed as a Word
document. Once the matrix has peen printed,
=lick ‘OK’ on the matrix editor window.

4.3.4.5 Check Matriz quality by applying it to
previously run samples; such a @radder,
positive, and negative contr  print each
of the four; color plots file in the QC
log for the instrument. é;

N
The matrix may also Qﬁpevaluated by applying
it to the individ mi§§}x gamples in the
GMID project. Q@ SZEP gksg it to itself, the
Analysis Methed ChQL analysis is as
described 1a.3.2" e t the peak detection

algorit G@ust e’ C ic instead of Advanced.
Examine>t a.eé rated. The samples
n the standard color but

e

sho ave 6862

pré’ a@ou@ o relatively flat in the
R

gbher (%t 7 @With the exception of TMR
é§}ysagpwy<é' 4 CXR (red). bleed—through should
\35' na®) eégﬁg 10%. If satisfied, print out a 4-
é} lqg% actropherogram plot, for each Matrix
rd. File in +he QC log for the

o
o V.

<2ﬂg§%5 Create a GeneMapper® ID project:

4.3.5.1 From the GMID main menu, select File/Rdd

gamples Lo project. Highlight the appropriate

run folder in the pop—up window and click ‘Add
to List!. Once the run folder has been copied
to the column oOn the right, click ‘Add’ to
populate the project with the samples in the
run folder.

4,3.5.2 In the Samples table, for each sample, gelect

the sample type, analysis method, panel, size

astandard, and matrix (310 data only) from the
pull-down 1ists. Ladders must be assigned the
sample type of ‘Allelic Tadder’ for the
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ﬂmﬁgrmﬂwmy.NWH@~TWﬂmemwﬁwMTWﬂmwrﬁw,ffwrfaﬂyT;wh

4.3.5.3

4.3.5.4 Analyze the 1

analysis to occur. In order to use the
control concordance quality flag, all controls
must be marked appropriately as eilther
‘positive Control’, oOr ‘Negative Control’ .

All cothers may pbe marked as ‘gample’ .

gave the project as the date MMDDYY, followed
by Matrix, copis, oxr case $ (and any other
descriptors that may be necessary). A
separate project should be created for
individual cases. To do this, fghlight the
sanples not associated with Tl articular
case and choose rdit/Delete £yom the proiect
main menu. Optionally: <les may be added
to the project individualty, rather than the
entire run folder. N . the analyzed project
will be exported tqéghiéésn folder at the

completion of a aé§sis iew.
O K
e\g{(@cking the green
Analyze buéﬁ@ . Sf& t roject has not
d\;§$§rompt will appear to
T b

already S
enter §%0Q5§g§' ofore analysis will
e, e> ()

CcO

PR
4.3.6 EvaluatQ:‘ ne%é%%agf&?D Data:
> &
4.3KF§1 T €§§ {a may be reviewed to determine
a

O
S
S

Q‘OQ

4.3.6.2

start/stop points, or to identify
b ne problens, of f-scale data, excessive
<2ﬁ1kes‘ or other anomalies that may interfere
with data analysis and require re—-injection or
other corrective measures. Expand the run
folder located in the navigation pane on the
left. Highlight the sample(s) of interest to
view the assocliated sample information, raw
data and EPT data. Minimize OF highlight the
run folder to return to the main project
window.

Check the vgQ' (sizing guality) for all
samples. A green square indicates that the
sample has passed the sizing criteria and need
not be manually examined. Examine the gize
standard of each sample with yellow and/or red
‘8Qf to confirm correct assignment of fragment
sizes. Highlight the sample {s) of interest
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and click the Size Match Editor putton. 1f
necessaryrs adjust the peak assignments by
right clicking on @ peak and deleting, adding,
and/oxr changing values. 1£f all peaks are
correctly 1abeled pbut the quality score 1is
pelow 1.0 (may be checked bY choosing
Tools/Check gizing Quality), click the
\gverride 50! button to set the gQ to 1.0.
once all edits bhave peen made;, click YOK! to
save the changes and closé the Size Match
pditor (clicking ‘Apply’ saves the changes but

leaves the aize Match gditor © ., These
samples are ready for reanalg& s in the
project window. ®\

Note: Data may still ® eemed acceptable
without the L8 60 or 600 bp peaks
present. 1f addingbnal\geaks are assigned

pecause of bled%gbhéb )ii TMR peaks
(typically AmQ} g§§' pe , the scientist
may choose’d%’Anqa si sgihod, with an

for the red channel Lo

i Q%(B u Kﬁ}e
preven hei§g%e rom beingd detected, if
de%i\ . e>\ O

E}amiégg%zéégze, green; and yellow allelic
la rs e

4.3.6.3
é§> ck that correct allelic
e> EB i ewts were made.

S
S

Q‘OQ

Biology Analytical
page 24 of 127

4.3.6.4

Methods:?

;\\
O Qo%ié GMID automatically averages all valid
de

rs in a run for genotyping. Genotypes
are assigned bY comparing the sizings of
unknown alleles from samples with the gizings
of known alleles contained within the averaged
allelic 1adders of each loCuS. A 1adder (s)
may pe omitted from analysis PY deleting it
from the main project window prior to
analysis.

pata may be examined in various combinations
of colors and/or taples tO 1dentify bleed-
throughy spikes, stutter, -A, of f-laddex
variants, etc. gample plots viewed from the
‘gamples’ tab/window, allows all loci in a
given color(s) to be viewed simultaneously.
The Sample plots view from the ‘Genotypes’
tab/window; however, allows 1ocl to be viewed
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individually (more than one 1ocus can be
viewed at the same time by adjusting the !
number of panes displayed) -

|
|
4.3.6.5 GeneMapper® iD includes a series of guality i
flags (PQVs) to alert the analyst of potential %
sample quality concerns. A green square |
indicates that sample data has passed all of 1
the quality checks, but yellow oI red indicate
that the data has a problem with one or more x
of the quality checks. A yellower red flad
does not necessarily mean that,-&ne data is bad
or unusable and the flags arg\ ot to be relied
on solely. The analyst ggchoose to use the
pQVs, in combination with anual data
examination tO aid inéggé 1dentification of
bleed~through, spik stutter, off-ladder
variants, ~Ay etc.(Congathe data has been
evaluated and g@ 40€e able, the analyst
may choose to@ver yellow or red
Genotype Qual QéQ

ty ) g by right clicking
on the f{aﬁping$ e §§§btypes sample Plots
view.  @jotel RS ng the GO flag will cause
all agher gs(égjturn from the original
cofor tgéia 9
T P&
4.3.6.é§ﬁll gagé?ﬁ controls (including reagent

E> b ksN\3 ould be examined toO yerify that each

N\
é} \:> ¥'s a relatively flat baseline in blue,
gr@%%

and yellow.
Q@ y
C§Q 4.3.6.7 Revievw all samples {including positive
<2§, controls) for the above 1isted vartifacts’ and
evaluate: peak height and shabpe; matrix

guality, and individual sample profiles.
Compare ecach sample with the allelic jadder{s)
and examine for off-ladder or microvariants,
signals that were too© low to be genotyped and
assignment of genotypes to stutter peaks {or
minor peaks that may have been subtracted as
1gtutter’y etc.

4.3.6.8 Reanalyze jndividual samples with different
Analysis Methods, as necessary if the rfu cut-
off will need to be changed.
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4.3.6.9 Edit peaks as necessary, bY right clicking on
the peak label and selecting vadd allele’,

rdelete allele’ or ‘rename allele’. The
allele should be labeled, at minimum with the
allele call, however the analyst may select up
to four allele labels, including peak height
and size, from the ‘Plot Settings Editor’
window. Note: 1abels added to artifact peaks,
such as spike, pull-up, etc. will appeart in
the Genotypes table as an additional allele.

4.3.6.10 Samples demonstrating an offréggger (< or ?
smallest or largest ladder 10€le,
respectively) or microva '&%t (alleles with
incomplete repeats) all ?%as) should be re-

analyzed for verifica where necessary

(e.]. evidentiary géb ile in nonsuspect case
CcODIS sample}. L ETbvasipnts will be labeled
Q

and reported as .%:% the ¥ is the number
of complete’%ﬁbeatﬁk ﬁ%;ls the number of
basepairs %f\\ he ~hco te repeat). Off-
ladder w{% e~XEpo as > or < the largest
or sm deé% lele, respectively.

e en

b
t,
NoteQEéép ure for upload to NDIS may
neééss;$s§§ <€hange in allele designation.
N2

1§atically flags off-scale (camera
) data. This data may stiil be

.

1le if it jis limited to a few or a

XS\ si peak and t+he overall data for that
Qé\ éaﬁ 1e is of good quality (see A.4.2.4) -
{F§é 4.,3.6.12 Export an allele/genotypes table to Excel and

<2 save it in the run folder. The table will be

printed for the case file or CODIS3 binder.

The table may alsc be exported as a .emf file
(typically coDpIS runs) for cOpIs import. TO
create a .omf f£ile, the specimen category must
pe assigned and the export fields set in the
‘\cODIS Export Manager’ under tools in the main
menu.

4.3.6.13 Print the ‘Samples piots’ for case files oOr

the CODIS pinder. Only one of the allelic

1adders need pe printed for documentation
purposes.
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4.4 STR INTERPRETATION GUIDELINES AND STATISTICAL ANALYSES

4.4.1 CONTROLS

4.4.1.1 The purpose of a REAGENT BLANK (RB} is to

S
o

\Q)
ﬁos\ \5(\

determine if the reagents used for DNA
extraction/isolation were contaminated with
human DNA and as a method for monitoring
facility decontamination. In GeneMapper®, 1D
peaks above threshold should y appear in
the CXR (red dye) lane, cCOr &sponding to the
11,8600 size standard. Ele@g}opherograms for

the blue, green and Ve dyes should show
a relatively flat basqglne throughout the
range (discounting mer signal,

fluorescent 'spik : O£§CXR pleed-through) .

If detectable tgn 1 th characteristic
'peak' shape f& vigyglelﬁp the
electrophe;egﬁam S@hgent blank and does
not disappear a<z;fnjection, results for
all assﬁk a sa s may be deemed

inco Q@usiqﬁi cK@ge examination at 50 rfu is
performeeh o §g§) samples to examine for

P alleles seen in the RB).

on is 'isolated' to the RB. The

qﬁ? 1ank should be treated the same as
{2532%8t concentrated DNA sample in terms

e
(Data /Q%deemed acceptable 1if
Y>coé§$mi
g

éb 6lume and amount amplified.

(g 4.4.1.2 The purpose of the POSITIVE AMPLIFICATION

Biology Analytical Methods:
rage 97 of 127

BI-210

CONTROL (9947A DNA supplied with the PP16
kit) is to assess the amplification process,
ensuring that adequate sample amplified
simultaneocusly would produce an appropriate
signal. All expected alleles (see below)
must be detected, using standard parameters
or all of the samples associated with
amplification may be deemed inconclusive.
Data may be deemed acceptable if all alleles
are present (though some are below 150-rfu
threshold) AND the other positive control
(Blind Control) appears as expected (i.e.
the problem is confined to the 9947A
gsample) .
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LOCUS
D351358
D21isll
Penta E
D138317
D165539
Penta D
viWA
TPOX

4.4.1.3

\$S§$>fa

LN
&7

&

GENOTYPE LOCUS GENOTYPE
14,15 THOL1 8,9.3
30,30 p18ssl 15,19
12,13 D5SB1E 11,11
11,11 D75820 10,11
11,12 CSF1PO 10,12
12,12 AMELOGENIN X, X
17,18 D8S81179 13,13
8,8 FGA @62 3,24

)
(S\
%)

The purpose of the NE IVE AMPLIFICATION
CONTROL is to determ@ie if any human DNA
contamination ozégéggd\ip the process of
ampl'1f:Lcatiom{,m z§§§b beyond that point}
and as another ‘metRo 2§§monitoring facility
decontamina(fgn. 1j2; eneMapper® ID
electrop gr f Q§g s« above threshold
should Sg Y e x:} the CXR (red dye)
laneg<?o$§s§po igg to the ILS600 size

S rd opherograms for the blue,
& n%@a @i w dyes should show a
la&?}ebﬁ\ at baseline throughout the
(d¥scounting primer signal,

OQ§§06nt 'spikes' or CXR bleed-through) .
£ ctable signal, with characteristic

éﬁéﬁ?‘ shape, is visible in the
ectropherogram of a negative amplification
control and does not disappear upon re-
injection, results for all of the samples
associated with that amplification will be
examined for the presence of the same
peak{s). It is possible, since this control
is processed last and its tube deliberately
jeft open during the amplification set-up
(to demonstrate maximum contamination
potential), that it would be the only sample
affected.

If extraneous peaks appear only in this
control, the data for other samples
associated with that amplification need not
pe deemed inconclusive. This occurrence
should be documented and the scientist's
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Sipaesrsn

4.4.1.4

AQ

f Z t 4 —_—
\§§} a2§§ ga or F7zl extraction or pre

O

S

%)
Q{\Q RFU THRESHOLD:

determination (and basis for it) documented
in the case file.

The purpose of a BLIND CONTROL sample is
primarily to assess correct genotyping,
however, it does take measure of all of the
steps in the analytical process from
extraction through allele designation. The
blind controls consist of ~3mm” cuttings of
previously typed bloodstains. Cuttings are
prepared in batches and given dom
numbers. The scientist is aware of the
genotype of the sanmple. rce profiles are
maintained by the unit gaégrvisor/technical
manager and are providey to the reviewer at
the time of case xe and only for the
associated contr%5§ .\\A blind control must

be run with evexy ?é;fb of forensic cases
{(will generall® be(egptr ed with reference
samples or. n ence) . The
reviewin é§b1e

Controi<§ e ‘orm.212-B1) for
genotype(s). A COPY of

veri g &)
i 1&) %ig included in each

th or
agébcé$gb file or CODIS Data Binder.
te :(Fo

o
d ca
o n&égDIS offender buccal runs either
blind control (4-6ng) DNA may be
&ﬂ%p Failure of the blind control, if
éé%}ated to that sample, will not deem other
ples inconclusive.

4.4.2.1 For CODIS of fender database samples and

reference blood or oral standards {excluding
autopsy or other samples that may be
degraded or of limited quantity), 2 minimum
of 100 rfu should be achieved for data
acceptance. If necessary, go back in the
process as follows: repeatl injection
{changing injection time; 3-10 seconds
allowable range), Or perform re-analysis
(i.e., changing amount of amplified product
added for fragment analysis), or re-
amplification (increase DNA template), or
re—extraction.
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4.4.2.2 For minor mixture components (or low-copy
single-source forensic samples), a threshold
of 50 rfus may be used (see 4.3.2 Peak
Detection) . However, depending on
signal/baseline may he deemed inconclusive.

4.4.2.3 Peaks below the analysis threshold (based on
data obtained and signal/baseline) will not i

be interpreted but should be noted as being i

Q%h |

%

1

present in the case notes (e the table
of results). A\
%)

4.4.2.4 Peaks marked as off-scalegin GeneMapper® ID
{indicating camera salu ation) will not be
interpreted if multifle peaks are affected
and if it causes essive artifacts (i.e.
split peaks, ggé as?§3§2§tter, pull-up,
etc.) which{ég rf&ép with data

interpretati { ¢ .11). If the
overall it §§§ data 1s not
acceptaﬂge, bre a@y e must be diluted, re-
injeo@d (%Qli éonds), reanalyzed
(ggggkaszt Q;ﬁ;bunt of amplified product
a d)@ @ plified (decrease DNA
Cemplat “Q deemed appropriate by the
Ycéck§§t1§é,
oY O

e
N\ Vv
4(§\2<S$§%ecggaitional cycle (+3AMP) option may only

sed on FTA/Offender database samples,
only when the following conditions are

(Q met: 1) the 100-rfu threshold has not been
<2{$> met but most alleles (> 70%) are 250 rfu and

appear relatively balanced within a locus,

2) the sample has been extracted 22 times
with similar results. Final data (following
+3 AMP) must meet Or exceed 100 rfus at all
loci for Offender database samples.

4.4.2.6 Multiplex amplification kits are designed so
that heterozygous loci in single-source
samples generally demonstrate relatively
balanced peak heights [typically 270% peak
height ratio {phr)l. Some samples, although
single-source, may at times demonstrate
greater imbalance due to degradation,
stochastic effects, primer pinding site
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mutations, preferential amplification, etc.
Peak height ratios for these loci (<70% phr
for casework and <50% phr for CODIS sampiles)
will be flagged in GeneMappexr® ID.

4.4.3 EXTRA PERKS (NON-MIXTURES)

4.4.3.1 PCR amplification of STR loci typically
produces a minor product peak one core repeat
unit shorter than the main allele peak (n-4
for tetranucleotide loci and for
pentanucleotide loci). Thi§<ainor peak 1is
~eferred to as the stuttex peak. Percent
stutter generally incre fg with allele
length and does not chgbge significantly with
the quantity of inp NA (peak heights
within ~150-4500 . he measurement of
percent stuttegkﬁgy <Q1 aturally high for

main peaks thai are(b fié; le or due to

problems with;j agé}x g%/ srmance and can be
correctaﬂé§>c¥ br reamplifying less

i
DNA) the\(sam a; r applying a new matrix.

‘ Loci ngtt a are listed in Appendix A
; to SS&FOtQE% al contribution to peaks in
st e sitlens.

o O A
4.4.%§} 1e<§§on(é,or fluorescent spikes are random
N\

&\ tizthat produce generally spike-shaped
Q) \:f?eah%; most or all dye colors at the same

XS\ ion (equivalent bp size) within a single
Qé‘ 522ection. Peak heights usually vary between
(g dye colors for a given spike. These
<2{$> anomalies are genexally not reproducible and
will typically be eliminated upon

reinjection. If the spike is above the
analysis threshod and falls within an allelic
range that could interfere with either
computer analysis or scientist's analysis,
the scientist will label the spike in the
GeneMapper® Ip software so that it appears on
the printed electropherograms.

4.4.3.3 bye “blobs” are anomalies that typically
occur in the same approximate location in
multiple injections and do not always
P disappear upon reinjection. Blobs generally
: loock like broad or irregular peaks and may
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. occur in a single color or multiple colors at

; the same approximate location but can vary in
height. The blob should be labeled on the
electropherogram (in GMID) if it falls within
a diagnostic region and is of significant
size to potentially interfere with analysis.

4.4.3.4 Bleed-through or pulli-up peaks are a result
of the matrix not correcting for all of the
spectral overlap (most common with the
PowerPlex 16 kit from yellow 1G% red) and
may be increased due to off:%ééle peaks.
These pull-up peaks are in-$he same location
{same bp size) as peaks @ another color(s)
and are easily recogniged. The presence of
bleed-through shoul Gse lapeled on the
corresponding elngy pherogram (in GMID) if
it falls withngQ) i )&ic region and is of
significant sizse t efitally interfere
with analysig; I X ive bleed-through
occurs in e;bol 0 than red, and is not

due to cgf-s ﬁ@ﬁ, a new matrix may be
used &btha\ a&%iﬂ's discretion to correct
Fop e B0
N % o
4.4.3 Qq’@q P@ma& 4 can catalyze the addition of a
inq%e néé}
ot
o

Qo) cotide (predominantly adenosine)

\§> iﬁ}v ends of double stranded PCR
é} \:> ' resulting in product one base pair

1 ¥ than the actual target sequence (+A) .

ﬂﬁg%ﬁfication parameters include a final

(Q extension time, so that the reaction is

<$> driven to full A addition (i.e. all product
<2 is +A). Split-peaks may occur as a result of
incomplete A addition and appear as a single
allele represented by two peaks one base pair
apart {(-A and +A). This can occur when the
amount of template DNA is too great
(overloaded sample) . In this instance, Tag is
unable to add the A nucleotide to the entire
amount of product generated in the time
allotted. These samples will typically
contain off-scale data as well. Split peaks
can be alleviated by incubating samples at
60°C for an additional 45 minutes, followed
\ py dilution prior to reinjection. It may be
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necessary to re-ampliify the sample with less
template DNA.

4.4.4 MIXTURES

4.4.4.1 If, after the elimination of possible
stutter and/or bleed-through, a profile
shows at least 3 peaks at 2 or more loci,
this is strong evidence of a mq%;ure.

4.4.4.2 Loci that demonstrate only i alleles but
have a heterozygous ratio <70% may also
pe indicative of a mixtéép. However, if
data are obtained fr ultiple loci, a
scientist should ex to see this or other
mixture indicatio (> alleles) at

additional locézo OQ &

4.4.4.3 Mixture ass ‘ggrms of determining

ezgy iq%k
the pres Q§§ O£§> m§§§ re {# of potential
contrib ors*gb ﬂﬁ} bable locus genotypes
is peggbrmas}p?igl)to examining the
re Q@§nceéprq<j s.

%)
4.4.4.4<Sh Qﬁ%ﬁmﬁ?? o-person mixture (no more than
6(04 a&ele@at any given locus) it may be
AN\ izﬁ%/to determine a major versus minor
é} \:> on utor at some or all loci. A major
xé\ gﬁi@ﬂle is one in which a distinct,
Qé‘ dominant DNA profile is present (as
(Q determined by number of peaks, relative peak
<$> heights, and peak balance). A minor
<2 contributor is the less predominant DNA
profile in the mixture.

4.4.4.5 For loci where distinct major/minor
genotypes are discernible (this will occur
rarely in a mix of more than two
individuals' DNA), both genotypes may be
reported.

4.4.4.6 Given that heterozygous peak ratios are not
100% {complete palance), caution must be
exercised in determining "shared alleles",
as a scientist does not know {a priori)
which allele of a heterozygous individual
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may be predominant (i.e., the "highest rfu
peak" in the 3-peak mixture may not be the
shared allele). Calculations to determine
the relative peak height ratios of 3-peak
loci may be performed to assist in this
determination (see Appendix B for
calculation examples).

4.4.4.7 For samples where distinct genotypes are
discernable, ‘single-source’ stq;istics are
calculated for the individua ofile(s) in
the event of a profile mat N~ It is more
common; however, to onl Qggzrt a distinct
major profile, due to t?e" possibility of
shared and/or droppe qut alleles in a minor
component. Caution ould be exercised when

reporting a distngi Qiﬁpr profile for a
sample. <<O C)O &

4.4.4.8 Minor cont@to@\'i Qﬁch a distinct minor
genotype~€a noggb{isgky be determined will

be repoézed agba clusion/cannot be
Aﬁ‘fé;’f

excl &gﬁ { i alleles in the sample
ac%:iate GOIQ an exclusion {all or
riﬁggb n¢ minor alleles in the sample
\gt ,%Qo rﬁ\e for) and statistics will not
ég> e Ca d§éted for that minor contributor.
x:\ Ré3i§§§bésible that an individual may not be
o) QQX

ed as a possible contributor of the
XS\ i component, even if some of the
{\ ,
%2 erence alleles may not be present. This
C§Q would occur with low level DNA and when
<2§, there is an indication of possible allele
drop-out.

4.4.4.9 Possible contributors to a mixture which
distinct genotypes cannot be determined
and/or mixtures of more than two individuals
will be reported as inclusions (all
reference sample alleles present in the
mixture), cannot be excluded (majority of
reference alleles present in the mixture but
may be low level and have some indication of
allele drop-out), or exclusions (majority or
all of reference alleles not present in the
mixture). Statistical interpretation will
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demonstrate the significance (or lack
thereof) of the data.

4.4.4.10A sample with interpretable peaks at one or
more loci may be reported even if no peaks
are detected at additional loci (i.e.
partial profiles); statistical
interpretation will demonstrate the
significance {(or lack thereof) of the data.

9

4.4.5 STRs: STATISTICAL GUIDELINES ‘<§b
To present the significance of a match be en STR profiles,
the scientist uses the population distrébhtion (frequency)
of alleles at the various loci examirn to assess how likely
it is that this match might occur b “%hance. This general
concept forms the basis of all ca{ latQPns used in the
reporting of forensic "matches&O OQ&

4.4.5.1 The frequen of cu nce of a STR profile

tiary sample will be
tion of the frequency
ian, African American and
Hi gghlc éﬁt s. Calculations will be
petfor qgi' the Popstats and/or DNAView
\Q@oq{%@s.& ditional population data may
ég>als€\ e d when available and relevant to
AN\ %éaar Nedlar case (See Biology QA Manual,
s‘\ c 11.2.6 for reporting of statistical

(s
@O 0 @Aencies) .

C§§b 4.4.5.2 The frequency for a heterozygous profile is

<2Q' determined by the equation fpq = 2pPd:.

obtained fiNey
determigzd b Q§k '

in th&@m\&

4.4.5.3 The frequency for a homozygous profile is
determined by the equation f(pp) = p2 +p(l-
p)6, where 6 = 0.01 except where small
isolated populations {(e.g., Native
Americans) may be relevant, in which case,
6=0.03.

4.4.5.4 For single-source evidentiary samples (or
mixtures for which a distinct genotype (s) is
discernible) the statistical consideration
will be in the form of a RANDOM MATCE
PROBABILITY (RMP; or inverse probability of
inclusion). The RMP is the inverse of the
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calculated profile frequency (e.g. for f(srr
profile; = 2 x 107Y*, RMP= 1 in § x 101; See
Biology QA Manual, section 1l. 2.6 for
reporting of statistical freguencies).

4.4.5.5 For mixtures for which distinct genotypes
are not discernible, and one or more of the
associated reference samples are included in
the mixture, the scientist may elect to use
either the LIKELIHOOD RATIO (Lﬁb'or
PROBABILITY OF EXCLUSION (PE

'\
The LR compares the probability oééﬁhe occurrence of
the evidentiary profile under t ypotheses
regarding the composition of t@b profile and is in

the form:
@

LR = P(evidentiary STR/p@bflkéQHkL
P(evidentiary Sggfproﬁélekgﬁ\

hypothesis (See ‘Biocl ﬁy nual, section 11.2.6 for

reporting of thl&é}cith equencies). For a

paternity is corresponds to the PI

(Paternlté nde{@ Q/
The %S?S%E XEpr nts the probability that a

ra

The larger the I% \éheﬁxﬁbgre&ly H; was the true
45

(ﬁ}d individual would possess one oOr
\t; 32? nsistent with the crime scene stain
~A%r pa It is the complement of the RANDOM
€§M N NOT LUDED {or "inclusion probability"; Pr).

{F§Q The PE does not take into account the number of
<2 contributors, the principals' genotypes (i.e., the
fact that they could account for the proflle) or the
evidence {(e.g., peak height differences allowing

probable donor assignment). It is calculated as
follows:

PE':].PI

Where P; = (p1 + P2 *P3 . px)2 (the square of the sum

of the frequencies of all alleles present in the
evidentiary sample).

The Ppcombinea (for all of the loci combined) is as
follows:
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Pocombined = 1 — [(L1— Pg1) (1= Pe2) (1= Pe3)... (1- Pgis) ]
(See Biology QA Manual, section 11.2.6 for reporting
of statistical frequencies}.

4,4.5.6

In addition to the LR and PE used in paternity, the
probability of paternity may be used. However, given
that this statistic requires non-genetic information
{i.e., the prior odds of paternity), € prior odds
used (e.g., 50%) should be explicitl*ﬁ&tated {See
Biology QA Manual, section 11.2.6 ﬁQP reporting of
statistical fregquencies). Q§‘

S

4.4.5.7 x§b

<§b

In many forensic cases, t.@bdg&ﬁ@inator of the RMP
obtained for an eviden%%@}y 25 from the analysis
of several polymorphi Tﬂlﬁbci§§§xceeds the
population of the dégﬁ Sve fold. However, no
reasconable indiv'qgal Q§§% e the assertion that
every individuaf?in Rsb need be considered a
potential DNAxgbur 1. context of a given case.
' SOURCE AT UTIéy“ <:? Budowle, B. et al, Source
Attributio oﬂngqgip ic DNA profile. Forensic
Science EdmmuAdcatidds. 2{3) July 2000) is the result
of a.éﬁy.isQl al proach to 'operationally' define
uni nei§3(a s whether a given multi-locus DNA

P i{s§bouk%> e considered unique for a given case}.

QfS%%e equaé:Zn pxSlm(l~u)1”'%a/N, is used to determine
(g maximum RMP (px) that would support 'source
<2{$> attribution' for a relevant population sample size
(N) and selected confidence limit (i.e., o=0.01; 1-
a=99% confidence).

The FBI has selected an upper confidence limit (UCL)
of 99% (o=0.01) and an "N" equivalent to the U.S.
population (2.6 X 10°® pre-2000 census). This 1s
reasonable as the FBI performs casework for
jurisdictions all over the country and this
calculation would provide a uniform approach to be
used regardless of jurisdiction. For these figures,
an RMP of <3.9x107!! {or less than 1 in 2.6x10%)
would confer 99% confidence that the evidentiary
profile is unique in the population. However, an
additional 10-fold conservation factor, as
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recommended in NRC II, is added to this figure
resulting in a frequency of less than 1 in 2.6x10"
for the reporting of source attribution.

In Idaho, using 2000 consensus figures, an
operational population (N) of 1. 6x10’ has been
selected {representing the sum of the populations of
Tdaho and the six surrounding states: ID=l. 3x10°%;
MT=0.9x10%; Nv=2.0x10°% OR= 3.4x10%; UT=2.2x10%;
WA=5,9x10°% and WY=4.9x10°). Therefore, RMP of
less than 1 in 1.6x10' (including 10 %?3
conservation) will define source a ution (at 929%
UcL) for analyses performed in t e laboratory {See
Biology QA Manual, section 11.2. for reporting of
statistical frequencies). é#b
Q
<

> R
5.1 The 310 PCP4 Polymer and the %30 @Q 'Slymer are
different and are not to seqa n angeably.

5.0 Comments:

5.2 The 3130 Data Collectléz Sofk <é oes not allow the entry
of spaces or dashes i tltéés ple names, etc. An
underscore must b&b of spaces when entering
information,

O

>
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BI-301

CODIS SAMPLE RECEIPT AND DNA TRACKER ENTRY

1.0 BACKGROUND:

The implementation of the Combined DNA Index SY Q% (CODIS)
in forensic DNA laboratories has prov1ded(m1és itional tool
in assisting law enforcement agencies in sopping or linking
crimes that otherwise may not have result in the
identification of a suspect. It is 1me§xant however, that
samples entered into the database be en a unique
identifier, which does not include Qy onal or
identifying information, in ordegk€b m 9;0 the
confidentiality of the individ ratory must
develop a method of identifi {5?? o that each

sample may be tracked, and kg}e a later time, 1if
the need arises.

Idaho Statutes: Tltléséb' C@}ml¥§g>Procedure, Chapter 55
9

“The Idaho DNA Datab "
ISP Forensic B%§é§gy ¢§311€&/Procedure Manual, Appendix C

2.0 SCOPE: s\ \5(\ Q)%O
To prgégggéé methodczbr tracking offender database samples

submi for STR testing and CODIS entry, while ensuring
inQ&y@ wal confidentiality.

3.0 EQUIPMENT/REAGENTS:

Computer Workstation with I8P Intranet Access
Barcode Equipment
Court Orders, Database Samples, and Report Forms

4.0 PROCEDURE:

4.1 SAMPLE RECEIPT:

4.1.1 Offender DNA samples and their corresponding DNA
Collection Report Forms received by the
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laboratory are to be marked with the date of
receipt and the initials of the scientist who
received them. The sample and report form may be
mailed to the laboratory separatelyi in the event
that a sample has not been received, the
submitting agency should be notified.

4.1.2 Where possible, compare the DNA sample card
information to that of the Collection Report Form
to ensure accuracy. Data for a samplednay be
entered in absence of a DNA CollectiegbReport
form. Additionally, an IDOCH is t\necessary
for data entry into DNA Tracker, (@bt it is
preferred. Contact necessary ¢ personnel or
search the corrections websi
(www.corrections.state.id. B for a number if one
has not been recorded. ?§@‘D Collection Report
Form will be retained{%gaeab ;Qfacker data

N

entry. % ‘s;
BRSNS
4.1.3 The offense llsg@ on &\?& sample card and/or
m quaiifying offense
n order for the sample

Collection Rep

under Idaho e 1 5

to be ent i ﬁb DH@? racker and subsequently
CODIS/NDIS €§gb§<§; ctions website listed above

and/o T consulted for more
info i if offense listed is non-
quaNTyi o(:y ~lear. The scientist relies, in
gwd {th,Con the information provided by the
{ﬁ%ubmi ig%%&gency for entry into Tracker. It is
@,> not necessary, nor is it the scientist’s
C§Q responsibility to verify the offense(s) of every
<2§ offender, if the information provided by the
submitting agency qualifies as listed.

4.1.4 Samples received in the laboratory that do not
have an associated qualifying offense will not be
entered into DNA Tracker. The collection report
(if present) will be marked to indicate that the
sample is a non-qualifying offense and returned
o the submitting agency. If there is no
collection report, a copy of the sample card will
be made, marked in the same manner, and returned
to the submitting agency. The sample (s) will
then be destroyed.
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4.2 COURT

ORDER RECEIPT:

4,2.1

Court order forms received by the laboratory are
to be marked with the date of receipt and the
initials of the scientist who received them.

The offense listed on the Court order must be a
qualifying offense under Idaho Code 19-5506 in
order for the court order information to be
entered into DNA Tracker. ng

If the offense on the court order issgot a
qualifying offense, no further ag?ﬁon will be
taken. The court order will be arked to
indicate it is a non—qualifyhéb offense and
returned to the submitting<§§bncy.

<

O .

4.3 DNA TRACKER PRE-ENTRY SEAR << C)O &
" O X

4.3.1

4.3.2

O 2
Prior to data egié} f n
s

order, a databa
program, located under

eliminate du @catﬂe@f
the DNA T r dyta
Forensics ngbl tranet.

o O
A d§2§;géE§§§f£ég;gr search will be performed

usg‘t\t th Nq@B field, followed by at least one
of)th *Qsﬁ’cgpelds to maximize the potential for
ocativg offender. MNote: the ‘DPOB’ field may

w sample or court
performed to
er entry. Log on to

=2

Q}.only be arched in combination with a name.

5

Tf all of the searches return ‘No matches found’,
the data for the new sample or court order may ke
entered as a ‘New Offender’ (see 4.4).

T1f a record(s) is returned that meets the
criteria, the data is examined and compared with
the new sample or court order received. If it is
determined that the Offender already exists in
DNA Tracker, the new sample or court order and
any additional Offender information will be
entered under the appropriate tabs for the
already existing Offender. Each sample received
for an offender will be assigned a unique barcode
number and will be retained in the laboratory
(see 4.4).
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4.4 DNA TRACKER ENTRY:

4.4.1 Enter basic Offender information from the court

order, sample card, and/or DNA Collection Report
form as follows:

1) For Offenders not currently in Tracker, Click
‘New Offender’ at the top of the sc n and
fill in each of the appropriate f%éggg with the
Offender’s primary information. . \Additional
information for Offenders al eq§y in Tracker
may be entered by clicking € ‘Edit Basic
Details’ tab for that Offédﬁér.

2y Verify all of the infor on is correct and
press the ‘Save’ buttQQZin<S§? top right corner

of the screen.

3) Add any additiona <£1i5&§% ‘Kg, DOB's, SSN's,
and State Identiggg%t%gh rs on the
appropriate <é tqﬁ}s)ﬁ%hat become available
after savinas’l he n&h nder. Click the
‘Save’ butkg aﬁéér entry.

O

B o e associated infomats
Enter each fﬁQ@ée@ its associated information
r

from tqﬁgko <g)§é§€ sample card, and/or DNA
Colledd on(gépo form as follows:
\60\/

1(§Bl%:§§g d%§;%fenses’ tab for the saved
of

i§') Choos he appropriate offense from the pull
%)

&

down menu and enter the corresponding
information into the remaining fields.

3) Verify the information is correct and press the
‘gave’! button in the top right corner of the
window. Multiple offenses for the same
Offender must be entered and saved
individually.

4) Offense information may be updated/edited if
additional data is received at a later time
(e.g. when a sample arrives, fulfilling a court
order or an additional sample for the same
offense is received). Under the ‘Of fenses’
tab, click on the appropriate offense code
listed in the table of offenses. Enter the
appropriate information and click the ‘Save’
button.
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o

4.4.3 Enter Court Orders for an Offender as follows:

1) Click the ‘Court Orders’ tab for the saved
offender.

2} Enter the court order issue and received dates.
Note: the order received date will
automatically populate in the sample history,
once a sample has been received fulfilling that
court order.

3) Click the ‘Add Offense’ link and.gH@ose the
appropriate offense/court case fﬁbm the pull
down menu. Note: the offensgzgg the pull down
list are those previously en ed in the
‘Offenses’ tab. A court X r must have an
associated offense in ox to be entered;

therefore, the offense tlon must be
entered prior to thgg K)

4) Verify the lnform n 3§) eé?@ct and click the

‘Save’ button.

5) Once the cou éSidexSh ﬁgéen entered it is

placed in t app filing cabinet
located 1 %:§;%

4.4.4 Ente 9? ffend d t 1
nter sa §§82 <2/ nder and print sample

barcods@\ aS\f'\
(}

& ck q?t \/Samples’ tab for the saved
f

\ YEnte Q sample information into the
QD appropriate fields, leaving the barcode field

C§Q plank {(Tracker will automatically generate a
<2\. unique barcode number if the field is not
filled in).

3)If the submitting agency is not listed in the
agency pull down menu, it may be added by
clicking on the ‘edit agencies’ button to the
right of the agency field.

4y If the sample received is pursuant to a
previously entered court order, click on the
‘Show Unfulfilled Court Orders’ 1link. Click
the box next to the appropriate court order to
mark it as fulfilled by the sample being
entered.

5) Enter the number of barcode labels to be
printed. One label is to be placed on the DNA
sample card/folder, one on the collection
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report, and one inserted behind the FTA card
envelope for placement on the FTA card at the
time of analysis.

6) Verify the information is correct and click the
‘Save’ button. Barcode labels will
automatically print upon saving the sample
information,

7) Staple the DNA Collection Report (if present)
to the inside of the DNA sample folder and
attach the appropriate barcode labels,. The
labeled DNA sample card, with col ion report
will be placed in one of the fik#hg cabinets
located in the CODIS office. . @

8) Barcode labels may be printegabt a later time
for individual samples, by\elicking on the
appropriate sample from ‘Samples’ tab or
for multiple samples, {8511 i the ‘Batch

Samples’ function aQQleC)@ 9{ the screen.
.(fb N
N\
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BI-302

CODIS SAMPLE DATA ENTRY AND UPLOAD

1.0 BACKGROUND:

The implementation of the Combined DNA Index Sﬁﬁégﬁ (CODIS)
it

in forensic DNA laboratories has provided an at ional tool

in assisting law enforcement agencies in soXring or linking

crimes that otherwise may not have resultéépln.the

identification of a suspect. Accurate Gta entry for upload
to NDIS (National DNA Index System) igﬁéssential.

AP
It is the responsibility of the Ezﬁ§hsk§Q3 ientist to
generate profiles from convicte ffdﬁger Aid/or forensic
samples, determine CODIS eliQ; i r ?§§w othex
scientist’s profiles, to engs\ tQ§} iles into CODIS and
to notify the CODIS Managé? Ofxéb ntial problems
associated with their CQSﬁS p les. The CODIS Manager
is responsible, in p &ébvtoeyergs%ms the laboratory’s chief
?'@11 @1

point of contact for unications, maintain
CODIS software u @

rity, update/add/remove CODIS

es
users, and uplo&?} ro{g es<$9 NDIS.
o' AV

N\
DNA profile%ngﬁg 1@@ CODIS will be done so according to
S r

CODIS and ﬁépnal procedures. Idaho currently
allows %gé“ ata enﬂi} into the following Indices: Offender
(convi@% d offender); Unidentified Human Remains (deduced
vig nown, unidentified person); Missing Persons (alleged
fatfer/mother, biological child/father/mother, sibling,
deduced victim known, missing person, maternal/paternal
relative); Forensic Mixture; and Forensic {(known and
unknown). Profiles entered into the Forensic Index include
both solved and unsolved cases in which the profile is
associated with a crime and believed to be attributable to
the putative perpetrator. Suspect reference samples and
profiles matching the victim{s) and/or any elimination
samples {e.g. consensual partner samples) may not be
entered.
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2.0 SCOPE:

To provide a mechanism to ensure accurate data entry for all
offender and forensic database samples

3.0 EQUIPMENT/REAGENTS:

CODIS Computer Workstation

Allele Tables and/or CMF files generated fronLeg%ple

analyses. \3
N
L %Q
COPIS Training Manual
0\0
4.0 PROCEDURE: Qp

4.1 SAMPLE DATA VERIFICATION: (<O

4.1.1 Genotypic data £§§ {éé e checked for
h

accuracy and v e CODIS/Casework

Review process tk ed on the appropriate
form (Form' %@’-BI\&d&n 214=BI, respectively).

4.1.2 Forensic géﬁ MQggi <;%rson/Unidentified Human

profil Oa gﬁQ :,& 4 for CODIS eligibility and

Ind}§> ed on the CODIS entry form
21@) I

4. ddlfgé gﬁ%} when ‘STR Data Entry’ is used to

enter in idual sample data (generally forensic
C§Q samples) verification of 1st and 2nd 'reader' is
Q automatically achieved prior to NDIS upload.

%

4.2 SAMPLE DATA ENTRY IN CODIS:

4.2.1 Once sample data accuracy (forensic and offender)
has been verified, data may be entered into the
CODIS database either by use of the 'STR Data
Entry' module to enter specimen ID/info and
allele calls for individual samples or by using
the 'Import' function for the entry of batches of
data contained in a .cmf (or equivalent) file.
Refer to the CODIS Training Manual and course
documentation for specific steps in accomplishing
these tasks.
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4.2.2

4.2.3

A second 'read' must also be entered for the
individual samples through 'STR Data Entry’'.
This may be done by the analyst entering the
sample data, or by another analyst logging on and
entering the allelic data in the second read box.
If a single individual enters both reads, the
entire profile (i.e. all loci) for the first read
must be entered prior to entering any data into
the second read. A 'check' indicates agreement
between readers at individual loci and &,
discrepancies in entry must be rectiégZd before
upload to NDIS. R\
®\

When using the 'Import' functiéﬁ? the scientist
will open the appropriate .o (or equivalent)
batch file select 'validate(\import'. This will
ensure that any typos or{éﬁco stencies {(i.e.,
variant allele defini Séﬁh gQéencies) will be

d

identified prior to eg ort ‘$@ be corrected.
once the batch fi é;x; 669 idated for import
\%ssary), 'import' is
d

glias
(corrections pe{i edd@f
the process of

selected by thesci 1S

~ importing th%%a%:\%i@ ata into SDIS will

4.3 CODIS

commence. ~XS
%) N
DATA UR?@%D\\F)\ &Q/

4.3.1

CEAINY
§§%he(§>ggESV%rious reasons that some samples

& should not be uploaded to NDIS.

e eQﬁSht
is§rior o<§§25 upload, these samples will be
s n

@Q

%

5.0 COMMENTS:

elected Specimen Manager and 'unmarked for
upload'. Generally speaking, an incremental
upload will be performed. 1In Specimen Manager,
'incremental upload' is checked on the Tupload’
pull-down menu and 'send upload' is selected.
The upload is sent to NDIS as a message
attachment via DNACOMM. If any 'candidate
matches' are identified at NDIS, a match messadge
will appear in DNACOMM and they will also be
reflected in Match Manager. For hit verification
see BI-=303.

5.1 Refer to CODIS Training Manual and course documentation
for more specifics 1f necessary.
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5.2 The CODIS software is redundant and there is generally
more than one way to accomplish many tasks. Using a
mechanism other than that listed here is acceptable.

5.3 The CODIS software is updated periodically and any
necessary changes in procedure provided with new
updates supercedes those in procedures written pricr to
update, 1f appropriate.

DNA Tracker will be updated to reflect da of sample
analysis (in progress, complete, failed<§b
appropriate), date sample was outsou &’ for testing,
and/or date profile was entered 1nt DIS. This is
accomplished for individual sampl &&nder the ‘Samples’
tab for the Offender, by Cllel n the appropriate

5.4 The sample history for convicted offendertzggbles in
O

sample, and choosing ‘Add Hls Eeiﬁt’ Multiple
samples may be updated usin Samples’
function at the top of the Current
disposition box must be &~ c ;gégpproprlate for the

history(s) added. QO \Q)& 0
@ & Q
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BI-303

CODIS DATABASE HIT VERIFICATION

1.0 BACKGROUND:

The implementation of the Combined DNA Index System (CODIS)
in forensic DNA laboratories has provided an additional tool
in assisting law enforcement agencies in solving Qf linking
crimes that otherwise may not have resulted 1n
identification of a suspect. This is accomp ed by the
electronic storage and maintenance of DNA iles at the
local, state and national levels. Hits afz)obtained when a
candidate match(es) is identified throu ) a database search
at any level. Hit verification 1nvol<§%\evaluat1ng the
candidate match to determine if it GD e match and
verification of CODIS offender szgﬁ)e ’é@,{Fere necessary
and possible.

NDIS CODIS Hit Disposition orQéhg &éééﬁflrm an Interstate
Candidate Match - Operatlo al
0
2.0 SCOPE: \f&\' Q}\ QO
— O W &
To provide a meth be ﬁhp rification to be performed

prior to law en cy notification of a database
hit to ensure nly true, confirmed matches.

(\
3.0 EQUI?»EN@GE@S

N\
con1s O

ND (arocedure Manual; CODIS Training Manual/documentation
DNA, Tracker

AFIS

Offender Database Sample(s)

Equipment/Reagents for STR Analysis

4.0 PROCEDURE:

4.1 MATCH VERIFICATION (Forensic):

4.1.1 For 'hits'/matches involving an ISF Forensic
Biology evidentiary sample {either case-to-case
or case-to-offender) the primary responsibility
for match verification follow-up and disposition
lies with the Idaho CODIS Administrator.
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4.1.2 The CODIS Administrator or designee (typically
the case analyst) will first evaluate the
1candidate Match' in Match Manager to determine
if there is a basis for exclusion and, therefore,
disposition as 'No Match'. A 'No Match'
disposition doesn't require further verification
or, where applicable, notification of the other
laboratory involved with the match.

4.1.3 If evaluation in Match Manager demonstrates that
the candidate match consists of poteeg&al high
stringency f{e.g., exclusions attr Utable to
different typing systems, Promegaz)Vv. Applied
Biosystems), or possibly modera stringency in
the event of a forensic mixty or degraded
sample, the disposition 1s anged from

'candidate Match' to 'Pem\ ng ntll the
verification process Q§¥g(i In general,
for case-to-case mat es, fication will

scientists

consist of commun 1oné§et
atus, while case-

regarding the gzﬁgand&
to~-offender mat y necessitate sample

verlflcatlon der lab'.

4.1.4 Once the_s Qf%/@ 'candidate match' has been

resolv ition is set accordingly

Q} No(§§ '0ffender Hit', 'Forensic

gBﬁ Match’, ‘Investlgative
Q§b o etc ) and ‘Investigations Alded’
x\ ille 422 appropriate and as outlined in the

bis ‘CO Hit Disposition Reporting’ procedure.

<2<§>1 5 If verification results in a 'hit', a hit report
is issued by the case analyst. A copy of the hit

report, along with the CODIS match report, is
filed in the CODIS file. The original hit report
and a copy of the CODIS match report are placed
in the associated case file. The appropriate law
enforcement agency is notified of the Thit'. If
the law enforcement agency submits a sample from
the identified offender, appropriate analysis and
issuance of a supplemental report will be
performed as in 4.2.5.
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4.2 MATCH VERIFICATION (Offender):

4.2.1 For 'hits'/matches involving an ISP Forensic
Biology convicted offender sample the primary
responsibility for match verification follow-up
lies with the CODIS Administrator for the
laboratory with the forensic (evidentiary)
sample. However, the initial evaluation in Match
Manager, (see 4.1.2-4) and AFIS sample
verification (see 4.2.2) will be 1n1t1g5ed as
soon as feasible once a verification Eﬁquest has
been received from the forensic lg&& atory.

4.2.2 Once a potential match has beed?é%%flrmed and a
verification request recelvedébthe assocliated
offender sample folder wil retrieved from the
secure file cabinet and t#&kén BCI for an AFIS
search of the thumbprintOto ‘gg identification
of the offender. Al cu t@%g n will be filed
in the CODIS file. \(') @

4.2.3 Following AFIS g%r;f Q%t'

re-analysis o@:he\Qﬁf
performed as ( ppﬁép
analy31s h
oC fun result of a duplicate
samp éb»anq§§81 ll not be repeated) prior to
ag&m Nion. In situations where a
b not received with the DNA sample,
\gr is <i§?ufflclent quality for verification, a
\, otation 11 be made and re-analysis for
{Q confirmation may proceed. The forensic
Q laboratory (or law enforcement agency for Idaho
<2 cases) will be notified that the Offender could
not be verified through thumbprint confirmation.

of the thumbprint,
r sample will be
(i.e., if duplicate

en performed either as a

4.2.4 Following sample verification (AFIS and re-
analysis as appropriate} the forensic case
laboratory, in the case of an interstate hit, or
submitting law enforcement agency will be
notified of the confirmed hit. Laboratory
notification may be made verbally and relevant
documentation will be provided to the forensic
case laboratory as requested. In Idaho, initial
notification as well as the request for a new DNA
sample from the identified offender, may be made
verbally. However, written notification and a
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formal request for a new DNA sample, in the form
of a hit report, will be sent to the appropriate
law enforcement agency.

4.2.5 For intrastate offender hits (Idaho), where
possible, a newly obtained DNA sample from the
offender will be analyzed with all deliberate
speed. The analysis of the forensic sample may
also be repeated, though this is not required. A
supplemental report will be issued delgaeating

the match in the usual manner (i.e., me
treatment as for matching suspect sd le
submitted with case evidence. (%)

4.2.6 The sample history in DNA Traéker will be updated
to reflect the date the hiQS@hs confirmed for the
of fender sample. <gb \%

«° QOQ &

.(fb X ‘<5§;

N

N
O O A
X &8
\SOOOQ&
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BI~-310

CODIS SAMPLE REMOVAL

1.0 BACKGROUND:

Participation in the National DNA database, in accon@ance with
the DNA Analysis Backlog Elimination Act of 2000, cessitates
provisions for DNA profile expungement in the e that a
gualifying offender’s conviction is overturned@,® Additionally,
the Idaho DNA Database Act of 1996 addresses urt—granted
expungement requests (I.C. §19-5513). Re h&él of DNA profile
data and/or destruction of biological sa es obtained from
Convicted Offenders may be necessary ag T 1t of conviction
reversal or sample collection/submi{%@b?:§3 RE'
Expungement is defined as the r n@ﬁ%ﬂ.qﬁ? ‘izofile data from
local (LDIS), state (SDIS) and@atighal fs) databases in
response to a court order ove turméﬂg 'gé offender’s conviction
of a gualifying offense.ﬁégsgu Qéaé 11 include the removal of
identifying information m %her<§§20ratory documentation and
destruction of the bic ggic éZEQ%?. from which the offender
database DNA profil 5 Q§ab2é§@ .

AR
Administrative alcf% q:?Yﬁed as the destruction of a DNA
sample and remdégl ecords relating to that sample.
Examples for ich i trative removal may be warranted
include, bws “re not Idmited to, the collection of a sample from
a non-qu fying offender, or the notification by the collection
agenc ﬁ;i% removal is warranted. Generally, the determination
that a“DNA sample does not qualify for inclusion in the database
occurs prior to entry of the profile into DNA Tracker and
subsequently CODIS (see BI-301): however, there may be instances
when the collection agency provides notification c¢f an error
after the profile has been generated. In these circumstances,
the profile will be removed from the local, state, and national
databases as part of the administrative removal.

NDIS Expunge a DNA Profile - Operational Procedures

Tdaho Statutes: Title 19, Criminal Procedure, Chapter 55 “The
Idaho DNA Database Act of 19967
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2.0 SCOPE:

To provide a protocol for CODIS sample expungement and
administrative removal that protects an individual’s rights
to privacy and maintains the integrity of the Idaho DNA
database program. All procedures will be documented on the
CODIS Sample Removal Checklist (Form: 310-BI) .

3.0 EQUIPMENT/REAGENTS: S
%)
CODIS Workstation \Ssb
DNA Tracker Database qsé}
4.0 PROCEDURE: ‘\0
(\6
4.1 EXPUNGEMENT <

%

Biology An
Page 124 o

C§' o

prior to removal of any DN rofh
identification, or biOléik 1 éﬁlp

&, source

estruction, the
verify: 1} the
nied by a certified
Jrements outlined in

CODIS Administrator o si
request for expungeme isngc
court order that m S r
T.C. §19-5513, %Eéphatayhe<§$3€nder has no other
qualifying offen (skggn 3Y the identification of the
original DNAygglaQng Qgie where possible.

\:éb Whgther or not the specified sample has
~Qpeen ii%bbd in the laboratory and if so,

Qé‘ whether not a DNA profile has been generated
C§Q and/or entered into CODIS.

<

4.1.2 If the sample has been received in the
laboratory, a criminal history check in ILETS
will be performed to ensure that the offense fox
which the expungement is requested is the only
qualifying offense. If the Offender has a
separate qualifying offense, the sample will not
be expunged and a copy of the criminal history
check will be retained for documentation.

SN -
4.1.1 AX rc?@f @(Tracker is performed to
&3tab h

4.1.3 The associated offender sample folder will be
retrieved from the secure file cabinet and taken
to BCI for an AFIS search of the thumbprint to
verify identification of the offender. The
absence of a thumbprint or a poor gquality
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thumbprint does not preclude the sample
expungement from proceeding.

4.1.4 The offender record will be removed from DNA
Tracker and a sample removal report generated.

4.1.5 The DNA profile, if applicable, will be deleted
from CODIS, followed by an upload to NDIS for
removal at that level. A written notification of
the expungement will be made to the N
Custodian and a request foxr verific n of
deletion at the natlonal level. \S\

4.1.6 The original DNA Collection Reﬁbkt received with
the sample (or a copy of the'@nmple folder when
no report is received) w1l¢> e marked expunged,
along with the sc1entlst\ 1nhﬁ&als and date of

expungement. <<O C)OQ &

4.1.7 The DNA sample Wll %§9tr<g§é and witnessed by
a second scient] 56\ {Q @
AR NN

4.1.8 Admlnlstratlxgbpa é&was§l&ocumenting the event
will be ret&dned(y gs CODIS file. The
paperworﬁ%ﬁ ;2} some administrative
infor E§g30u e sample/individual it was

coll will include the following, as
court order/request for
qégih rlmlnal history check and
*ii erlflcatlon, DNA Tracker sample
emowﬁ[ééport CODIS deletion report(s), NDIS
(Q correspondence, CODIS sample removal checklist,

<$> and copies of any correspondence with the
<2 requesting party.

4.1.9 An expungenment notification letter {or letter
indicating why expungement did not occur), the
DNA collection report or folder copy, and a copy
of the CODIS sample removal checklist will be
sent to the requesting party.

4.2 ADMINSTRATIVE REMOVAL

Prior to removal of any DNA profile data, source
identification, or biological sample destruction, the
CODIS Administrator or designee will verify: 1) the
request for administrative removal is in writing from
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S

the collecting agency and includes a description of the
error resulting in the removal request and 2) that the
offender has no other gualifying offense(s).

Requests for administrative removal from a party other
than the collecting agency will be referred to ISP
legal staff for a determination of the appropriate
action to be taken.

4.2.1 A search of DNA Tracker is performed

establish whether or not the specifi sample has
been received in the laboratory aq§>'f 50,
whether or not a DNA profile hasQ§een generated
and/or entered into CODIS.

O

4.2.2 If the sample has been re ‘\ed in the

4.2.3 The offen%\r

laboratory, a criminal hi@toryl\check in ILETS
will be performed to re at, the offense for

which the administra g@e &émov is requested is

the only qualifying; ff e. the Offender has
a separate quali%?& g e Y the sample will
not be removed\dnd Qéb the criminal history

check will bggyeta\ documentation.
Q& O
@r@ 11 be removed from DNA
Tracker.@nd a removal report generated.
Ot O
by

if applicable, will be deleted

4.2.4 TQ‘S DNA {FI@@
Q5 m QEBIS, lowed by an upload to NDIS for
remo at level.
SIS

QP

4<§25'The original DNA Collection Report received with

the sample {(or a copy of the sample folder when
no report is received) will be marked expunged,
along with the scientist’s initials and date of
removal.

4.2.6 The DNA sample will be destroyed and witnessed by

a second scientist.

4.2.7 Administrative paperwork documenting the event

will be retained in the CODIS file. The
paperwork may contain some administrative
information about the sample/individual it was
collected from and will include the following, as
applicable: the request for administrative
removal, criminal history check, DNA Tracker
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sample removal report, CODIS deletion report{s),
CODIS sample removal checklist, and copies of any
correspondence with the collection agency.

4.2.8 A sample removal notification letter (or letter
indicating why removal did not occur), the DNA
collection report or folder copy, and a copy of
the CODIS sample removal checklist will be sent
to the requesting party.

Q;%

5.0 COMMENTS: é\O

5.1 BAn Offender cannot be deleted from Dﬁgzﬁracker if
there are any samples and/or court{brders associated
with the offender.

Tracker if there are quallf s associated
with the Offender.

5.2 A sample cannot be expunge (léiéégéfrom DNA

\CJ @@
5.3 The ‘Delete Sample’ t*gﬁ'w be used to remove a
sample from DNA Tna?ker dministrative Removal.

5.4 The ‘Expunge Séagle\k uQ§§§2n will be used to remove a

sample from T @g e r an Expungement.
N
& o %
&V
&
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DNA Quantitation

Form 209-BI
7500 Results Sheet
Case Number: Analyst:
Plate Namae: Date:
Quantity | ul Sample { ul TE to be ul to he
Well Sample Name IPC Cy ngful |for Dilution| added nglul Final | Amplified
A3 0 0 0 b 0.0 iz} 10.0
B3 0 0 0 5 0.0 0. 10.0
c3 0 il 0 5 0.0] 0.1 10.0
D3 0 0 0 5 0.0[ O 04 10.0
E3 0 0 0 5 N 0.1 10.0
F3 0 0 0 5 0.1 10.0
G3 0 0 0 5 * 0.0 0.1 10.0
H3 0 0 0 Bf D 0.0 0.1 10.0
Ad 0 0 0 N 0.0 0.1 10.0
B4 i 0 0 PR O\OW 0.1 10.0
C4 0 0 0 5 -~ ONo 0.1 10.0
D4 0 0 0] ~ ° 51\J %Q 0.1 10.0
E4 0 0 olc Bl .80 0.1 10.0
F4 0 0 o N RN 0.1 10.0
G4 0 of O N BINNY 0.0 0.1 10.0
H4 0 ol N ol XY 5 0.0 0.1 10.0
A5 0 NEZEN NS = 0.0 0.1 10.0
B5 0 col N5 0.0 0.1 10.0
C5 0 Do N 5 0.0 0.1 10.0
D5 0 ol AN N~ 5 0.0 0.1 10.0
E5 N~ ~,.0) 5 0.0 0.1 10.0
F5 PN R 5 0.0 0.1 10.0
G5 N0l ~Jol\W o 5 0.0 0.1 10.0
H5 ~\ [~ 0 5 0.0 0.1 10.0
AB W~ N\O 0 5 0.0 0.1 10.0
B6 P ol (\Vo 0 5 0.0 0.1 10.0
C6 0 0 0 5 0.0 0.1 10.0
D6 PR 0 0 0 5 0.0 0.1 10.0
£6 PR 0 0 0 5 0.0 0.1 10.0
F6 | ¢ 0 ] 0 5 0.0 0.1 10.0
(36 - 0 0 0 5 0.0 0.1 10.0
HB 0 0 0 5 0.0 0.1 10.0
AT 0 0 0 5 0.0 0.1 10.0
B7 0 0 0 5 0.0 0.1 10.0
C7 0 0 0 5 0.0 0.1 10.0
D7 0 0 0 5 0.0 0.1 10.0
E7 0 0 0 5 0.0 0.1 10.0
F7 0 0 0 5 0.0 0.1 10.0
G7 0 0 0 5 0.0 0.1 10.0
H7 0 0 0 5 0.0 0.1 10.0
A8 0 0 0 5 0.0 0.1 10.0
B8 0 0 0 5 0.0 0.1 10.0
C8 0 0 0 5 0.0 0.1 10.0
D8 ] 0 0 5 0.0 0.1 10.0
E8 0 0 0 5 0.0 0.1 10.0
F8 0 0 0 5 0.0 0.1 10.0
G8 0 0 0 5 0.0 0.1 10.0
7500 Resuits Sheet Revision 8

209-BI
Page 10of 2

7/28/08

tssuing Authority: Quality Manager




Quantity | ul Sample | ul TE to be ul te be
Weli Sample Name IPC Gy nglul |for Dilution| acdded ngful Final | Amplified
Hs 0 0 0 6 0.0 0.1 10.0
AS 0 0 0 5 0.0 0.1 10.0
B9 0 0 0 5 0.0 0.1 10.0
C9 0 0 0 5 0.0 0.1 10.0
D9 0 0 0 5 0.0 0.1 10.0
Eg [} 0 0 5 0.0 0.1 10.0
F9 0 0 0 5 0.0 0.1 10.0
GY 0 0 0 5 0.0 0.1 10.0
Ho 0 0 0 5 0.0 0.1 10.0
A10 0 0 0 5 0.0 0.1 10.0
B10 0 0 0 5 0.0 0.1 10.0
C10 0 0 [ 5 0.0 Q.1 10.0
D10 0 0 0 5 0.0 04 10.0
E10 0 0 0 5 00] -.C,0.41 10.0
F10 0 0 0 5 0.0] ~\“ 0.1 10.0
G10 0 0 0 5 0.0\ 0.1 10.0
H10 0 0 0 5 0.1 10.0
At1 0 0 0 5 . 0. 0.1 10.0
B11 0 ] 0 5] ~N 0.0 0.1 10.0
C11 0 0 0 5l O\ 6.0 0.1 10.0
D11 0 0 0 ) _~0.0 0.1 10.0
E11 0 0 0 , OBl ~V0. 0.1 10.0
F11 0 0 0 sl o~ q{%\ 0.1 10.0
G11 0 0 of ) ~ S0d 0.1 10.0
H11 0 0 NS B N A0 0,1 10.0
Al2 0 0 — 0 (\'5 \@‘ 0.0 0.1 10.0
B12 0 ol N 0 @) B5p) 00 0.1 10.0
c12 0 oloz, ol _\5) 0.0 0.1 10.0
D12 0 o S0 ()5 0.0 0.1 10.0
E12 of 8 N8 <) 5 0.0 0.1 10.0
Fi2 0] _ 0] N\~ o, 5 0.0 0.1 10.0
G12 D 0O~ AV 5 0.0 0.1 10.0
H12 o A0 <<,9 5 0.0 0.1 10.0
O O O\/
LN (\0
SN
SRS
<
S

7500 Results Sheet Revision 8

209-Bi 7/28108
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Form 403-QC

FORENSIC BIOLOGY pH CALIBRATION RECORD
(Oakton pH meter, serial #135212)

DATE | INITIALS | STANDARD BUFFER | STANDARD BUFFER STANDARD BUFFER
pH 4.01 pH 7.00 pH 10.01
Reading/lot # Reading/lot # Reading/lot #
@'J
A
2N
“)
o
A
({9
FCANIY
(/O ,-OV f
NN
REEIR
/_‘cj\’ .st‘ ‘¢§§>v
R X9 VY
R\ Ne
O O
OJ I\'J\\\ /Q/
RO\l A
RS NN )
V¢
NSAREN 2O~
i\?\ o \"%4
) =
(O~
Q\

A 3-point calibration of the pH meter will be performed at the time
of use (See the Oakton Operating Manual for calibration and pH measurement
instructions). The analyst will record the date of calibration, their
initials, the measured pH value and lot # for each buffer. The

measured reading must fall within $0.50 pH for the calibration to be
confirmed by the meter.

Foerensic Biclogy pl Calibration Revision 8
403-QC

1/28/08
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Form 410-QC

QC ABACARD® HEMATRACE® KIT

HEMATRACE® KIT LOT: DATE RECEIVED: Cn
Nl
SCIENTIST: QC DATE: AN
<
Perform test as usual with one 2mm? cutting an&bone 2mm thread
from known bloodstain., Record results (lncL@he time it took for
positive rxn to be visible)}. If availabl ttach photo

documentation and place in Forensic Blo]@)y 22 binder.

«° K

I 2 A
SAMPLE RXN. ()~ |, TIME(hin. sec.)
2mm° cutting PR RN\
2mm thread X xO AV
Neg 2O\ A
QY o Rui
The 2mm’ cutting sample t h\\s\ e%/positive reaction within 1C
minutes for passing. € d should ideally be positive
within 10 minutes b 1s d . p&imarily as a sensitivity
indicator of the \%f The kit may still be deemed as
passing w1thout q<5 {égébsult for the thread.
(\
QR/QC PAS%Q YES [] Nolj
Commenég?
QC ABACard Blood Revision 8
410-QC 1/28/08

Page 1 of 1 Issuing Ruthority: Quality Manager




Form 412-QC

QC OneStep ABACARD® p30 KIT

ABACARD® p30 KIT LOT: DATE RECEIVED ;.
@7_
SCIENTIST: QC DATE: RS
—

rperform test as usual with a known semen extrd&ﬁ, as well as
~10ng/m¢ {10p¢ of a 1:50C dilution) and ~50né$m2 (10nt of a
1:100 dilution) of Seri Semen Standard. %brd results {(include
time it took for positive rxn to be visi ).~§If available,
attach photo documentation and place<2() or€§é1 Biology QC

bindexr. o
WP o> &
SAMPLE m\ < (min. sec.)
Semen Extract N Q1D
10ng/mé RN\
50ng/mé XO O oY
Neg 19 N2 .Y
*250ng/m? or 1:1Q(\\J x(\) //\V

Q’(}‘ NS

The semen extractgﬁu t Qége €S§6sitive rxn within 10 minutes for
passing. The iifj st a éé)are used to estimate the range of
sensitivity 02\ he ki 6@

For the sqﬁﬁﬁ?standard dilutions, if a positive rxn is not
obtain QY 10 minutes, continue to monitor and record result at
the end ®f 15 minutes. In addition, *run a 250ng/m¢ (50u¢ of
the 1:100 dilution to 150pt¢ of extraction buffer) or a 1:10
dilution of the semen stain extract to ensure the kit is
operating within reasonable limits for forensic identification.
In addition to the neat semen extract, this control sample
(250ng/m¢ or 1:10 extract) must resuit in a positive rxn within
10 minutes,

QA/QC PASSED: YES [] No[ |

Comments:
QC ABACard p30 Revision 8
412-QC 7/28/08

Page 1 of 1 Issuing Authority: Quality Manager




Form 419-QC

QC QUANTIFILER HUMAN KITS

KIT LOT #: DATE RECEIVED:

EXPIRATION DATE:

SCIENTIST: QA/QC DATE:

KIT COMPONENT LOT NUMBER

PRIMER MIX @6
REACTION MIX 4\0

DNA STANDARD %6\

To check the new kit lot, perform quantificéﬁ?on as usual. For
samples, run standards from the new kit C’d and
equivalent dilutions of the NIST SRM 23 qg Standard as
well as 0.5ng and 10ng of 9947A DNA. ng the SRM as
standard and the new kit as unknown verage of the
results for the new kit standardsy, \ a Gﬂat e new volume of
TE to be added in the preparat of an 1, per the
equation C;V,=CyV, {(where C= gz; 1, and V=total

volume). Record the slope e standard curve.

As a check of the calcu %o \\@ ulting TE volume, use the
new kit, with corresp@@ﬁn ‘gQ '&lut;on to perform a 9947A DNA
gquantification, acc n.‘Qb s{/ dard procedure. Use 0.5ng and
10ng and compare ﬂé re t those obtained from above. A
pass will be achi e Egé)slopes for both standard curves are
comparable. *% C)

SRM 2372 c@@sonent used:
Standang ve slope:
T

Volume to be used for Standard 1:

QA/QC PASSED: YES [ | No[]

Comments:

Attach the 7500 Load Sheets, Standard Curves, and Results
Sheets. Record the calculations in the documentation. Mark the
new kit with TE volume for Standard 1 preparation.

QC Quant Human Kits Revision 8

415~QC 7/28/08
Page 1 of 1 Issuing Authority: Quality Manager




Form 420-QC

QC STR KITS

STR KIT: DATE RECEIVED:
KIT MANUFACTURER: KIT LOT #:
LAB LOT#: SCIENTIST: QA/QC DATE:
KIT COMPONENT | LOT NUMBER ‘<§£b
PRIMER MIX \A\
REACTION MIX Cafb
CONTROL DNA égb
TAQ GOLD* \QQ *
ALLELIC LADDER (<O OQ A
o< O

Perform extraction of one Blind Cegnrolq§ d lify as usual
with reagent blank and control () e ’Qﬁp ID data will be
analyzed as usual and the qual s reflected in the
comments section as appropr %ébn. sary. A pass will be
achieved by obtaining th ts for each of the
samples run and data of llty (e.g. sufficient
RFUs) . \(\ \

Q’b S
* Taqg Gold is pur \s ed \fély, but typically at the same
time as a new STE) q Gold is received separate from an
STR kit, the will be noted on this form
(correspondl to the a opriate STR kit lot#) under comments.

Run Datf?($> Run Folder:
QA/QC PASSED: YES [ | Wo[ |

Comments:

Attach the appropriate extractlon/ampllflcatlon/BC forms used
and the GeneMapper ID Electropherograms; place in Forensic
Bioclogy QC Binder.

QC STR Kits Revision 8

420-QC ) . . 7/28/08
Page 1 of 1 Issuing Authority: Quality Manager




Form 426-QC

ANNUAL NIST QC RUN

SCIENTIST: QC DATE:

At a minimum of once a year, an 'in-date', certifie HNTST-SRM
standard will be analyzed with our standard procedﬁres. Control
or known blood samples may be analyzed simultanep sly to
'certify’ them for use as NIST QC samples. Théde samples will
be listed in the comments section of this %%Sh with lot # and
that they were certified. After completi f the QC, the newly
‘certified’ samples, or their container&Sbll <§e marked as “NIST
Certified” with the corresponding dat%.o C)O &

The GeneMapper® ID Data will be a ?ze@\as al and gquality of
results will be reflected in t mm@ts @'passed‘ areas as
appropriate and necessary. Passing s@su are obtained by

achieving the expected resub@) fonh Yven NIST sample(s) and
any assoclated controls. %@‘Ger@bﬁa ID Electropherograms and

an Allele Table will be ntQ§b[Qg§ he NIST sample{s)] and
stored in the Forensi@o%@ nder.
>
Run Folder: ¢ \6 (-9(\ O\/
QC PASSED: YES\\@O@Q Q)%
S O

Comments:
&

Annual NIST ©C Run Revision 8
426-QC 7/28/08
Page 1 of 1 Issuing Authority: Quality Manager
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Form 200-BI

la. 500pt PCIAA PCIAA

DNA EXTRACTION WORKSHEET
Scientist Casef#
Blood/Saliva/Tissue Date Qﬁﬁms
Lot # \SQ)
la. e-pt SEB SEB ®\
ib. —ut Pro K  Prok Qb
2. 200pt¢ Chelex Che O
3a. 150p¢ FTA FTA 2)
3. 150p¢ TE TE S Ly
> K
NG TN

.Q® X d,$
Hair DateH @/
la. ——p! SEB SEB be) Q} )
1b. ——t DIT DTT - O
le., —puil Pro K ProK \(;)\\' %}\ QO

0 O
>
Bone/Teeth e} O" Date——
la. 500p¢ SEB &EBYQ()—@Q’
ib. 1b5pu¢ Pro K Q}o ) <2>
& O
R
\0

EZ1l Extraction Date
la. EZ1 Kit nal
1b. EZ1 Protocol
Centricon Concentration Date

1b. TE TH

DNA Extraction Worksheet
200-B1
Page 1 of 1




Form 202-BI

DIFFERENTIAL DNA EXTRACTION WORKSHEET

Scientist Casei
Differential Extraction (EC) Date ng
Lot # \SS&tems
la. 150u¢ PBS PBS qac’
1b. —nl! SEB SEB O
le. —n! Pro K ProK q}
{?§>4<<\
QO R,

Differential Extraction (SP)

la. —yt¢ PBS PBS
b, ——.u¢ dHO é s z )
Q" 0

le. —pt SEB SEB
ld. —pt¢ DIT DTT
le. —pt Pro K 9§\
N\
s\ O\ O\’
EZ1l Extraction {5, <2> Date
<
1a. EZ1 Kit <Q EZ1
1b. EZ1 Pr@?%col
Centricon Concentration Date
ia. 500p¢ PCIAA PCIAA
1b. TE TE

Differential DNA Extraction Worksheet
202-BI
Page 1 of 1




Form 210-BI

STR AMPLIFICATION SET-UP

Date: ; Scientist: STR Kit Type:
STR Kit Lot: Taq Lot — . Thermal Cycler‘q______
Master Mix K 0®
Reagent —pf/sample X #Samples = (&_in_ﬂa.s.t.er
&°
Rxn Buffer 1 é
>

Primers Ui __.__,e,__
\6

H»0 uf *
< 05

&
Tag Gold we (04} *—f/é

Master Mix/Sample ui
DNA Template .___&gl_ N
; > O
' Total Rxn Volume __dz\_%g ’ 0
O “

PCR TE Lot# Lo

——
Al A2 A3 Ad 5\\ AK\&) é\.) A7 ag A9 ALD ALk Al2
o |
B1 B2 B3 @ \B BS ( ) B6 B7 B8 B9 B10 Bl1 B12
Yy S
c1 oz Q,{vé) e cs c6 c? cs co cio cii c12
2
p1 D2 D3 pd D5 Dé 07 D8 Do D10 Dil D12
EL B2 E3 E4 ES E6 7 E8 E9 E1Q £11 812
F1 F2 ¥3 ¥4 F5 Fé F? ¥8 ¥y F10 Fil Fl2
61 G2 G3 64 G5 G6 G7 G8 69 610 Gil @iz
H1 H2 H3 H4 HS Hé H7 HB H9 H10 Hil H12
Front

STR Amplification Worksheet
210-BI
Page 1 of 1



Biind Control Number:

Form 212-BI

STR BLIND CONTROL GENCTYPE CHECK

Date: . ng
R\¥
2
o)
LOCUS ALLELES Locus™ ALLELES

Q
D351358 v THO1 (‘}Q Q* v
D21511 Vv p1851 s‘()0 & J
Penta E \/ n%&‘; Q\\@O‘ \/

X =0
| 0338317 J \’},@ Q@B@Q J
D16S539 J S NS @E@o J

- \{\) 1

Penta D \\é& 0(\ a\ngmelogem,n \/
vWA Ke) \\Q\ 0\% D8S1179 J
TPOX Q.}Q\ \/Ov FGA N

y*
Correct Geno{?éé?ﬁ@

Reviewer's Initials

Comments:

STR PP16 Blind Control Genotype Check

212-BI
Page 1 of 1




Form 214-BI

STR Technical Review Checklist

.ase Number: Reviewer's Initials: Date:

Is the following paperwork included in the case file?

HEEEEERNE

Case Notes

Extraction Worksheet

7500 Worksheets/Standard Curve
DNA Concentration Worksheet

Amplification Worksheet ng
3130 Load Sheet ‘\Q
GeneMapper ID Electropherogram Plots {é
Allelic Table %Q
CODIS Entry Form GO
2
Data Review: Q§>

Ooo0oOO0O0 OO0 LOooo

Ay
i

Correct assignment of size standard pe{é@ C)OQé&

Q¢
Positive Control appears as expecté\&lno\&er 1D.
No allelic peaks or unacceptable <2ar&§gg ‘<>

No unacceptable matrix pro@&' é@g Oexcess:we puli-up or baseline
problems) . O O\ ,&
Correct genotypic assb@xme&{s\\éf\/ der alleles.

O
Sample plots examﬂé§d~£§;“gégber genotype and off-ladder assignments.

Verify Genotygéﬁ result J;>positive control{s), negative control(s},

and sample(%§Q

GeneMappe ID plot results and table results are in agreement.
Statistical Analysis appropriate and correct alleles used.
Conclusion(s) are supported by results/data.

Report addresses all items or probative fraction(s) tested.
Unidentified profile(s) compared to batch and staff profiles.

Profiles eligible for CODIS entry correctly identified and correct
genotypes and specimen categories assigned.

" Comments:

STR Case Technical Rewview Checklist
214-BI
Page 1 of 1

ound in Negative Controls.




Form 218-BI

CODIS Entry Form

Case Number: Scientist: Date:
Profile(s) eligible for entry into CODIS? [] Yes ] no
(If yes, fill out the remainder of the form)
Sample ID Specimen Category Source ID'd (yves/no)
1)
2) %]
3) &
4) R\
5) )
6) Qb
7) '\0
8)

<>
9} {?5 <\
1) << C)Qé&
& &

] Forensic profile{s) associated

Forensic profile{s) believed té&be &gbrif?bable to the putative
perpetrator

Forensic profile{s) does atéy Va ggm and/or Elimination Samples
Forensic Mixture({s) meetsa? “52; equirements

Indexes and A3$301§£$S~ﬁ5§égorles Acceptable for Entry

Co

Index\ O 7 Specimen Category
Forehsic Y &) Forensic Unknown, Forensic Mixture
Unldentlflea§hﬂman (RemaAns) Unidentified Human Remains,
Unidentified Person
Relati Qé)of Missing Person Biological
<§ Mother/Father/Child/Sibling,
Maternal Relative, Paternal
Relative
Missing Person Deduced Victim Known, Missing
Paerson
Comments:
%
“éviewer’s Initials: Date:

CODIS Entry Form
218-BI
Page 1 of 1




Form 306-BI

STR CODIS Review Checklist

CODIS Run: Reviewer's Initials: Date:

Is the following paperwork included in the CODIS Data file?

9
[l Extraction Worksheet .(§b
[l Amplification Worksheet \
[l 3130 Load Sheet é
[] GeneMapper ID Electropherogram Plots Qb
[] Allelic Table égb
<>

Data Review: %)

&

O
Correct assignment of size standard p@gss\'o&&
QS
Positive Control appears as exp3§ﬁ§}j_ ern per 1D,
x<Q
No allelic peaks or unacceptabgb arﬁifa g;)found in Negative Controls.
X\

No unacceptable matrix pro@em% .%,Qexcessive pull-up or baseline
problems). O <S)

XM

>
Correct genotypic a &gnm QS\<€>\1/adder alleles.
Q

Sample plots ex§$§g%d‘£>rcfgpper genotype and off-ladder assignments.
N

Verify Genot result of positive control (s}, negative control(s),
and sample(g.

GeneMapper ID plot results and table results are in agreement.

OO0 OO0 OO0 0

Data certified for upload to CODIS.

Comments:

STR CODIS Tech Review Checklist
306-BI
Page 1 of 1




Form 310-BI

CODIS SAMPLE REMOVAL CHECKLIST

Requesting Party:

Cffender Name or Number:

] Written request for expungement present with certifded court
order meeting reguirements of I.C. §19-5513. N

or Qb»
Written request for administrative removal 22?9 collection
agency present with description of error ma

Offender’s sample received in the laborqﬁ?ry
Offender has no other qualifying OQ%&as€f$§Q

Thumbprint on sample verified ng gquests) .,
N

All electronic data/lnformatg%n <%<iﬁbto the individual
deleted from DNA Tracker. \@ \(\ O

Date: Initi

O 0O O O

L

DNA profile deleted f m CQ§§SAé&ﬁ NDIS upload performed to
delete from the na e%

Date: Inl (:>

] The DNA sampl Eng§gX Cﬁéed/removed destroyed in the presence
of a second lentist
Date: r§k Int™ialsteen . Witness Initials:

] All a {gxstrative paperwork documenting the removal event
retainéd in the CODIS file.

] Original collection report (or copy of sample folder) marked
expunged to be returned to requesting party with letter and copy
of checklist.

These actions comply with the ISP Biology Analytical Methods Manual (procedure BI-
310) covering CODIS Sample Removal and satisfy all federal reguirements.

CODIS Sample Removal Checklist
310-BI
Page 1 of 1




Form 408A-QC

FORENSIC BIOLOGY QUARTERLY QC

VERIFICATION TESTS FOR GENEAMP PCR SYSTEM 9700

DATE:
TESTED BY:
THERMAL CYCLER ID:

PROBE SERIAL # 6000029

THERMOMETER SERIAL # 00D400195 @6

8

See Thermal Cycler Temperature Verification System User's Manual for test procedures, é\

Temperature Non-Uniformity Calibrati oggérif ication

SETPOINT VALUE | 94°C | 37°'C SETPOIN VALUE
A1 (N855C | 45°C PASS
<\

FAIL
A12 Q‘S@f | 3&2 ]
o4 Q <

Wa) \ @
co Ny QQ @
F4 Y R @ C)
F9 e | @)
A ".O\(b 2O
H1 & ’\\\ ‘\ [
? NN K2
TNU AT 84°C:_¢. N Pasg)Fal )Y
TNU AT 37°G; —0% gss,\ﬁ
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Quality Assurance Standards for
Convicted Offender DNA Databasing Laboratories

PREFACE

Throughout its deliberation concerning these quality standards, the DNA Advisory Board
recognized the need for a mechanism to ensure compliance with the standards. An underlying premise
for these discussions was that accreditation would be required to demonstrate compliance with the
standards and therefore assure quality control and a quality program. Accordingly, the Board
recommends that forensic laboratories performing DNA analysis seek such accreditation with all
deliberate speed. Additionally, the Board strongly encourages the accrediting bodgs to begin
positioning themselves to accommodate the increasing demand for accred |tat160

INTRODUCTION

@

Forensic DNA identification analysis currently involves forensi ?sework and convicted
offender analyses. These complementary functions demand adh ce to the highest analytical
standards possible to protect both public safety and individual eparate standards have been
drafted for laboratories performing these functions. This se io gﬁ acknowledgment of the
differences in the nature or type of sample, the typical s c; & d potential for re-analysis,

and specialization that may exist in a laboratory. Stan ffender laboratories, in
some instances, are less stringent than for those p 1ng@ ework analyses, but in no

case should the two documents be interpreted as hcthﬁ\

This document consists of definition d st C}e standards are quality assurance
measures that place specific requiremen he Equivalent measures not outlined in this
document may also meet the standard er ent through an accreditation process.

MECHANISM CHANGES TO STANDARDS

Once the Director of{Q}?ede ur \6f Investigation (FBI) has issued standards for quality
assurance for convicted of BS@ the DNA Advisory Board may recommend revisions to
such standards to the £ Dlrect %ssaw In the event that the duration of the DNA Advisory
Board is extended b March 10, 0, by the FBI Director, the Board may continue to recommend
revisions to such s ards to the FBI Director. In the event that the DNA Advisory Board is not
extended by the&\ irector after March 10, 2000, the Technical Working Group on DNA Analysis
Methods (T M) may recommend revisions to such standards to the FBl Director, as necessary.

EFFECTIVE DATE

These Quality Assurance Standards for Convicted Offender DNA Databasing
Laboratories take effect April 1, 1999,
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1. SCOPE

The standards describe the quality assurance require Qs thasa government laboratory which
is defined as a facility in which convicted offender tes gutarly performed should
follow to ensure the quality and integrity of the da and Commpeténey of the laboratory. These
standards do not preclude the participation of ;@bo %{;{y, if or in collaboration with

others, in research and development, on pr not yet been validated.

2. DEFINITIONS Q \Q’ 0\5

\@ \°
As used in these standards, the@&/ have the meanings specified:
(@) Administrative rew @an the documentation for consistency with
laboratory pOlICE fo@a rrectness.
(b) Amplificatio ’SL cq&?ol sts of only amplification reagents without the addition of
sample D ntr sed to detect DNA contamination of the amplification
reagen

(€) Ar&cal procedure is an orderly step-by-step procedure designed to ensure
Qfs.erattona! uniformity and to minimize analytical drift.

(d) Audit is an inspection used to evaluate, confirm, or verify activity related to quality.
{e) Batch is a group of samples analyzed at the same time.

(f) Calibration is the set of operations which establish, under specified conditions, the
refationship between values indicated by a measuring instrument or measuring system
or values represented by a material and the corresponding known values of a
measurement.

()] CODIS is the Combined DNA Index System administered by the FBI. It houses DNA
profiles from convicted offenders, forensic specimens, population samples and other
specimen types.
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(i)

()

(k)

()

(n)

(0)

(a)

(r)

(t)

(u)

Commercial test kit is a preassembled kit that allows the user to conduct a specific DNA
identification {est.

Convicted offender is an individual who is required by statute to submit a standard
sample for DNA databasing.

Convicted offender database (CODIS) manager or custodian (or equivalent role,
position, or title as designated by the laboratory director) is the person responsible for
administration and security of the laboratory=s CODIS.

Convicted offender standard sample is biological material collected from an individual for
DNA analysis and inclusion into CODIS. See also database sampile.

Critical equipment or instruments are those requiring cahbrat:o@%or to use and
periodically thereafter. \

Critical reagents are determined by empirical studies or%utine practice to require
testing on established samples before use in order e@!event unnecessary loss of
sample.

Database sample is a known blood or sta an@@ ained from an individual
whose DNA profile will be included in a co ute database and searched against
other DNA profiles.

Exammer/analyst (or equwaient os ,or as demgnated by the laboratory
director} is an individual who c cts or irects the analysis of samples, interprets
data and reaches conciuao

Known samples are blol% Q&‘—m@ se tdentlty or type is established.

Laboratory is a me. s‘f«acihl@» which convicted offender DNA testing is
performed or a&&ern who contracts with a second entity for such testing.

Laborato%s%po@ers {or equivalent role, position, or title as desighated by the
laborat irector) ar idual(s) who perform laboratory duties and do not analyze
sam

Qﬂgf is the National Institute of Standards and Technology.

Polymerase Chain Reaction (PCR) is an enzymatic process by which a specific region
of DNA is replicated during repetitive cycles which consist of (1) denaturation of the
template; (2) annealing of primers to compiementary sequences at an empirically
determined temperature; and (3) extension of the bound primers by a DNA polymerase.

Proficiency test sample is biological material whose DNA type has been previously
characterized and which is used to monitor the quality performance of a laboratory or an
individual.

Proficiency testing is a quality assurance measure used to monitor performance and
identify areas in which improvement may be needed. Proficiency tests may be classified
as:
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(w)
(x)

)

(aa)

(bb)

(dd)

(ee)

(i)

)

(1 Internal proficiency test is one prepared and administered by the laboratory.

(2) External proficiency test, which may be open or blind, is one which is obtained
from a second agency.

A Qualifying test measures proficiency in both technical skills and knowledge.

Quality assurance includes the systematic actions necessary to demonstrate that a
product or service meets specified requirements for quality.

A quality manual is a document stating the quality policy, quality system and quality
practices of an organization. 5

Quality system is the organizational structure, responsibiliiées°@4@cedures, processes
and resources for implementing auality management.

Reagent blank control consists of all reagents used in tt%est process without any
sample. This is to be used to detect DNA contami of the analytical reagents.

Reference material {certified or standard) is a which values are certified by a
technically valid procedure and accompanj c@ e to a certificate or other
documentation which is issued by a certi bofy

Restriction Fragment Length Poiym&@gﬂ Ll@nerated by cleavage by a
specific restriction enzyme and 6&?{ ré$ restriction site polymorphism

and/or the number of different @p ats ithin the fragments.

Review is an evaluatlon& r@aho@) check for consistency, accuracy, and

completeness.

Second agency ent| zat!on external to and independent of the laboratory
and which p ion analysis,

restrict authorizec sonnel.
%)
S@ntractor is an individual or entity having a transactional relationship with a
oratory.

Secure arga(% I‘o)ed @ {for example, cabinet, vault or room) with access

Technical manager or leader {or equivalent position or title as designated by the
laboratory director) is the individual who is accountable for the technical operations of
the laboratory.

Technical review is an evaluation of reports, notes, data, and other documents to ensure
an appropriate and sufficient basis for the scientific conclusions. This review is
conducted by a second qualified individual.

Technician (or equivalent role, position, or title as designated by the laboratory director)
is an individual who performs analytical techniques on samples under the supervision of
a qualified examiner/analyst and/or performs DNA analysis on samples for inclusion in a
database.
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(kk)  Traceability is the property of a result of a measurement whereby it can be related to
appropriate standards, generatly international or national standards, through an
unbroken chain of comparisons.

) Validation is a process by which a procedure is evaluated to determine its efficacy and
reliability for DNA analysis and includes:

(10 Developmental validation is the acquisition of test data and determination of
conditions and limitations of a new or novel DNA methodology for use on
samples.

2) Internal validation is an accumulation of test data within thedaboratory to
demonstrate that established methods and procedures p m as expected in

the laboratory. 4\

3. QUALITY ASSURANCE PROGRAM %6

STANDARD 3.1 The laboratory shall establish and maintam%‘&ﬁcumented quality system that is
appropriate to the testing activities.

(b) Organiz
Pers

3.1.1 The quality manualgfﬂ a minimum:
(a) Goals andg ctlv %
nd tralmng

(c

(d)

%%’ Q}%z-

o

cedures
and maintenance
y testing
6(0 (j (\ tsve action
umentation
eview
Safety
@ Audits

4, ORGAN&ZB ION AND MANAGEMENT
STANDARD 4.1 The laboratory shall:

(a) have a managerial staff with the authority and resources needed to discharge
their duties and meet the requirements of the standards in this document.

(b} have a technical manager or leader who is accountable for the technical
operations.

{c) have a CODIS manager or custodian who is accountable for CODIS operations.

(d) specify and document the responsibility, authority, and interrelation of all
personnel who manage, perform or verify work affecting the validity of the DNA
analysis.
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5. PERSONNEL

STANDARD 5.1 Laboratory persennel shall have the education, training and experience
commensurate with the examination and testimony provided. The laboratory
shall:

5.1.1 have a written job description for personnel to include
responsibilities, duties and skills.

5.1.2 have a documented training program for qualifying all technical
laboratory personnel.

5.1.3 have a documented program to ensure tec@%al qualifications are
maintained through continuing educati&@

5.1.3.1 Continuing education - th nical manager or leader,
CODIS managet.or-custodian, and
examinerlana%{%) must stay abreast of
developmet(s. ithin the field of DNA typing by
reading nt ntific literature and by attending

seminatd), co , professional meetings or
do g&ente@amiéﬁessionslclasses in relevant
.se%llact s

N

st once a year.
5.1.4 maintain Q d (@jﬂ? ’% nt qualifications, training, skills and

8 e
experiepgeof t Stechific personnel.
ogse e
STANDARD 5.2  The technical m@%r odee@a | have the following:

5.2.40 e ents: The technical manager or leader of a
6(0 Il have, at a minimum, a Master=s degree in
A\ emistry-, or forensic science-related area and

ully completed a minimum of 12 semester or equivalent
ours of a combination of undergraduate and graduate

Q rse work covering the subject areas of biochemistry, genetics
Q® and molecular biology (molecular genetics, recombinant DNA
\O technology), or other subjects which provide a basic

understanding of the foundation of forensic DNA analysis, as well
as statistics and/or population genetics as it applies to forensic
DNA analysis.

5.2.1.1 The degree requirements of section 5.2.1 may be waived
by the American Society of Crime Laboratory
Directors (ASCLD) or other organizations
designated by the Director of the FBI in accordance
with criteria approved by the Director of the FBI.
This waiver shall be available for a period of two
years from the effective date of the standards. The
waiver shall be permanent and portable.
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522 Experience requirements: A technical manager or leader of a

laboratory shall have a minimum of three years of relevant
problem solving or related analytical laboratory experience.

5.2.3 Duiy requirements:

5.2.3.1 General: manages the technical operations of the

laboratory.

5.2.3.2 Specific duties:

(a)

(b)

Is responsible for evaluating all methods used by
the laboratory and for propo8ing new or modified
analytical procedures to sed by examiners,

N\
Is responsible for %@Hical problem solving of
anatytical meth nd for the oversight of training,
quality assur " safety and proficiency testing in

the Iabora%@»

A\
52.33The technicg@n @g Ij%:ier shall be accessible to the
labgrato ﬁﬂ i

n-site, telephone or

ro
@ron@ n ion as needed.

STANDARD 5.3  CODIS manager or cust@% s{'@ﬂ?ave\t) following:
S

STANDARD 5.4

5.3.1

(@)

(b)

(c)

Y
@ 5.3.3 £ I

ie

gé uirements; A CODIS manager or custodian shall
ing knowledge of computers, computer networks, and

er database management, with an understanding of DNA

interpretation.
reguirements:

Is the system administrator of the laboratory=s CODIS
network and is responsible for the security of DNA profile
data stored in CODIS.

Is responsible for oversight of CODIS computer training
and quality assurance of data.

Has the authority to terminate the laboratory=s
participation in CODIS in the event of a problem unti the
reliability of the computer data can be assured. The state
CODIS manager or custodian has this authority over all
CODIS sites under his/her jurisdiction.

Examiner/analyst shall have the foliowing:
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5.4.1 Degree requirements: An examiner/analyst shall have, at a
minimum, a Bachelors degree or its equivalent degree in biology-,
chemistry-, or forensic science-related area and must have
successfully completed college course work (graduate or
undergraduate level) covering the subject areas of biochemistry,
genetics and molecular biology (molecular genstics, recombinant
DNA technology) or other subjects which provide a basic
understanding of the foundation of forensic DNA analysis, as well
as course work and/or training in statistics and population genetics
as it applies to forensic DNA analysis.

542 Experience requirements: An examiner/ana t shall have a
minimum of six (6) months of DNA Iaborgé experience,

including the successful analysis of a T of samples typically
encountered in convicted offender sis prior to independent
work using DNA technology. %

5.4.3 Anexaminer/analyst shall h \ Céuccessfully completed a
qualifying test before begifig i&dependent work responsibilities.

g
STANDARD 55 Technician shall have: {<QK C)OQ &

5.5.1 onuthe-;obtre'w\' spe@iet @obfuncﬁon(s).
TR
55.2 successf@ co d@ ii

DNA K@g rﬁaﬁi @s
STANDARD 5.6  Laboratory sup@fgr\ I i@have:

fying test before participating in

5.6\\(%3%:\'@8 eﬁé&tion and experience commensurate with their

;\\6@ Cr)@né% s as outlined in their job description.
6.  FACILITIES o \5(\ @6

STANDARD 6.1 Qéhe laborator@ali have a facility that is designed to provide adequate security
OQ and minimize contamination. The laboratory shall ensure that:

QK 6.1.1 Access to the laboratory is controlled and limited.

6.1.2 Prior to PCR amplification, evidence examinations, liquid sample
examinations, DNA extractions, and PCR setup are conducted at
separate times or in separate spaces.

6.1.3 Amplified DNA preduct is generated, processed and maintained in
a room(s) separate from the evidence examination, liquid blood
examinations, DNA extractions and PCR setup areas.

6.14 A robotic work station may be used to carry out DNA extraction
and amplification in a single room, provided it can be
demonstrated that contamination is minimized and equivalent to
that when performed manually in separate rooms.
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6.1.5 The laboratory follows written procedures for monitoring, cleaning
and decontaminating facilities and equipment.

O& o
‘\\0"’<< 2O
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7. SAMPLE CONTROL

STANDARD 7.1  The laboratory shall have and follow a documented sample inventory control
system. This system shali ensure that:

7.1.1 Offender samples are marked for identification.

7.1.2 Documentation of sample identity, colliection, receipt, storage, and
disposition is maintained.

7.1.3 The laboratory follows documented procedures that minimize
sample loss, contamination, and/or deleterio%s change.

<
7.1.4 The laboratory has secure areas for sa storage including
environmental control consistent with form or nature of the

sampie. %

8.  VALIDATION 6\0
Q
STANDARD 8.1  The laboratory shall use validated metl\@s a@rocedures for DNA analyses.

8.1.1 Developmental vaéd%tton ﬁat |S®ucted shall be appropriately

documented. .

8.1.2 Novel dat 99 logies shall undergo developmental
vai:da to e th a curacy precision and reproducibility of

the du&

@atlon shall be available which defines and
acterizes the locus.

(@ @Kdatlon shall be performed and documented by the

{\' @ 3.1 The procedure shall be tested using known samples. The
Q laboratory shall monitor and document the
KO reproducibility and precision of the procedure using
Q human DNA control(s).
8.1.3.2 Before the introduction of a procedure into database
sample analysis, the analyst or examination team
shall successfully complete a qualifying test.

8.1.3.3 Material modifications made to analytical procedures shall
be documented and subject to validation testing.

9. ANALYTICAL PROCEDURES

STANDARD 9.1 The laboratory shall have and follow written analytical procedures approved by
the laboratory management/technical manager.
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9.1.1 The laboratory shall have a standard operating protocol for each
analytical technigue used.

9.1.2 The procedures shall include reagents, sample preparation,
extraction, equipment and controls which are standard for DNA
analysis and data interpretation.

STANDARD 9.2 The laboratory shall use reagents that are suitable for the methods employed.

9.2.1 The laboratory shall have written procedures for
documenting commercial supplies and for the formulation
of reagents. S

<
9.2.2 Reagents shall be labeled with the identifyof the reagent, the date
of preparation and expiration, and tlfg\ ntity of the individual

preparing the reagent. %

9.2.3 The laboratory shall identify iitidal reagents, if any, and evaluate
them priof to use. @(\

STANDARD 9.3  The laboratory shall monitor the aq?@\ca @){% using appropriate controls
and standards.

e A <o
9.3.1 The followin@bntrojsgal ed in RFLP analysis:
8.3.1.1 @'\gn {;é;\%ed Qy)\?e analytical procedure, standards for
N\ tim@a

%\(b 6 l@t‘ gt:e“ag'tount é)f DNA recovered by

Q) &% ion shall be used.
N

‘09-3-1‘3 SQ% :ée a human DNA control.

o O
s\\é @)@ 1 .@ffecuiar weight size markers to bracket samples on an
@) 0(\ % analytical gel. No more than five lanes shall exist
* Q) between marker lanes.
& O

Q® 9.3.1.4 A procedure shall be available to monitor the
KO completeness of restriction enzyme digestion.
Interpretation of the autorad/lumigraph is the
ultimate method of assessment but a test gel or
other method may be used as necessary.

%

9.3.2 The following controls shall be used for PCR database analysis:
9.3.2.1 When required by the analytical procedure, standards
which estimate the amount of human nuclear DNA
recovered by extraction shall be used.
9.3.2.2 Positive and negative ampilification controls.

$.3.2.3 Contamination controls.
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9.3.2.3.1 Samples extracted prior to the effective date
of these standards without reagent blanks
are acceptable as long as other samples
analyzed in the batch do not demonstrate
contamination.

9.3.2.4 Allelic ladders for variable number tandem repeat
sequence PCR-based systems.

STANDARD 0.4  The laboratory shall check its DNA procedures annually or whenever substantial
changes are made to the protocol(s) against an appropriate and available NIST
standard reference material or standard traceable to a NIS%standard.

STANDARD 9.5  The laboratory shall have and follow written general g&'@?nes for the
interpretation of data. @\

9.5.1 The laboratory shall verify that all eontrol results are within
established tolerance limits. %\
10. EQUIPMENT CALIBRATION AND MAINTENANCE @{\ *
STANDARD 10.1 The laboratory shall use equipme@%&(@tl&methods employed.

STANDARD 10.2 The laboratory shall identify cri@,@\ @me@ shall have a documented
d

program for calibration of ir@bme 0 ment.
10.2.1 Wher @galﬁiiﬁgd) ‘\- opriate, standards traceable to national
ori %ﬂatio a @n shall be used for calibration.
A .1.&)\\6 Gihefe traceability to national standards of
(50 \&' &neasurement is not applicable, the laboratory shall
s\\b O(\

\g/ provide satisfactory evidence of correlation of
O O results.

QIR .
,6 10, é@requency of the calibration shall be documented for each
Q trument requiring calibration. Such documentation shall be
Q® retained in accordance with federal or state law.
O

STANDARDQ%.B The laboratory shall have and follow a documented program to ensure that
instruments and equipment are properly maintained.

10.3.1 New critical instruments and equipment, or critical instruments and
equipment that have undergone repair or maintenance, shall be
calibrated before use.

10.3.2 Written records or logs shall be maintained for maintenance
service performed on instruments and equipment. Such
documentation shall be retained in accordance with federal or
state law.
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11.  REPORTS

STANDARD 11.1  The laboratory shall have and follow written procedures for generating and
maintaining documentation for database sampies.

11.1.1 The laboratory shall have written procedures for the release of
database sample information.

12.  REVIEW

STANDARD 121 The laboratory shall have and follow written procedures for reviewing database
sample information, results, and matches. S

12.1.1 The laboratory shall have a mechanis ’ig.g%ace to address
unresolved discrepant conclusions befveen analysts and

reviewer(s). %

STANDARD 12.2 The laboratory shall have and follow a prog anrthat documents the annual
monitoring of the testimony of laboratory onnel.

13.  PROFICIENCY TESTING <<OK C)OQ A
STANDARD 13.1 Examiners and other personn sig d technical manager or leader
who are actively engaged i i undergo, at regular intervals of
not to exceed 180 days, % ici esting in accordance with these
!

nal
standards. Such extg{g g{géﬂ%)@mg shall be an open proficiency testing

program.

X\ Q
13.1 \Eéh Ia@;@;ﬂ maintain the following records for proficiency
stsx

&0 ( (a\\'T S¥est set identifier.
g\\ tity of the examiner.
@) 0 c) ate of analysis and completion.
,6 Copies of all data and notes supporting the conclusions.
Q The proficiency test results.
Q® (f) Any discrepancies noted.
\O (g)  Corrective actions taken.
Q Such documentation shall be retained in accordance with
applicable federal or state law.

13.1.2 The laboratory shall establish at a minimum the following criteria
for evaluation of proficiency tests:

(a) All reported inclusions are correct or incorrect.

(b) All reported exclusions are correct or incorrect.

(c) All reported genotypes and/or phenotypes are correct or
incorrect according to consensus genotypes/phenotypes or
within established empirically determined ranges.

(d) All results reported as inconclusive or uninterpretable are
consistent with written laboratory guidelines. The basis for
inconclusive interpretations in proficiency tests must be
documented.
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e) All discrepancies/errors and subsequent corrective actions
must be documented.

® All final reports are graded as satisfactory or
unsatisfactory. A satisfactory grade is attained when there
are no analytical errors for the DNA profile typing data.
Administrative errors shall be documented and corrective
actions taken to minimize the error in the future.

(@ Al proficiency test participants shall be informed of the
final test results.

14. CORRECTIVE ACTION

STANDARD 14.1 The laboratory shali establish and follow procedures for c@%ctive action
whenever proficiency testing discrepancies and/or anih@tzal errors are detected.

X\
14.1.1 The laboratory shall maintain do%@ntatlon for the corrective
H¥e

action. Such documentation s retained in accordance with
federal or state law.
Q(\

15.  AUDITS

STANDARD 15.1  The laboratory shall conduct audé%nnu@ m@ dance with the standards
outlined herein.

15.1.1 Audit pro at a minimum:
(a) |t %ura gjprogram
g,

6 management
| itj

e@ S
5\\ @u ytical procedures
0 libration and maintenance

Prof:czency testing
@ &\) Corrective action
Q® (k) Documentation
KO 0) Review
Q (m)  Safety

(n) Previous audits

15.1.2 The laboratory shall retain all documentation pertaining to audits
in accordance with relevant legal and agency requirements.

STANDARD 15.2 Once every two years, a second agency shall participate in the annual audit.
16.  SAFETY

STANDARD 16.1 The laboratory shall have and follow a documented environmental heaith and
safety program.
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17. SUBCONTRACTOR OF ANALYTICAL TESTING FOR WHICH VALIDATED PROCEDURES

EXIST

STANDARD 17.1

A laboratory operating under the scope of these standards will require
certification of compliance with these standards when a subcontractor performs
convicted offender DNA analyses for the iaboratory.

17.1.1 The laboratory wilt establish and use appropriate review
procedures to verify the integrity of the data received from the
subcontractor including but not limited to:

(a)
(b)
(c)
(d)

Random reanalysis of samples.
Visual inspection and evaluation of results/data.

Inclusion of QC samples. ®%
On-site visits. - O
\\
%Q
oé\o
@ N
> R
LKL
.()@ \C) é
N

Page 15 of 14
Convicted Offender DNA
Databasing Laboratories




Quality Assurance Standards
for Forensic DNA Testing Laboratories

PREFACE

Throughout its deliberation concerning these quality standards, the DNA Advisory Board
recognized the need for a mechanism to ensure compliance with the standards. An underlying premise
for these discussions was that accreditation would be required to demonstrate compliance with the
standards and therefore assure quality control and a quality program. Accordingly, the Board
recommends that forensic laboratories performing DNA analysis seek such accreditation with all
deliberate speed. Additionally, the Board strongly encourages the accrediting badies to begin
positioning themselves to accommodate the increasing demand for accreditat'eé

N\
Q
PROPOSED MECHANISM TO RECOMMEND CHANG@?O STANDARDS

Once the Director of the FBI has issued standards for g '\assurance for forensic DNA
testing, the DNA Advisory Board may recommend revisions t ch standards to the FBI Director, as
necessary. Inthe event that the duration of the DNA Advi Boardis'extended beyond March 10,
2000 by the FBI Director, the Board may continue to recgéme 1s'<§s§ to such standards to the FBI
Director. In the event that the DNA Advisory Board is@ot exiQn e e FBI Director after March 10,
2000, the Technical Working Group on DNA Analys et&@s [@%@AM] may recommend revisions
to such standards to the FBI Director, as necegﬁ \

x<Q \>
D

&act October 1, 1998.

E
X\
These stan&?ds s@’

t

SN2

INTRODUCTION \Q} OO \WV)
LA

This document consists Qeﬂ ifions @%andards. The standards are quality assurance measures
that place specific rec(ﬁir ments on @ boratory. Equivalent measures not outlined in this document
may also meet th hdard if determined sufficient through an accreditation process.

REFEREN@.O

American Society of Crime Laboratory Directors-Laboratory Accreditation Board (ASCLD-LAB),
ASCLD-LAB Accreditation Manual, January 1994, and January, 1997.

International Standards Organization (1SO)/International Electrotechnical Commission (IEC), ISO/IEC
Guide 25-1990, (1990) American National Standards Institute, New York, NY.

Technical Working Group on DNA Analysis Methods, AGuidelines for a Quality Assurance Program for
DNA Analysis,@ Crime Laboratory Digest, Aprit 1995, Volume 22, Number 2, pp. 21-43.

42 Code of Federal Regulations, Chapter iV (10-1-95 Edition), Health Care Financing Administration,
Health and Human Services.
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SCOPE

The standards describe the quality assurance requirements that a laboratory, which is defined
as a facility in which forensic DNA testing is performed, should follow to ensure the quality and
integrity of the data and competency of the laboratory. These standards do not preclude the
participation of a laboratory, by itself or in collaboration with others, in research and
development, on procedures that have not yet been validated.

DEFINITIONS

As used in these standards, the following terms shall have the meanings %ecified:
<
(a) Administrative review is an evaluation of the report and supp%&dg documentation for
consistency with laboratory policies and for editorial corre%ﬁe S.

(b) Amplification blank control consists of only amplification Teagents without the addition of
sample DNA. This control is used to detect DNA amination of the ampilification
reagents.

\

@
o
{c) Analytical procedure is an orderly step by@@ p@reQesigned to ensure operational
uniformity and to minimize analytical drif, X, %
* 0 %
{d) Audit is an inspection used to eval \b\e c |%, ify activity related to quality.
N

<
(e) Calibration is the set of operafidns m@ e sh, under specified conditions, the
relationship between valug' jitdic b asuring instrument or measuring system,
or values represented m . Qn/ e corresponding known values of a

measurement. ‘QO \&'O &

4] Critical reage%& de@ [ empirical studies or routine practice to require
testing on eé? ished\sa ébefore use on evidentiary samples in order to prevent
unnecessafylos ar%%

$

(o) Com@rcial test kit istre-assembled kit that allows the user to conduct a specific
f

g@sic DNA test.

N
(h) Q Examiner/analyst is an individual who conducts and/or directs the analysis of forensic
casework samples, interprets data and reaches conclusions.

(h Forensic DNA testing is the identification and evaluation of biological evidence in
criminal matters using DNA technologies.

) Known samples are biological material whose identity or type is established.
(k) Laboratory is a facility in which forensic DNA testing is performed.

(") Laboratory support personnel are individual(s) who perform laboratory duties and do not
analyze evidence samples.

(m)  NIST is the National Institute of Standards and Technology.
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(a)

(u)

V)

Polymerase Chain Reaction (PCR) is an enzymatic process by which a specific region of
DNA is replicated during repetitive cycles which consist of (1) denaturation of the
template; (2) annealing of primers to complementary sequences at an empirically
determined temperature; and (3) extension of the bound primers by a DNA polymerase.

Proficiency test sample is biological material whose DNA type has been previously
characterized and which is used to monitor the quality performance of a laboratory or an
individual.

Proficiency testing is a quality assurance measure used to monitor performance and
identify areas in which improvement may be needed. Proficiency tests may be classified

as. @6
() Internal proficiency test is one prepared and administﬂ'é-é by the laboratory.

(2) External proficiency test, which may be open or@%, is one which is obtained
from a second agency. ‘\O

Qualifying test measures proficiency in both tec@@goal skills and knowledge.

_ , e\
Quality assurance includes the systemattﬁ@o& S,er to demonstrate that a
product or service meets specified requ'@ erlt\s' L@y

O
{Lﬁy ¥, quality system and quality

Quality manual is a document sa@f
O

he Q
practices of an organization. \Q)

S O
Quality system is the or a@li%s n&, responsibilities, procedures, processes
and resources for impi% ti ali agement.
O
Reagent blank ¢ co % ,ﬁ‘reagents used in the test process without any
sample. This'\ eo toOe t DNA contamination of the analytical reagents.
Reference foate| %e i @or standard) is a material for which values are certified by a

techni valid pfoc and accompanied by or traceable to a certificate or other
doc ntation whichig’issued by a certifying body.

(w) Q@striction Fragment Length Polymorphism (RFLP) is generated by cleavage by a

)

)

@)

(aa)

specific restriction enzyme and the variation is due to restriction site polymorphism
and/or the number of different repeats contained within the fragments.

Review is an evaluation of documentation to check for consistency, accuracy, and
completeness.

Second agency is an entity or organization external to and independent of the laboratory
and which performs forensic DNA analysis.

Secure area is a locked space (for example, cabinet, vault or room) with access
restricted to authorized personnel.

Subcontractor is an individual or entity having a transactional relationship with a
laboratory.
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(bb)  Technical manager or leader (or equivalent position or title as designated by the
laboratory system) is the individual who is accountable for the technical
operations of the laboratory.

(cc)  Technical review is an evaluation of reports, notes, data, and other documents to ensure
an appropriate and sufficient basis for the scientific conclusions. This review is
conducted by a second qualified individual.

(dd)  Technician is an individual who performs analytical techniques on evidence samples
under the supervision of a qualified examiner/analyst and/or performs DNA analysis on
samples for inclusion in a database. Technicians do not evaluate or reach conclusions
on typing results or prepare final reports. S

. .

(ee) Traceability is the property of a result of a measurement whergby it can be related to
appropriate standards, generally international or national Qgg‘r'ds, through an
unbroken chain of comparisons. %

(ff) Validation is a process by which a procedure is ev@gfed to determine its efficacy and
reliability for forensic casework analysis and in CH

N
n Developmental validation is the a%@ti <) s}ﬂ?ta and determination of
conditions and limitations of a n% r rgo\' Dl\@\ thodology for use on forensic
samples. »\\(’) %) Q/

(2) Internal validation is an Qc?mqk@n & data within the laboratory to
demonstrate that esti'@shetkﬁe h d procedures perform as expected in

the laboratory. \(b @b Q

3 QUALITY ASSURANCE PR@%AI\@\\ &Q,
\ .
STANDARD 3.1 The la @%w @ establi€h and maintain a documented quality system that is
2

approﬁg te &@h activities.
\ﬁ 39 &quatity manual shall address at a minimum:
N\ G iecti
%) oals and objectives
Q (b)  Organization and management
QO (c) Personnel Qualifications and Training
Q {d) Facilities
(e} Evidence control
(f) Validation

(@) Analytical procedures
(h) Calibration and maintenance
{)] Proficiency testing

) Corrective action
(k) Reports

) Review

(m)  Safety

(n) Audits
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4. ORGANIZATION AND MANAGEMENT

STANDARDS 4.1 The laboratory shall:

(a) have a managerial staff with the authority and resources needed to discharge
their duties and meet the requirements of the standards in this document.

(b) have a technical manager or leader who is accountable for the technical
operations.

(c) specify and document the responsibility, authority, and interrelation of all
personnel who manage, perform or verify work affecting the validity of the DNA
analysis.

5. PERSONNEL @6
.\0
STANDARD 5.1 Laboratory personnel shall have the education, trai and experience
commensurate with the examination and testim rovided. The laboratory

shail: .
&
5.1.1 have a written job descri for personnel to include
responsibilities, duties skib
5.1.2 have a documen aipi ro@ for qualifying all technical
laboratory pe@@%l. @D\' Q/
SN
m
h

51.3 have a%g% e pr, to ensure technical qualifications are
d h iuing education.

main
X\ Q
O’i 3@@%}& ¢ducation - the technical manager or leader
Q ahd examiner/analyst(s) must stay abreast of
6(50 (,\\' Q/ developments within the field of DNA typing by
g\\ 00 N reading current scientific literature and by attending

@) 0(\ Q)% seminars, courses, professional meetings or
S O

documented training sessions/classes in relevant

6\ subject areas at least once a year.
\OQ 5.1.4 maintain records on the relevant qualifications, training, skills and
Q experience of the technical personnel.

52  The technical manager or leader shali have the following:

52.1 Degree requirements: The technical manager or leader of a laboratory
shall have at a minimum a Master=s degree in biology-, chemistry- or
forensic science- related area and successfully completed a minimum of
12 semester or equivalent credit hours of a combination of undergraduate
and graduate course work covering the subject areas of biochemistry,
genetics and molecular biology (molecular genetics, recombinant DNA
technology), or other subjects which provide a basic understanding of the
foundation of forensic DNA analysis as well as statistics and/or population
genetics as it applies to forensic DNA analysis.
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52.1.1 The degree requirements of section 5.2.1 may be waived
by the American Society of Crime Laboratory Directors
(ASCLD) or other organization designated by the Director
of the EBI in accordance with criteria approved by the
Director of the FBI. This waiver shall be available for a
period of two years from the effective date of these
standards. The waiver shall be permanent and portable.

529 Experience requirements: A technical manager or leader of a laboratory
must have a minimum of three years of forensic DNA laboratory
experience.

9

5.2.3 Duty requirements: 75

.\0
5.2.3.1 General; manages the technical opaﬂ%ns of the laboratory.

S
O
O

r

(@) s responsg;g? r evaluating all methods used by
the I@ &gor proposing new or modified

5.2.3.2 Specific duties

*

analyftical p to be used by examiners.

Is pesponsi nical problem solving of
@gytic%ﬂne
Ii%éss

(b)
and for the oversight of training,
Quua
Q~ thelbo

_ safety and proficiency testing in
QS
5.2.3.3Th \hni }a or leader shall be accessible to the
R
(%) t provide onsite, telephone or electronic
3}{ n as needed.

_ N &
Exami alg) allhaye:

fo

53
53D a@i a BA/BS degree or its equivalent degree in biology-,
\ﬁ chemi r forensic science- related area and must have successfully
Q\ compl! college course work (graduate or undergraduate level)
Q covering the subject areas of biochemistry, genetics and molecular
\O biology (molecular genetics, recombinant DNA technology} or other

5.4

subjects which provide a basic understanding of the foundation of
forensic DNA analysis, as well as course work and/or training in statistics
and population genetics as it applies to forensic DNA analysis.

5.3.2 aminimum of six (8) months of forensic DNA laboratory experience,
including the successful analysis of a range of samples typically
encountered in forensic case work prior to independent case work
analysis using DNA technology.

5.3.3 successfully completed a gualifying test before beginning independent
casework responsibilities.

Technician shall have:
5.4.1 On the job training specific to their job function(s).
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5.4.2 successfully completed a qualifying test before participating in forensic
DNA typing responsibilities.

5.5 Laboratory support personnel shall have:

551 training, education and experience commensurate with their
responsibilities as outlined in their job description.

B. FACILITIES

STANDARD 6.1  The laboratory shall have a facility that is designed to provi adequate security
and minimize contamination. The laboratory shall ensur t:

\)
6.1.1 Access to the laboratory is controlle&@d limited.

6.1.2 Prior to PCR amplification, e\gi(@w e examinations, DNA
extractions, and PCR setup a} conducted at separate times or in
separate spaces.

. N o) o

6.1.3  Amplified DNA pro??s ne te%eprocessed and maintained in
a room(s) separ t VE@ examination, DNA
extractions a% S&p §@

6.14 The iaonc%f @s itteh procedures for monitoring, cleaning
and de\@\tam\ ngfacilities and equipment.

7. EVIDENGE CONTROL C'g\(b L Q
| A

Q. .«Q ,<</ _
STANDARD 7.1 The labor sh avw follow a documented evidence control system to
ensur nte of ¢al evidence. This system shall ensure that:
O

5\ 7@(\%4)(@% is marked for identification.

7.1.2

o

Q@
O 7.4.3 The laboratory follows documented procedures that minimize loss,
<
Q contamination, and/or deleterious change of evidence.
714 The laboratory has secure areas for evidence storage.

ain of custody for all evidence is maintained.

STANDARD 7.2  Where possible, the laboratory shall retain or return a portion of the evidence
sample or extract,

7.21 The laboratory shall have a procedure requiring that evidence
sample/extract(s) are stored in a manner that minimizes
degradation.

8. VALIDATION

STANDARD 8.1  The laboratory shall use validated methods and procedures for forensic
casework analyses.

Page 7 cf 14
Forensic DNA Testing
Laboratories




8.1.1 Developmental validation that is conducted shall be appropriately
documented.

8.1.2 Novel forensic DNA methodologies shall undergo developmental
validation to ensure the aceuracy, precision and reproducibility of
the procedure. The developmental validation shall include the
following:

8.1.2.1 Documentation exists and is available which defines and
characterizes the locus.

8.1.2.2 Species specificity, sensitivity, stabili%and mixture studies
are conducted. (74
.\0
8.1.2.3 Population distribution data % ocumented and available.

includetfie aliele and genotype distributions
for ocus or loci obtained from relevant
Where appropriate, databases
te.Kted for independence

ati@‘
8.1.3 Internal \:&:@%n s@%sé{med and documented by the

8.1.2.31 The pc;gg(j%%n distribution data would

jaborato

AW .
8.1@ he pyo e&hail be tested using known and non-
(0 rSbative evidence samples. The laboratory shall

@) O\\ nitor and document the reproducibility and
(8(\ xS éprecision of the procedure using human DNA
\6 ()O(\ N control(s).
O$\ 0’(\8&569 The laboratory shall establish and document match criteria
O based on empirical data.

QQ’@
O
QK
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8.1.3.3 Before the introduction of a procedure into forensic
casework, the analyst or examination team shall
successfully complete a qualifying test.

8.1.3.4 Material modifications made to analytical procedures shall
be documented and subject to validation testing.

814 Where methods are not specified, the laboratory shall, wherever
possible, select methods that have been published by reputable
technical organizations or in relevant scientific texts or journals, or
have been appropriately evaluated for a specific or unique
application. S

<
9.  ANALYTICAL PROCEDURES RS)
\

STANDARD 9.1 The laboratory shall have and follow written anai%@él procedures approved by

the laboratory management/technical managz(-.)

0.1.1 The laboratory shall havegsfandard operating protocol for each
analytical technique useQ:
RN

912 The procedure;%ﬁgin ! re@s, sample preparation,
a

extraction, equli nt, G which are standard for DNA
analysis a in{éhsr%' \
<& . .
9.1.3 The labGrator (é’li a procedure for differential extraction of
sta'm\ at @e ti ntain semen.

<
STANDARD 9.2  The laboratory-ghall <L®\re %bsthat are suitable for the methods employed.

X |
9%& T@ab alpfy shall have written procedures for
o7 (@

umenting commercial supplies and for the formulation

;\\
@) Qoo@ents.

Q@ 922 Qagents shall be labeled with the identity of the reagent, the date
Q of preparation or expiration, and the identity of the individual
QQO preparing the reagent.

0.2.3 The laboratory shall identify critical reagents and evaluate them
prior to use in casewotk. These critical reagents include but are
not limited to:

(a) Restriction enzyme

(b) Commercial kits for performing genetic typing

(c) Agarose for analytical RFLP gels

(d) Membranes for Southern blotting

(&) K562 DNA or other human DNA controls

) Molecular weight markers used as RFLP sizing standards
(@) Primer sets

(h) Thermostable DNA polymerase
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STANDARD 9.3  The laboratory shall have and follow a procedure for evaluating the quantity of
the human DNA in the sample where possible.

9.31 For casework RFLP samples, the presence of high molecular
weight DNA should be determined.

STANDARD 6.4  The laboratory shall monitor the analytical procedures using appropriate controls
and standards.

9.4.1 The following controls shall be used in RFLP casework
analysis:

9.4.1.1 Quantitation standards for estimag@?\e amount of DNA
recovered by extractionA\

A\
9.4.1.2 K562 as a human DNA cﬁ%@'. (in monitoring
is

sizing data, a st cal quality control method for
K562 cell line | be maintained.)

9.4.1.3 Molecular wei gﬁe ers to bracket known and
evid s . &

9.4.14 Proce%@% meafjitor t mpleteness of restriction
@) ! .
%)

942 The f’%@ring (‘\&ob@all be used for PCR casework

nalysis’
fj?\ 2,9
@ 2 \@an}@n standards which estimate the amount of
<™

N
XQ man nuclear DNA recovered by extraction.

\Q
3 O
g\\

@9.2 @éﬁve and negative amplification controls.

O X o9
@ @.3 Reagent blanks.
Q® 9.4.2.4 Allelic ladders and/or internal size makers for variable
QO number tandem repeat sequence PCR based
Q systems.

STANDARD 9.5  The laboratory shall check its DNA procedures annually or whenever substantial
changes are made to the protocol(s) against an appropriate and available NIST
standard reference material or standard traceable to a NIST standard.

STANDARD 9.6  The laboratory shall have and foliow written general guidelines for the
interpretation of data.

9.6.1 The laboratory shall verify that all control results are within
established tolerance limits.

9.6.2 Where appropriate, visual matches shall be supported by a
numerical match criterion.
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9.6.3 For a given population(s) and/or hypothesis of relatedness, the
statistical interpretation shall be made following the
recommendations 4.1, 4.2 or 4.3 as deemed applicable of the
National Research Council report entitled aThe Evaluation of
Forensic DNA Evidence@ (1996) and/or court directed method.
These calculations shall be derived from a documented population
database appropriate for the calculation.

10. EQUIPMENT CALIBRATION AND MAINTENANCE

STANDARD 10.1 The laboratory shall use equipment suitable for the methods employed.

9
STANDARD 10.2 The laboratory shall have a documented program for Qa@ation of instruments
and equipment. \A\

10.2.1 Where available and appropriate@e@wdards traceable to national
or international standards sha(@e used for the calibration.

o |
10.2.1.1 Where tra@%mt o national standards of
meas 6ﬂenti applicable, the laboratory shall
prové atj ony&vidence of correlation of
respits. X_
N
10.2.2 The frequenéP of the ealib

shall be documented for each

instrumen equiﬂi@!c on. Such documentation shall be
retair}s@n acu@a@ h applicable Federal or state law.

STANDARD 10.3 The laboratory @' hx@n%@ a documented program to ensure that
instruments \e@ ectt&;@ n roperly maintained.
1 1

QO Nel!
o“oo?at

ents and equipment, or instruments and equipment
undergone repair or maintenance, shall be calibrated
eing used in casework analysis.

@\ 10.3.2 Qitten records or logs shall be maintained for maintenance
OQ service performed on instruments and equipment. Such
Q\ documentation shall be retained in accordance with applicable
Federal or state law.

11. REPORTS

STANDARD 11.1 The laboratory shall have and follow written procedures for taking and
maintaining case notes to support the conclusions drawn in jaboratory reports.

14.1.1 The laboratory shall maintain, in a case record, all documentation
generated by examiners related to case analyses.

11.1.2 Reports according to written guidelines shall include:
(a) Case identifier
{b) Description of evidence examined
(c} A description of the methodology
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12. REVIEW

STANDARD 121

STANDARD 12.2

(d) Locus

{e) Results and/or conclusions

(f) An interpretative statement (either quantitative or
qualitative)

(g) Date issued

(h) Disposition of evidence

(1 A signature and title, or equivalent identification, of the
person(s) accepting responsibility for the content of the

repott.
11.1.3 The laboratory shall have written procedures for the release of
case report information. S
O@
4\
The laboratory shall conduct administrative and |cal reviews of all case files

and reports to ensure conclusions and suppgr@) data are reasonable and within
the constraints of scientific knowledge

12.1.1 The laboratory shall %nlsm in place to address
unresolved discrep co etween analysts and
reviewer(s).

The laboratory shall hav oll @pf that documents the annhual
monitoring of the testlm q néf

13.  PROFICIENCY TESTING C.O\’b

STANDARD 13.1

%

Examiners e so eS|gnated by the technical manager or leader
who are e@&g NA analysis shall undergo, at regular intervals of
not to @ ernal proficiency testing in accordance with these

stan 1 proﬁc!ency testing shall be an open proficiency testing

’p\l" m. @

Q\ 13.1.1 The laboratory shall maintain the following records for proficiency
OQ tests:
\\ (a) The test set identifier.
(b) identity of the examiner.

{c) Date of analysis and completion.

{d) Copies of all data and notes supporting the conclusions.
{(e) The proficiency test resuits.

() Any discrepancies noted.

{g) Corrective actions taken.

Such documentation shall be retained in accordance with
applicable Federal or state law.

13.1.2 The laboratory shall establish at a minimum the following criteria
for evaluation of proficiency tests:
(a) All reported inclusions are coirect or incorrect.
() All reported exclusions are correct or incorrect.
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(c) All reported genotypes and/or phenotypes are correct or
incorrect according to consensus genotypes/phenotypes of
within established empirically determined ranges.

(d) All results reported as inconclusive or uninterpretable are
consistent with written laboratory guidelines. The basis for
inconclusive interpretations in proficiency tests must be
documented.

(&) All discrepancies/errors and subsequent corrective actions
must be documented.

) All final reports are graded as satisfactory or
unsatisfactory. A satisfactory grade is attained when there
are no analytical errors for the DNA piofile typing data.
Administrative errors shall be doc ted and corrective
actions taken to minimize the eﬁ‘\n the future.

{9} All proficiency test participan all be informed of the
final test results. %

14. CORRECTIVE ACTION {\é\o

STANDARD 14.1 The laboratory shall establish and foll roc@é;es for corrective action
whenever proficiency testing disch cia@ owcasework errors are detected.

14.1.1 The laborator &ﬂ ma in@ mentation for the corrective
}é}cu ti i
ede

action. Su be retained in accordance with
applicabl ri@ st .

Z
15. AUDITS N G\Q O
SN\, Q
STANDARD 151 The Iaborator(jhall @ug@ﬁts annually in accordance with the standards

outlined h$§hﬂ. (ﬁ\\\ Q/

i dures shall address at a minimum:
037]

.
O$\ Qi\(a é ality assurance program
* Organization and management
&

%) Personnel
Q (d) Facilities

KO (®) Evidence control
1% ()  Validation

(9) Analytical procedures
(h) Calibration and maintenance

()] Proficiency testing
() Corrective action
(k) Reports

4] Review

(m)  Safety

(n) Previous audits

15.1.2 The laboratory shall retain all documentation pertaining to audits
in accordance with relevant legal and agency requirements.

STANDARD 152 Once every two years, a second agency shall participate in the annual audit.
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16. SAFETY

STANDARD 16.1 The laboratory shall have and follow a documented environmental health and
safety program.

17. SUBCONTRACTOR OF ANALYTICAL TESTING FOR WHICH VALIDATED PROCEDURES
EXIST

STANDARD 17.1 A laboratory operating under the scope of these standards will require
certification of compliance with these standards when a subcontractor performs
forensic DNA analyses for the laboratory.

procedures to verify the integrity of the { received from the

17.1.1 The laboratory will establish and use appg@o‘r’ate review
subcontractor.

.\0
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QUALITY ASSURANCE AUDIT
FOR
FORENSIC DNA AND CONVICTED OFFENDER

DNA DATABASING LABORATORIES
oQ’%
N
Q

IN ACCORDANCE WITH %)

THE QUALITY ASSURANCE STANDA@

An Audit of & * 0(\ @

Dates of Audit_@)*

@Q
Audilor(q
{Name) (Signature)
(Name) {Signature)
(Name) (Signature)

F131 DNA Quality Assurance Audit Document
Issue Date §7/04 (Rev. #6)
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1

e

N

introduction

The DNA Identification Act of 1994 required the formation of a panel of distinguished professionals from
the public and private sectors to address issues relevant to forensic DNA applications. This panel, titted the
DNA Advisory Board, first convened in 1995, An early mission of the DNA Advisory Board was to develop
and implement quality assurance standards for use by forensic DNA testing laboratories. The scope was
quickly expanded to include forensic DNA databasing laboratories. The DNA Advisory Board fulfilled this
role, recommending separate documents detailing quality assurance standards for both applications. The
Quality Assurance Standards for Forensic DNA Testing Laboratories and the Quality Assurance Standards
for Convicted Offender DNA Dalabasing [ aboratories were issued by the Director of the Federal Bureau of
Investigation in October 1998 and April 1999, respectively. Both documents have become benchmarks for
assessing the quality praciices and performances of DNA laboratories throughout the country.

The DNA Identification Act of 1994 also required the FBI Laboratory to ensure that all BNA laboratories
that are federally operated, receive federai funds, or employ software prepared for thé%mbined DNA
Index System (CODIS) demonstrate compliance with the standards issued by th @1 Additional
programs, such as the National DNA Index System, added further requirement\ r DNA laboratories that
wish to enter data into the national DNA database also demonslrate compé%@g with such standards.
Typically, documentation of a laboratory's compliance with a stated standaid’has been measured through
an audit process. Such audits have been performed by forensic scienﬂg@.} either internal or external to the
laboratory, and serve to identify compliance with established stand(@.

Since the issuance of both quality assurance documents, con@% rg@wg the intent and subsequent
interpretation for various standards has existed in the forer% i uﬁ{?ily. The lack of a defined,
uhiform Interpretation guide for such standards has presenfed a tia blem among laboratories and
auditors attempting to determine levels of complian®® n 'equﬁ'to isfy the responsibilities assigned

through the DNA Identification Act of 1 994 and alle to K retation variability, the FBI
Laboratory has developed an audit document fon essimm compliance with the required standards of
both documents. Recognizing the broad ap ligation @ga undériaking, the FBI Laboratory has
solicited input from many forensic DNA lab Ties 0 ih year to assist in the document's design.
This has included collaborating with m ] ;@wo ment internaiional inspection/accreditation
entities, the American Society of Crime kabor Directors/Laboratory Accreditation Board {ASCLD/LAB)
and the National Forensic Scienc hng&@ en(g. b this end, the audit document has been created
py the FBI Laboratory with the i i e, Snsensus from the above-mentioned groups. The
document defines and inter ach d added discussion points clarifying the criteria

necessaty for compliance.%\d itimg@) th ment is structured such that criteria, which overtap
between the FBi-issue dandad nd@fresponding ASCLD/LAB elements, share a consistent
inlerpretative view.

& O

Regarding the f%%ﬁ of the audit document, each standard is fisted numerically, combining the quality
standards of rensic DNA laboratories and the convicted offender DNA databasing laboratories into
one docufient. Standards that apply exclusively to one application are identified as such, with the
designation of either FO or GO, parenthetically adjacent to the siandard. The absence of a designation
identifies a shared application. Instances in which the wording of a standard is the same for both
applications (FO and CO), but the corresponding number of the standard differs, the FO number will be
parenthetically adjacent to the standard, and the CO designation, with its corresponding number, will follow
the narrative of the standard. The rating system for assessing the laboratory with each standard is listed by
the choices of Yes, No, or Not Applicable (N/A). As indicated earlier, discussion sections follow standards,
as appropriate, and serve to clarify the interpretation necessary for compliance. Specific passages are bold
to add emphasis to the intent associated with a standard. A comment section is also provided following the
discussion areas, affording auditors the opportunity to reference information that may have value in the
audit process (such as listing the reason for a Yes, No, or N/A}.

Finally, in Appendix A, the findings associated with the audit will be detailed and summarized by the
auditor, with an area available for response to such findings by the laboratory. Notes of comments,
including observations and recommendations are better suited to be mentioned during the exit briefing with

FB1 DNA Quality Assurance Audit Document 3
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laboratory personnel or in a separate letterfmemorandum to the laboratory so that these commenis are not
confused with comments relating to a finding or an explanation of why a particular standard is not
applicable.

The revised discussions are not to be applied retroactively and will take effect upon the approval of the FBI
Director.

The foliowing checklist should be completed and placed after the coversheet of the report:

INTRODUCTION HISTORY Revision 6 Issue Date July 1, 2004
o Added instructions regarding noles and comments
+  Added sentence regarding effective date of revisions

«  Added "Checklist of General Laboratory Information” ®%

s  Added instruction for checklisi placement

Pl
6\\0@ & @Q’é
Q<@ A
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Checklist of General Laboratory Information

1. Name of Laboratory
2. Federal/State/RegionaHCounty/LocaElOther ___Laboratory (Circle one)
3. Covering Population of
4. Casework and/or Offender Database Samples (Circle those that apply)
5. Uses a Coniract Laboratory Yes/No (Circle those that apply)
Casework Samples Yes/No
Offender Database Samples  Yes/No
Name of Contract Laboratory(ies) @g
6. National DNA Index System Participant. Yes/No (Circle one) A\O
7. Applying for National DNA index System Participation Ye%gkA {Circle one)
B. Technologies Used (Circle those that apply and mdlc%&l for casework or offender

databasing) Q
STRs: Casework or Offender Databa 99
YSTRs: Casework or Offender Dat g
MIDNA: Casework or Offender Da%asm
RFLP: Casework or Offender @ta

Other S@i Offender Databasing

\‘ Q
9. Number of staff Q \Q}
DNA analystslexam{@s
DNA trainees

DNA teohnici

U
10, Last nx%} d
xternai &mdlt (Circle one)

<2‘°Q

FBI DNA Quality Assurance Audit Document
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Definitions

As used in this document, the following terms have the meanings specified:

(a)

(b)

{c)

(d)
)

{0

)

(k)

0

(m)

m

(o)

p)

()

FBI DNA Quality Assurance Audit Document

Administrative review is an evaluation of the report (if applicable) and supporting documentation
for consistency with laboratory policies and for editorial correctness.

Amplification blank control consists of only amplification reagents without the addition of sample
DNA. This control is used to detect DNA contamination of the amplification reagents.

Analytical procedure is an orderly step-by-step procedure designed to ensure operational
uniformity and to minimize analytical drift.

Audit is an inspection used to evaluate, confirm, or verify activity related to qu%y.

%]

Batch is a group of samples analyzed at the same time. A\()

Calibration is the set of operations that establish, under specified @ﬁlons, the relationship
between values indicated by a measuring instrument or measurin%stem or values represented
by a material and the corresponding known values of a measu@ment.

&
CODIS is the Combined DNA Index System administere@ the RBI. it houses DNA profiles from
convicted offenders, forensic specimens, poputatiz@up es, ther specimen types.

O
Commercial test kit is a preassembled kit that al@vs thq\'@ to@ ct a specific DNA
identification test. - O

N (\Q &
Convicted offender is an individual wthr qu@y statite fo submit a standard sample for DNA
databasing.
@ O QC)
Convicted offender database g&) ger stodian {(or equivalent role, position, or title
irec t

as designated by the labora f @e gon responsible for administration and security
of the laboratory’s COD! Q)

S
Convicted offender s{&rd @BI is\bidfogical material collected from an individual for DNA

analysis and EncE%’{m into { % aiso database sample.

Critical equi nt or ins urﬁ@are those requiring calibration prior to use and periodically
thereafter®

Crj iﬁ@e genis are determined by empirical studies or routine practice to require testing on
Blished samples before use in order to prevent unnecessary 0ss of sample.

Database sample is a known blood or standard sample obtained from an individual whose DNA
profile will be included in a computerized database and searched against other DNA profiles.

Examiner/analyst (or equivalent role, position, or titie as designated by the laboratory director)
conducts andfor directs the analysis of samples, interprets data, and reaches conclusions.

Forenslc DNA testing is the identification and evaluation of biological evidence in criminal matters
using DNA technologies.

Known samples are biological material whose Identity or type is established.

Laboratory is a facility where forensic DNA testing and/or convicted offender DNA testing is
performed or a government facility that contracts with a second entity for such testing.

Issue Date 07/04 (Rev. #6)



(s)

®
(W)

(v}

(w)

{x)
)

(z)

(aa)

(bb)

(cc)

(dd)

(99)

(hh)

(i)

1)

FB! DNA Quality Assurance Audit Document

Laboratory support persennel (or equivalent role, position, or titte as designated by the laboratory
director) are individuals who perform laboratory duties and do not analyze samples.

NIST is the National Institute of Standards and Technology.

Polymerase chain reaction (PCR) is an enzymatic process by which a specific region of DNA is
replicated during repetitive cycles that consist of (1) denaturation of the template, (2) annealing of
primers to complementary sequences at an empirically determined temperature, and (3) extension
of the bound primers by a DNA polymerase.

Proficiency test sample is biological material whose DNA type has been previously characterized
and that is used to monitor the quality performance of a taboratory or an individual.

Proficiency testing is a quality assurance measure used to monitor performance and identify areas
in which improvement may be needed. Proficiency tests may be classified as'c,

(N Internal proficiency test is one prepared and administered by thi#&’oratory.

(2} External proficiency test, which may be open or blind, is %®\at is obtained from a
second agency. O

AN
A qualifying test measures proficiency in both technical ski%\%hd knowledge.

<
Quality assurance includes the systematic actions ésary b@nonstrate that a product or
service meets specified requirements for quality. 5 C) &

A quality manual is a document stating the qt{@? poii@\q@;tem, and quality practices of

an organization. Q) Q
r

XNEES
Quality system Is the organizational@c u @on bilittes, procedures, processes, and
resources for implementing qualw nag t O

Reagent blank control consi SC'Q all &gén Q}Qin the test process without any sample. This is
to be used to detect DN amj n % eManalytical reagents.
Reference materia) (\gﬁ‘l%d %vﬁi}ﬂs a material for which values are certified by a
technically valid .%{,ed f aeea anied by or traceable to a certificate or other
documentat;o§ is ;s\ée b@ rtifying body.

Restrictio@agment length morphism (RFLP) is generated by cleavage by a specific
restrictiép)enzyme, and the variation is due to restriction site polymorphism and/or the number of
di repeats contained within the fragments.

Review is an evaluation of documentation to check for consistency, accuracy, and complaieness.

Second agency is an entity or organization externai to and independent of the laboratory and that
performs DNA identification analysis.

Secure area is a locked space (e.g., cabinet, vault, room) with access restricted to authorized
personnel.

Subcontractor is an individual or entity having a transactional relationship with a laboratory.

Technical manager/leader (or equivalent position or title as designated by the laboratory director)
is the individual who is accountable for the technical operations of the laboratory.

Technical review is an evaluation of reports, hotes, data, and other documents to ensure an
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{n

(mm)

appropriate and sufficient basis for the scientific conclusions. This review is conducted by a
second qualified individual.

Technician (or equivalent role, position, or title as designated by the laboratory director) is an
individual who performs analytical technigues on samples under the supervision of a qualified
examiner/analyst and/or performs DNA analysis on samples for inchusion in a database.

Traceability is the property of a result of a measurement whereby it can be related to appropriate
standards, generally international or national standards, through an unbroken chain of
comparisons.

Validation is a process by which a procedure is evaluated to determine its efficacy and reliability
for DNA analysis and inciudes

N Developmental validation is the acquisition of test data and determina@ of conditions
and limitations of a new or novel DNA methodology for use on sa .
\
(2 Internal validation is an accumutation of test data in the labor @ to demonsirate that
established methods and procedures perform as expecte@he laboratory.

.\0

P
.9 X é
IR
QO\Q}Q\>®
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Standard 3: Quality Assurance Program
Yes No N/A

3.1 Does the DNA laboratory have an established and maintained
documented quality system that is appropriate to the testing activilies?

Discussion

The laboratory must have a documented (hard copy or electronic copy) quality system, typically identified
as a quality manual. The laboratory must demonstrate that it has maintained its quality system by
conducting an annual review of that system. An annual review of the quality system is important for
ensuring that measures are being taken by the laboratory to continually provide the highest quality of
service. This review must include the review of the quality manual and standard operating procedures
used by the laboratory and must be independent of the required annual audit. Audit regayts may identify
areas in need of attention and provide the basis for changes to the quality system. changes may
include new or improved guality control aclivities for monitoring the quality of th ratory work product.
Additionally, significant modifications of forensic DNA testing, such as the ;’:;ym ation of a new

technology, may necessitate a review or updating of the quality system. T hual review must be
documented (hard copy or electronic copy). O
N

DISCUSSION HISTORY Revision 6 Issue Date July 1, 2004 (\%
«  Replaced “generally diracted” with “must’ O\Q Qﬁ
«  Addedwording that the quaiity manual review is independent o&nual udi E&
+  Added*hard copy o electronic copy” to fast sentence ’\\C) Q\' @
Comment QY @ C)\>

O «©
3.1.1 Does the quality ma @dre&at @imum) the following: Yes No N/A
a. e% @)

a i
Goals and objectiv O\/ - — —

$)
b. Organization ax@ma@e%@cture
c. Personn ‘@!ﬁcations an@aming

d Faci@@
<

e. Qidence control —
f Validation

g Analytical procedures [ —
h Calibration and maintenance

i, Proficiency festing

- Corrective aciion

k. Reports
I Review
m. Safely S —
FBI DNA Guality Assurance Audit Document 10
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n Audits

Discussion

The DNA laboratory quality system or quaiity manual must contain or reference each of the above listed
criteria. Individual sections that deal with subject areas that are defined through laboratory-wide policies or
procedures (e.g., evidence control, safety) may be located in documents that are separate from the quality
manual; however, such information should be referenced in the quality manual. If such sections have been
supplemented by DNA laboratory-specific practices, the quality manual must reflect such additions.

Any document that is referenced in the laboratory’s DNA quality manual must be available on-site.
Documents may be in hard copy, electronic files, or a combination of both formats.

Additionally, the quality system/quality manual must contain or reference practices tha%ddress continuing

education (Standard 5.1.3) and monitoring court testimony (Standard 12.2). OQ,
DISCUSSION HISTORY Revision 6 lssue Date July 1, 2004 é\
«  Added paragraph requiring on-site availability of any referenced laboratory quality @i documents
«  Added “monitoring” {o last sentence ’\0
&
<
Comment O\ Q*
< OtK
AN
¢’ @ &
» &
QY& D
x<Q
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Standard 4: Organization and Management
Yes No N/A

44.a Has the managerial staff of the laboratory been provided the authority
and resources needed to discharge their duties and meet the
requirements of the standards in this document?

i i ———

Discussion

Evidence of mesting this standard is assessed through interviews of staff and the review of laboratory
documents such as job descriptions and organizational charts.

DISCUSSION HISTORY Revisien 6 Issue Date July 1, 2004

»  Dsleted last sentence of paragraph %

Comment

é\O
Q(\

Qﬁ Yes No N/A

'&10___________

C§
. : <g O
44.b Does the laboratory have a designated techmc@ anaderfisad
is accountable for the technical operations?c) X

N

Piscussion Q

O
N
The role of a technical manager/leader do p e&@a, mple, the existence of additional program
managers, each of whom may be assi sub%of defined duties (e.g., training program

manager, quality assurance program ge%@e@ al manager/ieader will retain, however, the

ultimate responsibility for such prga\ s \$O &

DISCUSSION HISTORY Revision E{ aledﬁ\ (2004 X
+ Replaced "specific’ wi "cle%&éd" %O

Comment QQ{\
Q€

Yes No N/A

41.¢c Does the laboratory specify and document the responsibility,
authority, and interrelation of all personnel who manage, perform,
or verify work affecting the validity of the DNA analysis?
(CO4.1¢c)

41¢(CO)  Does the laboratory have a CODIS manager of custodian who is
accountable for CODIS operations?

FBI DNA Quality Assurance Auwdit Document
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Discussion

As a tool in the evaluation of the management standards, laboratories must maintain a current
organizational chatt, referencing the members of the faboratory with their specific position assignments
(e.g., technical manager/leader, CODIS manager). Additionally, current job descriptions must be available
for all laboratory personnel, accurately defining the technical and/or administrative responsibilities
associated with each position (Standard 5 - Personnel).

DISCUSSION HISTORY Revision 6 lssus Date July 1, 2004

e Deleted "various”

Comment
9
%)
Y
%)
. 0%
N
\@& N
«° QOQ &
@ XTCS
& @ &
N
O \Q @
Q x<Q N)
@ &
D" O QO
O O A
&7
% £
$\\ OO O\/
O N o2
o Q
&S O
R
QP
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Standard 5: Personnel
Yes No N/A

5.1 Do laboratory personnel have the education, training, and experience
commensurate with the examination and testimony provided?

— ——— i

Discussion

To successfully satisfy Standard 5.1, compliance must be demonstrated with all of the subcategories of
Standard 5. A list of the individuals in compliance with Standard 5.1 will be incorporated by the auditor into
the Comment section below. The credentials for those individuals found to be in compliance with Standard
5 1 after two successive external audits do not need to be reviewed.

DISCUSSION HISTORY Revision 6 Issue Date July 1, 2004

o

+  Added a sentence requiring a list of standard compliant individuals be placed in ccmmer@hlon

« Deleted reference to specific subcategoties

« Added statement that credentials of compliant listed individuals need not be revie@er fwo successive external audits
Comment %\Q
< \C) é Yes No NIA
fo

O o~
51441 Does the laboratory have written | ® cnpi@ T rsonnel
e e sosponsbillies, duties, agd SkSD)® N\

Discussion

S NS
Written job descriptions that are au ed @gﬁ?@umentation to include responsibilities, duties, and
QS

skills are acceplable. \(\ Q/

DISCUSSION HISTORY Revisiogw\t\@e Da&)@l 1.@(/

» Changedwording O 0(\ %
X

Comment QQQ\
Q€

Yes No NIA

51.2 Does the laboratory have a documented training program for
qualifying all technical laboratory personnel?

Discussion
A laboratory's training program must ieach and assess the skilis and knowledge required to achieve the
minimum standards of competence and good laboratory practice in a specific area of work. Training must

include all methods that the analyst will use in casework andfor convicted offender analysis.

The laboratory must have a documented training program that includes a training manual and training
records for each trainee available for review, Additionally, the laboratory must have documentation that

FBI DNA Quality Assurance Audit Document 14
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provides a formal means for recognizing an individual's successful completion of the training program
{e.g., certificate, letter, memorandum) and demonstration of competency, typically through a test. For
further information, refer to the discussion following Standard 5.3.3.

It is management's responsibility to establish and document the adequacy of the training of any staff
member who has not completed the laboratory’s formal training program. Examples may include {but aré
not limited to) the acquisition of fully trained personnei from a separate organization or the assignment of
experienced forensic DNA caseworking examiners/analysts to validate a new DNA tesiing procedure. All
individuals, regardless of previous training and experience, must successfully complete a qualifying test for
the specific DNA technology to be used at the current laboratory prior to assuming convicted offender
and/or casework responsibllities. Successful completion of an individual's qualifying test must be
documented by the iaboratory.

DISCUSSION HISTORY Revision 6 Issue Date July 1, 2004

»  Changed wording, added sentence defining training and clarified document training program ®6
+  Deleted the SWGDAM note A’\O
«  Added “conviclet offender andfor” to last paragraph %QK

Comment ‘\O

. Q® Q\' Q;\ Yes No  NIA
N
5.1.3 Does the laboratory have a doc@@ted a@ure that
technical qualifications are m%w ined glc;) nuing

education? \

N
5.1.3.1(a)  Over the last year has (@chnicébmaréaeader read

current scientific literatuf@? \\?
c

5.1.3.1(h) Over the last year h@§the t ger/leader attended at
least one semin ursex profegsiohal meeting, or fraining
sessionfclass add s sub matter related to DNA
analysis? \ 06 WV

5.1.3.1(c)  Over theét ye}ﬁés th&&is manager read current
(CO) scieq\u'%s fterat Q)

5.1.3.1{d) O last year h@he CODIS manager attended at least
(CO) seminar, course, professional meeting, ofr training
ssion/class that addresses subject matter related to DNA

?\ analysis?
5.1.3.1(e Over the last year has each examinerfanalyst read current
scientific literature?
5.1.3.14{H Over the last year has each examiner/anaiyst attended at least
one seminar, Course, professional meeting, of training
session/class that addresses subject matter related to DNA
analysis?

Discussion

The laboratory’s continuing education program must be documented, such as in the quality manual of
training manual. To comply with this standard, laboratory management must provide technical personnel
with the opportunity to stay abreast of new developments and issues in the field of DNA analysis. The
laboratory must provide the technical managert/leader, CODIS manager, and all examiner/analysts with
continuing education in a subject area related to DNA analysis annually as defined by the laboratory

(e.g., fiscal or calendar). Continuing aducation shalt be no less than a cumulative total of eight hours on an

FBI DNA Quality Assurance Audit Document 15
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annual basis. While such continuing education should be formalized, requirements do not necessarily
include earned credit hours or grade evaluations, although this would be acceptable. Participation and
completion of programs based on multimedia or Internet delivery must be formally recorded and approved

by the technical managerfieader. This documentation must include the time required to complete the
program.

For laboratory external continuing education programs, a variety of methods may be used including
attending local, national, and international meetings or symposia or external training courses. The
laboratory must maintain documentation of such attendance.

For internal continuing education programs, the title, a record of the presentation, date of training,
attendance list, and curriculum vitae of presenter(s) must be documented and retained by the laboratory.

The laboratory must maintain or have access (e.g., Internet) to a collection of current books, journals, of
other literature applicable to DNA typing. The laboratory must have an established s%@n that tracks
reading of scientific literature.

DISCUSSION HISTORY Revision 6 issue Date July 1, 2004 A\O
+  Deleted wording. Q\
«  Added sentence defining number of hours of continuing education R O%
+  Added clarification of use of multimedia or Internet delivery for continuing \tion

«  Added gefinitions for required internal and externai continuing aduc@%ocuv@ﬁon
+  Changed wording and deleted last sentence of last paragraph Q C)O

ommen S >
Com t O\\ {QQ @Q/

Yes No NIA

O «©
5.1.4 Dces the Iabora&(ﬁaintﬁéeco@l the relevant

qualificationi,\\ ing, , perience of all technical
personnei? 0(\ %

O
The 1aboratow§% verify the degree and course work for technical personnel. Transcripts must be
available to\the Uditors for assessing an individual's qualifications. Technical personnel skills and
experiencedmust be documented through a curriculum vitae or other means, such as a statement of
qualifications. Compliance with this standard is assessed through a review of documentation and staff
interviews.

Discussion @

DISCUSSION HISTORY Revision 6 Issue Date July 1, 2004

. Deleted "curriculum vitae”

Comment
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Yes No N/A

5.2 Does the technical manager/leader satisfy the degree/educational,
experience, and duty requirements as listed in Standards 5.2.1
through 5.2.37

Yes No N/A

5.241 Does the technical manager/ieader of the laboratory meet the
following degreefeducational requirements or have a waiver as
stated in Standard 5.2.1.17
A. A graduate degree in a biology, chemistry, or forensic science-
related area
B. A minimum of 12 credit hours or its equivalent including a
combination of graduate and undergraduate course work of
classes covering the subject areas of

(a) Biochemistry _6% -
(b) Genetics O .

(c) Molecular biology
(d) Statistics and/for population genetics O
A\

Discussion
@)

A minimum of 12 semester or equivalent credit hours mus&e cor@? nﬁQessfutEy (college- or
university-determined passing grade) that address the éheral sub H of biochemistry, genetics,
molecular biology, as well as statistics andfor popuEaS enelis, or subjects that provide a hasic
understanding of the foundation of forensic DNAarf@lysis. 12 ster or equivalent credit hours
requirement (5.2.1 B) must include, at a minimum, @ gradpatp level class registering three or
more semester or equivalent credit hour @varia@'co e)course work may apply toward satisfying
this standard and is not limited exciuslve%m@. e ject ries listed. However, the specific subjects
area(s) listed must constitute an integr & of class or course work for compliance with this

O
standard. Individuals who have com ted ¢ Wi
demonstrate compliance with thi dar;(a u

ith titles other than those listed above must
scripts, a letter from a university professor verifying

course content, a course sylla T otl@s pprogijate documentation. The DNA training program
previously offered by the F, N ora@@ Wi Late credit hours from the University of Virginia, may be
ou rk requirement associated with this standard. However,

applied toward the moleg bio oq\
courses such as the FB|'s-Basi Ol(% urse or the FBI’s Blochemical Methods of Bloodstain Analysis
course would not bK licable towa@ 12-hour credit requirement.

DISCUSSION Hi Revision & Issue Dale July 1, 2004

. V\Qﬁrg changes

»  Added 'ast sentence of paragraph defining coursesnot applicable toward 12-hour credit requirement

Comment

Yes No NIA

5.2.1.1 Does the technical managef/leader possess a walver from the
American Society of Crime Laboratory Direciors or other
organization designated by the Director of the FBI?

FBI DNA Quality Assurance Audit Docuient 17
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Discussion

Compliance with Standard 52 1.1 is necessary only if Standard 5.2.1 has not been satisfied. Otherwise
the response to 5.2.1.1 is Not Applicable (N/A). Documentation of the waiver must be available.

DISCUSSION HISTORY Revision 6 lssue Date July 1, 2004

e Changed wording to require waiver dosumentation

Comment
C‘JQC? No  N/A
5§22 Does the technical managerfleader of the laboratory have a A\
minimum of three years forensic DNA laboratory experience? @K
Discussion

o

The technical manager/leader of the laboratory must have a mini of three years forensic DNA

taboratory experience. This experience must have been gainebq facility where forensic DNA testing

was performed for the identification and evaluation of biolc? e e&criminal matters. This
king labprato are separate entilies but

would include agencies where research/training and cas
reside under the same facility-wide organizational ‘?ﬁ? %ﬁld d that the experience time
nec ry &

frame is measured not by the number of years with art e r, but rather by the number of
years in a position specific for gaining the exper. gse fy this standard. Although not
SRS
> O

required, the technical manager/leader shouldége pleted the DNA Auditing Workshop
sponsored by the FBI. (5\ b
DISCUSSION HISTORY Revision 6 lssue Date @\r 2@ Q
«  Added last sentence in paragrag(@mnq%@g th gﬁ‘nical manager/leader successfully complete the FBI DNA
Auditing Workshop (b‘ (\
O7 9

Comment C) O
9 N Q,%
SIS
Q@
O
QK Yes No  NI/A

5.2.3 Does the technical managerfleader of the laboratory meetthe duty ___ . —

requirements of this standard?
5.2.3.1 Does the technical manager/leader manage the technical e

operations of the laboratory?
5.2.3.2 Is the technical manager/leader responsible for evaluating all
{a-1) methods used by the laboratory?
5.2.3.2 |s the technical manager/leader responsible for proposing new or o
(a-2) modified analytical procedures to be used by the examiners?
5.2.3.2 Is the technical manager/leader responsible for technical problem
{b-1) solving of analytical methods?
5232 s the technical manager/leader responsible for the oversight of e
{h-2) training, quality assurance, safety, and proficiency testing in the

iaboratory?
5.2.3.3 s the technical manager/leader accessible to the laboratory to .

provide on-site, telephonic, or electronic consultation as needed?

FBl DNA Quatity Assurance Audit Document
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Discussion

Audifors may assess whether a laboratory has satisfied the requirements listed in Standard 5.2.3 through a
review of laboratory documentation (e.g, protocols, quality manual), staff interviews, and/of on-site
evaluations. The technical manager/leader is not required to occupy physicat (on-site) facility space.
However, the technical manager/leader must demonstrate knowledge and oversight of the DNA program
to ensure the laboratory is following standards and written protocols. If the laboratory system contracts for
an off-site technicai manager/leader, the laboratory must ensure that the technical manager/leader makes
an initial on-site visit. The frequency of additional visits should be regular but not less than once a year and
as needed, based on quality issues, after the Initial visit. This individual must be readily accessible to the
laboratory (telephonically or electronically) to fulfill the responsibilities and requirements of this position in
an effective manner.

For compliance with the duty requirements of Standard 5.2.3, it is not necessary for the technical
manager/leader to function {or to have functioned) as a qualified examiner/analyst. Fopthose instances in
which the technical managerfieader has an experience base in a specific DNA tec y, which is
different from the DNA technology currently used in convicted offender or casews nalysis, the
laboratory must demonstrate that the technical manager/ieader has fulfilled hisih defined duties and
keeps abreast of technical developments. %Q

DISCUSSION KiSTORY Revision 6 lssue Date July 1, 2004 6

Qe

e  Added requirements and responsibilities of off-site managerslleader*@

« Deleted second sentence of second paragraph QO C)OQ &
XN %

+  Deleled reference fo RFLP testing . c)®

«  Delsted last two sentences of second paragraph QO

2
<, @@
2

Comment \Q \Q O

QO
;\\&(} 00(\ O\/ Yes No  N/A

583 Does ea hgarm@%n %atisfy the degree/educational, o
exper@, and duty @ments as listed in Standards 5.3.1
throgg) 5.3.3 (CO5.4)7
5.3.1 each examiner/analyst meet the following
Q greeleducational requirements:
A. B.A./B.S. degree or its equivalent in a biclogy, chemisiry, or

forensic science-related area
B. College course work or classes covering the subject areas of

(a) Biochemistry
(b} Genetics
{c) Molecular biology

C. College course work or training that covers the subject area of
statistics andfor population genetics
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Discussion

A variety of college course work may apply toward satisfying this standard and is not limited exclusively to
the subject categories listed. However, the specific subjects area(s) listed must constitute an integral
component of any class or course work to satisfy this standard. Analysts who become qualified after the
effective date of this document must have a minimum of six cumulative semester hours or equivalent that
covers the required subject areas. Individuals who have completed course work with titles other than those
listed above must demonstrate compliance with this standard through transcripts, a letter from a university
professor verifying course content, a course syllabus, or other appropriate documentation. The technical
leader must document his/her approval of compliance.

The DNA training program previously offered by ihe FBI Laboratoty, with graduate credit hours from the
University of Virginia, may be applied toward the molecular biology course work requirement associated
with this standard. However, cotirses such as the FBl's Basic Serology course of the FBI's Biochemical

Methods of Blocdstain Analysis course would not be applicable. ®6
Examiners/analysts may satisfy the statistics and/or population genelics course @ﬁ) or training
requirement (5.3.1) through internal or external training. Q

workshops at local, national, or international meetings or symposia or a%térnal training courses. The

%)
For external statistics and/or population genetics training, a variety of mgth s may be used including
laboratory must maintain documentation of such attendance.

<
For internal statistics andfor population genetics training, tk&@ a @f the presentation, date of
must

r
training, attendance list, and curriculum vitae of presenter( @ :n&\nted and retained by the

laboratory. Q@ X,
STANDARD 6.3 HISTORY Revision 6 Issue Date July 1, 2004 O\\ \(\Q @Q/

« Deleted "(FO)" \
+  Added “(CO5.4) \@ \Q
00 6

DISCUSSION HISTORY Revision 6 ssue Date QO

«  Changed wording in first paragrapl@ld add@lep@wiring six curnulative semester hours of course work in
required subject areas 60 \&

o  Added sentence requiringl\émica%) r's of compliance
o  Added sentence defi nen icable @es for molecular biclogy course requirements

«  Added statem@quiring docun@ n of external and internal statistics and/or population genetics training

Comment OQ

Q\

Yes No N/A
5.3.2(a) Does each examiner/analysl have a minimum of six months
forensic DNA laboratory experience?
5.3.2(b) Does the experience of each examinerfanalyst include the
successful analysis of a range of samples typically encountered in
forensic casework prior to undertaking independent casewortk
analysis using DNA technotogy?

Discussion

An examiner/fanalyst must have a minimum of six months forensic DNA laboratory experience gained at a
facility where forensic DNA testing was performed for the identification and evaiuation of biological

evidence in criminal matters. The experience time frame is measured not by the length of time spent with
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any particular employer pbut rather by the number of months/years in a position specific for gaining the
experience necessary to satisfy this standard. The experience gained by an individual must include the
successful analysis of a range of samples typically associated with forensic casework. An individual's
participation in a formal forensic DNA training program is acceptabie for fulfilling or being applied loward
fuifilling the experience requirement of this standard.

DISCUSSION HISTORY Revision B lssue Date July 1, 2004

« Wording changes

Comment
e
. s No N/A
A\
5.3.3 Has each examiner/analyst successfully completed a qualifyin%\
test before beginning independent casework responsibiiitie%

Discussion {\é\o
A qualifying test or competency test serves to test an individual’(@howl skills, and abilities as they
relate to his/her individual position. A laboratory may selec €M 'a var

pproaches for administering

a qualifying test, including but not limited to a written, oral prac@ X tion. !f a laboratory uses an
internal or external proficiency test as a qualifying teat,dd@'labo ory ve phenotypinglgenotyping
results to assess an individual's performance. The f q{&ﬂ %n individual must be
documented. The qualification date has particul vangé, to profisiency testing requirements discussed
in Standard 13 (Proficiency Testing), which requites nev@au i individuals to participate in an external
proficiency test within six months of their in%édualihg@bn
DISCUSSION HISTORY Revision 6 Issue Date%\, 20{@6 0

N <&

o K
A\
s Replaced "180 days” wit "&mm (,\\ &
c t 6\ (\0 %O
ommen 0 Q)
S 7O

@Q

«  Wording changes \Q()

%

5.3(C0O} Does the CODIS manager or custodian satisfy the
degreeleducational, experience, and duty requirements as listed
in the convicted offender Standards 5.3.1 through 5.3.37

Yes No NI/A

5.3.1 Does the CODIS manager of custodian possess a Bachelor's e
degree in a natural science or computer science?

5.3.2(a) Does the CODIS manager of custodian have a working
knowledge of the following:
(@) . Compulers e

{o}] Computer networks
(c) Computer database management

5.3.2(b) Does the CODIS manager of custodian have an understanding
of DNA profile interpretation?
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5.3.3 Does the CODIS manager of

custodian meet the duty

requirements of this position?

5.3.3(a-1) Does the CODIS manager of

custodian function as the system

administrator of the laboratory's CODIS network?

5.3.3(a-2) |s the CODIS manager of custodian responsible for the security

of the DNA profile data stored in coDIs?

5.3.3{b) Is the CODIS manager or custodian responsible for oversight of

CODIS computer training and guality assurance of data?

5.3.3{c-1) Does the CODIS manager of

custodian have the authority fo

terminate the laboratory's participation in CODIS in the event of a

problem until the reliability of

5.3.3(c-2) Does the state CODIS manager o custodian have this authority

over all CODIS sites under hi

Discussion

the computer data can be assured?

sfher jurisdiction?

o

A qualifying test is not required for the CODIS manager uniess the CODIS mana\‘ﬁ’peﬁorms
examiner/analyst duties such as interpretation of data. Examiner/analysts an%}? nicians associated with
g

the convicted cffender program are required

to successfully complete a q

test specific to their

duties prior to participating in DNA fyping responsibilities. The respongib' itied and authority of the CODIS

manager must be documented.
DISCUSSION HISTORY Revision 6 Issue Date July 1,

«  Deleted first sentence of paragraph

N
2004 QQ% *

¢  Wording changes \ é
IR
Comment @) {Q
@Q @ P
¥ S0
‘5\ \@e> Q
O O\ Q/ Yes No  N/A
5.4 Does each techni me ir and gualification
requirements u%étate%‘é ta 5.4.1 and 5.4.2 (C0O5.5)?
541 Did sach t i ian@ iv e-job training specific to the job
function? \>
5.4.2 Did e h\echnicia sg@st‘uﬁy complete a qualifying test hefore
partipipating in forens NA typing responsibilities?
5.5 & jaboratory support personnel meet the requirements as
d in Standard 5.5.1 (C05.6)7
5.5.1 Q Do all laboratory support personnel possess the training,
education, and experience commensurate with their
responsibilities as outlined in their job descriptions?
Comment
Discussion
Technicians associated with the convicted offender program and/or casework are required fo successfully

complete a qualifying test specific to their duties prior to participating in DNA typing responsibilities.
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STANDARD 5.4 HISTORY Revision 6 Issue Date July 1, 2004
«  Added "{COS5.5)"

STANDARD 5.5 HISTORY Revision 6 issue Date July 1, 2004
¢+  Added“(C05.8)

DISCUSSION HISTORY Revision 6 Issue Date July 1, 2004

e Added discussion paragraph requiring a qualifying test
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Standard 6: Facilities
Yes No N/A

6.1 s the laboratory designed to provide adequate security and
minimize contamination?
6.1.1 ls access fo the laboratory controlled and limited?
Discussion

To successfuily satisfy Standard 6.1, compliance must be demonstrated with alt of the subcategories of
Standard 6.

Clearly written and well-understood procedures must exist for laboratory security. The laboratory's security
system must control access and limit entry to the operational areas. Ali exterior entra exit points to the
facility must be secured and controlled in a manner to prevent access by unauthqgisf)ﬁersonnel. Internal
controlled areas should fimit access to only authorized personnel. The distributloQ all keys and
combinations must be limited to appropriate laboratory personnel as designa y laboratory
management. The distribution system must be current, accurate, clearly d ented, and available for
review. Many other control systems, which include card keys, surveillan meras, and intrusion alarms,
are acceptable when they complement the laboratory's security syst \@ controlling unauthorized access
and/or limiting authorized access to the operational laboratory an& idence storage areas.

O\ OQ*&
«  Wording changes @ \C) é
+ Replaced “shoutd” with "must’ as it applies to criteria fg@gﬂritk @@s d@\ systems
2t & P
Comment (5\, 6\ O

DISCUSSION HISTORY Revision 6 lssue Date July 1, 2004 Q

RN
6 ’(\ \)L( Yes No N/A
6.1.2 Are evideﬁ%e Xa '@%n ,@ extractions, and PCR setup
conduc! s@%&or in separate spaces?
' N

5.1.2(C0O) Are %ence e iquid sample examinations, DNA e

e)ﬁp ns, and PC tup conducted at separate times or in
? rate spaces?

KO amplified DNA product generated, processed, and maintained
Q in a reom(s) separate from the evidence examination, DNA
extractions, and PCR setup areas?

6.1.3(C0O)} Is amplified DNA product generated, processed, and maintained
in a room(s) separate from the evidence examination, liquid
sample examinations, DNA extractions, and PCR setup areas?

6.1.4{C0O) If a robotic workstation is used to carry out DNA extraction and
amplification in a single room, can it be demonstrated that
contamination is minimized and equivalent to that when
performed manually in separate rooms?

6.1.23
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Discussion

Through a combination of clearly written technical procedures, casework notes, andfor personal
observation, the laboratory's approach fo sample processing for PCR-based procedures {extraction and
amplification)} must demonstrate a separation in time or physical space for pach activity. The jaborafory's
design must demonstrate that evidence flow, through the various steps of DNA processing, does not
compromise the integrity of the sample. The amplification room must be enclosed with walls from the floor
to the ceiling and door(s) for passage. The amplification room(s) must physically separate amplified DNA
from all other areas of the laboratoty by maintaining doors in the closed position.

When robotic workstations are used to carry out DNA extractions through PCR setup on casework
samples (Standards 6.1.2 and 6.1.3) a single room may be used. internal validation must show that if
contamination ocours, it is minimized, addressed, and less than or equivalent to that observed when these
procedures are performed manually in separate rooms.

To successfully satisfy Standard 6.1.4(COj), robotic workstations may be used to car@%ﬁ DNA extraction

through amplification in a single room provided that they afre separated from the work extraction and
casework amplification areas and that it can be demonstrated through internal walidation that if
contamination occurs, i is minimized, addressed, and less than or equiVa%@p that observed when these
procedures are performed manually in separate rooms. S
DISCUSSION HISTORY Revision 6 Issue Date July 1, 2004 {\@\

»  Added carification to description of amplification areas @

o)

+  Added clarification to use of robotic workstations as they apply t@’casew, @%m‘»&tion

Comment \C)® Q\'

%\' @G 0 Yes No N/A
N
6.1.4 Does the laborato W w&i@ B res for monitoring,
cleaning, and ami@a faQ‘rt/‘te and equipment?
< L 0
O 90 )
A laboratory may € y a varigly ods to monitor its facilities, such as the use of appropriate

controls in the 2 is process. Whichever approach{es) the iaboratory selects to use, the method(s)
must be docu ad. This may be accomplished through a variety of ways at the discretion of the

Discussion

Iaborato%&
DISCUSSIO HISTORY Revision 6 lssue Date July 1, 2004

s Deleted third sentence

Comment
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. gtandard 7: Evidence or Sample Control

Yes No N/A

71 Does the laboratory have and follow a documented evidence
control system or sample inventory contro! system (convicted
offender) for handling and preserving the integrity of physical
evidence?

7141 Is each evidence sample (including convicted offender samples)
labeled with a unique identifier in accordance with established
agency policy?

—— | — | Sm——

Discussion

To successfully satisfy Standard 7.1, compliance must be demonstrated with all of the %bcalegories of
Standard 7. <

-

Convicted offender samples are not considered evidence for the purposes of H@)cument.

The DNA laboratory must have clearly written, well-understood procedure(@%t address handling and
preserving of the integrity of evidence and convicted offender samples, Key components of an evidence

sample control procedure include proper labeling and sealing of evi , a documented chain-of-custody
record, and a secure area designated for evidence storage. Key onents of a convicted offender
sample control procedure include proper labeling and sample e. @r item of evidence and each
convicted offender sample (andfor its container) must be w&@ ng identifier.
DISCUSSION HISTORY Revision 6 issue Dale July 1, 2004 . CJ® é\' @é
e Added reference lo convicted offender samples QO »&Q @
x<Q \>

Comment
P L.

%)
A\
SN
g\\é C)O O\/ Yes No N/A
7.14.2 Does the ta@) at ai hain of custody for all evidence? [
@ t 1@0 o y fo n

Discusston Q®

A wrilten &-of—custody record must include the signature or initials (written or electronic) of each
individual réceiving of transferring evidence, with the corresponding date for each transfer with a
corresponding identifier that specifies each evidentiary item. This record must provide a comprehensive,
documented history for each evidence fransfer over which the laboratory has contro!. Electronic tracking of
evidence is an acceptable alternative to a written record if the computerized data are sufficiently secure,
detailed, and accessible for review and can be converted to a hard copy when necessary.

CISCUSSION HISTORY Revision 6 fssue Date July 1, 2004

e Added" (written or electronic)’ to first sentence

Comment
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Yes No N/A
7.1.2(C0) Does the laboratory document and maintain the identity,
collection, receipt, storage, and disposition for samples?

7.4.3 Does the laboratory follow documented procedures that minimize
loss, contamination, and/or deleterious change of evidence?
714 Does the laboratory have secure areas for evidence storage?

7.1.4(C0O) Does the laboratory have secure areas for sample storage
including environmental controls consistent with the form or
nature of the sample?

Discussion

The laboratory must ensure that evidence stored under its custedy is properly sealed and protected from
loss, contamination, and/or deleterious change. An evidence container is properly se led if its contents
cannot readily escape and if entering the container results in a detectabie alteratb&he container or
seal. The seal must be labeled in a manner that identifies an individual respons@ or sealing the
evidence. The immediate container need not be sealed (but securely closed) it is enclosed in a larger
container that meets the requirements of a proper seal. In such instances ontainer must be securely
closed so that its contents are protected from loss, contamination, and/ eterious change. Secure
areas for evidence storage must exist in the laboratory. This may inc%g’fjhe use of temporary of short-
term storage, demonsirating proper security through defined, conﬁh access lo the evidentiary storage
area. Short-term storage areas may vary from a locked file cabi ca s\tire secured examination room
housing farge or bulky items of evidence on a temporary bzse()

Q

\
N

DISCUSSION HISTORY Revision 6 lssue Date July 1, 2004 @ \ é
.\(')

«  Replaced "desirable” with “must” in third sentence O\

e  Added “secured” fo last sentence Q\'Q)
. A\
omment %

o’ O
6\ \5(\ %) Yes No  N/A
%,
7.2(FO) ( Doks the labor&to}y retain or return a portion of the
@) evidence sample or extract when possible?
7.24(FO) OQ Does the laboratory have a procedure Tequiring that
< evidence samples/extract(s) be stored in a manner that

minimizes degradation?
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+ Standard 8: Validation

Yes No N/A

8.1 Does the laboratory use methods and procedures for forensic
DNA analysis that have been validated prior to casework
implementation?

—— | —

Discussion

To successfully satisfy Standard 8.1, compliance must be demonstrated with all of the subcategories of
Standard 8.

Validation is the process used by the scientific community to acquire the necessary information for
accessing a procedure’s reliability to obtain a specific, desired result. The validation process also serves to
identify critical aspects of a procedure that must be controlled and monitored, while @ﬂng the limitations
of the procedure. A\O

N\

DISCUSSION HISTORY Revision § Issue Date Juiy 1, 2004

e Changed wording in first sentence of first paragraph O
N

Comment

Yes No N/A

O
Q x<Q
8.1.1 Have‘ developmental validati udigs baen ucted and
3

appropriately document
W

Discussion \QO \&'O &Q/

Developmental validation oﬂérec & the j Gtion of a novel methodology for forensic DNA analysis.
A novel methodology mag&qclud xigh chnology or testing procedure that has been developed for
a specific technology (g gy'me ic 5& enetic analysis) that is not currently applied to forensic DNA

analysis. Citations i@ r-reviewed gtientific journals that provide the underlying scientific basis for a
novel methodologys ould be availabie’

KO Yes No  N/A
8.1.2 Q

Have novel forensic or database DNA methodologies used
by the laboratory undergone developmental validation to
ensure the accuracy, precision, and reproducibility of the
procedure?

8.1.2.1 Is there documentation and is it available that defines and
characterizes each locus?

8.1.2.2(FO) Have species' specificity, sensitivity, stability, and mixture
studies been conducted?

8.1.2.3(FO) Does the laboratory have access to a population database
that is documented and available for use in population
statistics?

8.1.2.3.1(FO-a) Where appropriate, has the database been tested for
independence expectations?

8.1,.2.3.1(FO-b) Does the database information include allele and frequency
distributions for the locus or loci obtained from relevant
populations?
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8.1.3 Has the laboratory completed and documented internal
validation studies?

i — —

Discussion

To successfully satisfy Standards 8.1.2 and 8.1.3, compliance must be demonstrated with all of the
subcategories of these standards.

Prior to implementing a new DNA analysis procedure or an existing DNA procedure developmentally
validated by another laboratory, the forensic or database laboratory must first demonstrate the reliability of
the procedure internally. The internal validation studies conducted by the forensic laboratory should be
sufficient to document the reliability of the technology as practiced by that laboratory. Summaries must be
written for all internal validation studies and approved by the technical manager/leader.

DISCUSSION HISTORY Revision 6 lssue Date July t, 2004

9
e 4

s  Added sentence requiring internal validation summaries. \A\

Comment %6
(;O\O
QQ

@ N
QO OQ & Yes No N/A
?

+  Changed wording in first paragraph

8.1.3.1{a) Has the procedure been tested u if knowq and
SN

nonprobative evidence samplesq
8.1.3.1 (CO-a) Has the procedure been t usin wn les

8.1.3.1(b) Has the reproducibili pr @1 c&a})recedure
usi

been monitored an mehie man DNA
controi(s}? q\' 6

8.1.3.2 (FO) Based on empjrcal da ve h criteria been
established do te &
8.1.3.3 Has the st or mindidn team successiully

compl in sing the DNA analysis I
progﬁure i ita~inedrporation into casework or
dat ase~$> ic (C08.1.3.2)

"H%ve material &cations to analytical procedures been .

@Kdocumented ant’subjected to validation testing?
8.1.4(FQ) O‘Q If methods are not specified, does the laboratory,
\ wherever possible, select methods that have been
Q published by reputable technical organizations or in
relevant scientific texts or journals or that have been
appropriately evaluated for a specific or unigue
application?

8.1.3.4

Discussion

For laboratory systems that consist of more than one laboratory, each of the laboratories must complete
and maintain performance-based validations {e.g., sensitivity and precision), while basic validation studies
may be shared among all locations in a laboratory system. The internal validation materials must be
documented, summarized, and approved by the technical manager/ieader. Summaries of a system'’s
internal validation studies must be available at all sites.

Each new instrument or performance-based software change (including upgrades) requires a performance
check. A performance check is an evaluation of a validated procedure existing in the laboratory system to
ensure that it conforms to specifications and may include such studies as reproducibility and sensitivity.
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However, if acquisition of new equipment leads to a method change (e.g., DNA detection from a gel-based
to capiilary-based system), internal validation studies must be performed.

A list of the validation studies in compliance with Standard 8.1 will be incorporated by the auditor into the
comment section below. The validation studies found to be in compliance with Standard 8.1 after one
external audit do not need to be reviewed.

DISCUSSION HISTORY Revision 6 issue Date July 1, 2004
«  Added clarification to validation studies
«  Added paragraph requiring performance checks
«  Deleted note referencing SWGDAM

«  Added paragraph requiring auditors to list validation studies reviewed. When compliant with standard, validailon studies
need not be reviewed in future audits

&
Comment %Q\
O
N
o@&@
<O
AN
\\0 % <</
S &
< x<Q N)
x<Q \(\ OC)
AR
O O A
NIPNIED
S
SENN
L& O
S
Q€
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L4

, Standard 9: Analytical Procedures

9.1

9.1.1

9.1.2

9.1.3(FO)

Discussion

Yes No NIA

Does the iaboratory have and follow written analytical

procedures approved by laboratory management/technical
manageriieader?
Does the laboratory have a documented standard operating

protocol for each analytical technigue used?

Do the analytical procedures describe reagents, sample
preparation, extraction, equipment, and controls that are
standard for DNA analysis and data interpretation?

Does the laboratory have a procedure for the differential

extraction of stains that contain semen?

o

To successfully satisfy Standard 9.1, compliance must be demonstraled with all &f@fe subcategories of

Standard 9.

This approval must be documented. Technical protocols must be reagd

o

Technical protocols for each analytical technology must be approved by thetechnical manager/ieader.
@ge!v

and reflect the current praclices employed by the laboratory. (\
DISCUSSION HISTORY Revision 6 Issue Date July 1, 2004 QOK

o  Changed wording

Comment

9.2
9.2.1

9.2.2

9.2.3(a) OQ Has the laboratory identified and evaluated the reagents

\\
9.2.3(b)Q

o@&
.\QQ \C) Q/é

0 c)\ Yes No N/A
Does the Iabc}%&v us\'{:eag@hat are suitable for the
ed?

formulating reagents?

methods % QO
Does t§ ram@@a&/?@én procedures for documenting

commergial i&b’es a
Are_feagents efe@ the identity of the reagent, the date
o&y paration or @l ation, and the identity of the individual

@reparing the reagent?

critical to the analysis process prior lo use in casework?
Has the laboratory identified and evaluated the following
critical reagents!

(=) Restriction enzyme

(b Cormmercial kits for performing genetic typing

(c) Agarose for analytical RFLP gels

{d) Membranes for Southern blotting

{e) K562 DNA or other human DNA controls

{f Molecular weight markers used as RFLP sizing
standards
{s)] Primer sets

(h) Thermostable DNA polymerasse
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Discussion

To successfully satisfy Standard 8.2, compliance must be demonstrated with all of the subcategories of
Standard 9.2.

Reagents must be labeled with the identity of the reagent and a tracking mechanism identifying
preparation or expiration date and component sources. Records must be maintained that identify the
preparer of the reagent and the quality control measures (if any) used to check the reliability of the
reagent. The laboratory must identify the reagents critical to the analytical processes used and evaluate
each, prior to their use on avidence and convicted offender samples. This list must include, at a minimum,
those crilical reagents listed in Standard 9.2.3(b). Laboratories must have written procedures detailing the
quality control measures in place for evaluating reagents and materials, the acceptable range of results,
procedures for acting upon data that are unacceptable, and the mechanisms used for documentation and
the subsequent approvalirejection of quality control data. The critical reagents listed in Standard 9.2.3(b)
are not applicable universally to all types of DNA methodologies. )

%]

Standard 9.2.3(b), part{a), (¢}, (d}, and {f) refer to RELP-based technology. ‘\O

DISCUSSION HISTORY Revision 6 Issue Date July 1, 2004 %Q
«  Changed wording in first paragraph . O
2

+ Replaced last sentence of paragraph with a reference {o Standa 9.2.3(@0

. Q/é

«  Added reference to convicted offender samples

e  Added sentence defining minimum requirements for fisting critical rﬁq%

Comment

Yes No N/A

O &O
9.3(FO) Does the tag@\%w h{&'and%ow a procedure for
evaluaiigg\ qu {idy of n DNA in samples?
Discussion O 0(\ @%
O

When using PCR: d analysis tec@ques for nuclear DNA, the presence or absence of detectable
human DNA Iso be assessed with regard to the unknown evidentiary samples for compliance to

Standard aﬁ

A less direct method for estimating or controlling the amount of recovered DNA, such as control of sample
size (e.g., size of a hole punch, volume and length of a hair shaft) is an acceptable approach. These
methods are suitable for use on known reference samples from casework, database samples, and
gvidentiary items that are subjected solely to mitochondrial DNA analysis. In such instances, the response
to Standard 9.3 wouid be Not Applicable.

DISCUSSION HISTORY Revision & lssue Date July 1, 2004
« Deleted first sentence in first paragraph
«  Added reference io nuclear DNA in first paragraph
«  Changed wording in second paragraph

»  Deleted last paragraph
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Comment

Yes No NIA

9.3.1 Does the laboratory use procedures for establishing the
presence of high molecular weight DNA from RFLP
casework samples?

9.4 Does the laboratory monitor the analytical nrocedures
using appropriate controls and standards? (C09.3)

9.4.1 Does the laboratory use the following controis for RFLP .
casework analysis? (C08.3.1)

9.4.1.1 Quantitation standards that estimate the amount of DNA 2 L
recovered by extraction (C09.3.1.1) *C EZ

9.4.1.2 K562 as a human DNA control (C09.3.1.2) \A L

9.41.3 Molecular weight size markers at defined intervals fn% .
bracketing known and evidence samples (C09.3.003)

9.41.4 Procedure to monitor the completeness of rest n o

enzyme digestion (C09.3.1.4) %)
N
Discussion QO C)OQ &
Standards 9.4.1 through 9.4.1.4 apply to RFLP-based\\E@)ﬂolc}%\, QS y
For database laboratories (convicted offender), g@wing 9&@.3.1.3, no mote than five lanes
may exist between marker lanes. Additionallyé"e rdi n 3.1.4, these iaboratories may monitor
the completeness of a restriction enzyme d(i%_ fhro or other method.

O t
DISCUSSION HISTORY Revision 6 Issue Date @ \ 2%4@ @0

e Added a standards reference li%o \$O &
. crangesword > <
hanged wording \6 O(\ \/

« Deleted reference to ase rig, utoradiogram/lumigraph assessment methods
e Deleted last se@e of paragrapho@
Comment

o

Yes No N/A

9.4.2 Does the laboratory use the following controls for PCR
casework or database analysis? (C09.3.2)
9.4.2.1 Quantitation standards that estimate the amount of human
nuclear DNA recovered by extraclion {C09.3.2.1)
9.4.2.2 Positive and negative amplification controis {C09.3.2.2)
94.23 Reagent blanks (C09.3.2.3.1)
9.4.2.4 Allelic ladders and/or internal size markers for variable
number tandem repeat sequence PCR-based systems
(C09.3.2.4)
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9.5 Does the laboratory check its DNA procedures annualiy or
whenever substantial changes are made to the protocol(s)
against an appropriate and available NIST standard
reference material (SRM) or standard traceable to a NIST
standard? (C09.4)

Discussion
Standards 9.4.2 through 9.4.2.4 apply to PCR-based technology.

Laboratories have the option of using one sample from the NIST SRM or to create/purchase a NIST
traceable standard for the annual check of typing results for each genetic system (e.g., STRs, Y-STRs,
mtDNA) used by the laboratory. { aboratories are not required to purchase a NIST SRM kit each year to
comply with Standard 9.5. Laboratories may identify controls and run these against the NIST SRM, which
in turn makes these controls NIST traceable. For those laboratories that use a bloodstain control, a “lot’ is
identified as the bloodstain(s) that is tested against the NIST SRM, not the person fromrwhom the blood
was drawn. This lot can be used annually to verify the controis and DNA procedurea,)@ se by the

laboratory. A\
STANDARD 0.4.2.3 HISTORY Revision 8 lssue Date July 1, 2004 \

«  Delsted “(FO)" e
« Added"(C09.3.2.3.1) 06\
DISCUSSION HISTORY Revision 6 issue Date July 1, 2004 O\e Qﬁ
«  Added standards reference paragraph Q C)O &
«  Deleted first two paragraphs . (')® é\, Q/é
+  Added new paragraph regarding NIST SRMs Q) ‘&Q @
< x<Q N)

Comment \@ \Q OC)

O

* &

\e> QO N Yes No  N/A
2.6 Does the la to ea ow written general guidelines for .
fthe inte%ta fon ata”? .5)
9.6.1 Does m} horatory ve@t at all control resuits are within o
es ed tolerance ranges? (C09.5.1)

9.6. e appropriate, are visual matches supported by a numerical

2
Qﬁmatch criterion?
3

Has the 1996 National Research Council Report and/or a court-
directed method been used for the statistical interpretation of a
DNA profile for a given poputation and/or hypothesis or
relatedness and are these calculations derived from an established
population database appropriate for the calculation?

9.8.

Discussion

For Standard 9.6.1, laboratories using RFLP-based technology must verify and document that controls fail
within established tolerance ranges. For PCR-based technologies, iaboratories must verify and document
that the types of controls are correct.

Standard 9.6.2 applies to RFLP-based technology.

Standard 9.6.3 does not apply to mitochondrial or Y-STR DNA testing.
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BISCUSSION HISTORY Revision 6 Issue Date July 1, 2004
« Discussion paragraph deleled
«  Added new discussion paragraph regarding verification and documentation of controls

»  Added two sentences regarding application of Slandards 9.62 and 9.6.3

Comment

é\O
Q
< N
«° QOQ &
. QQ) X %
O\\ (\6 @Q/
Q<@ A
SR ¥
%\'{0 \@6 Q
© O <K&
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. Standard 10: Equipment Calibration and Maintenance

Yes No N/A

101 Does the laboratory use equipment that is suitable for the [
methods employed?

10.2 Does the laboratory have a documented program for calibration of o
equipment and instruments?

10.2.1 \When available and appropriate, are standards traceable to o
national or international standards used in the calibration of
equipment?

10.2.11 Where traceability lo a national standard of measurement is not o

applicable, does the laboratory provide satisfactory evidence of
correlation of results?

10.2.2 For each instrument requiring calibration, has the frequency of .
calibration been documented and has such documentation been 6
retained in accordance with applicable federal or state law? . <

10.3 Does the laboratory have a documented program to ensure that A\
instruments and equipment are properly maintained? @K
10.3.1 Have new instruments and equipment, or instruments and

squipment that have undergone repair or maintenance,k@;n
calibrated before being used in casework analysis? N
10.3.2 Have written records or logs been maintained for %%na ce
service performed on instruments and equipmenK h
documentation been retained in accordanceQi@ap {E&e

ch -
federal or state law? &
iscussion O\ Q

NS
To successfully satisfy Standards 10.2 and 10@§om;&$’e n@b@ demonstrated with all of the
subcategories of both standards. (5\ ) O
To successfully satisfy the requiremen@\s‘{ecki?@ andarhA40.2, the laboratory's documentation must
include the identification of all critica@quip%@ ;& uments that require calibration. The laboratory's
8.1

an
documentation must include the séhedulesfor a% ords of all calibrations for the critical equipment and
instruments. Critical equipm@nstr tsir( ose requiring calibration prior to use and periodically

thereafter when the accur ibra f tifat) ¢trument directly affects the results of the analysis.
Critical equipment, caiibr. - ceability are defined at the beginning of this document. Standard
10.3.1 does not appiyg&instru S @uipment that cannot be calibrated by laboratory personnel
(e.q. fluorescence&{\ detection i ments).
DISCUSSION HI@Y Revision 8 lssue Date July 1, 2004

« C g&d wording in first paragraph.

«  Changed wording in second paragraph and defined requirements for equipment calibraticn.

«  Added sentence regarding application of Standard 10.3.1.

Comment
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L

. Standard 11: Reports

11.1(FO) Does the laboratory have and follow written procedures
for taking and maintaining case notes to support the
conclusions drawn in laboratory repornts?

11.1(CQ) Does the laboratory have and follow written procedures
for generating and maintaining documentation for
database samples?

11.1.1(FO) Does the laboratory maintain in a case record all
documentation generated by examiners related to case
analyses?

11.11{C0O) Does the laboratory have written procedures for the

release of database sample information?

Discussion

applications and does not apply to forensic {anonymous) population data
caseworking laboratories to estimate aliele frequency information.

The release of database sample information in Standard 11.1.1(CO) is specif':gs
t

.\0

Yes

9
%)
O

No

NIA

limited to database

hat are used by

Laboratory case records may be in hard copy, electronic files, or a bination of both formats.

<
Materials contained in case records must demonstrate com{éi@e 8@i ,{tandard.

wi
DISCUSSION HISTORY Revision 6 Issue Date July 1, 2004 ’\\C)Q Q\' @E
«  Added sentence defining formats for case recordQO 6\0 0@
XS

«  Added sentence requiring materials in case 5 {0 elicompli with standard
X

>
Comment (O\‘ \Qb Q/Q

11.1.2(FO) Q the labor @eports include the following criteria:

KOQ (a) Case identifier

Q (b) Description of evidence examined
{c) Description of methodology
(d) Locus
(e) Resulis and/or conclusions

(f) Interpretative statement (either quantitative or
gualitative)
{¢9) Date issued

(h) Disposition of evidence

(i) Signature and titie or equivalent identification of the
person{s} accepting responsibifity for the content of the
report

FBI DNA Quality Assurance Andi{ Doconent
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Yes

No

N/A
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11.1.3(FO) Does the laboratory have written procedures for the
release of case report information?

e r— um—— ————

Discussion

The laboratory must generate sufficient documentation for each technical analysis to support the reported
conclusions such that in the absence of the examiner/analyst who directed the analysis, another qualified
individual could evaluate and interpret the resulting data.

DISCUSSION HISTORY Revision 6 Issue Date July 1, 2004

s  Replaced "assay" with “analysis”

Comment

)
W
%)
. 0%
N\

\@& 5)

«° QOQ &

. 0@ Q\ Q/é

S L&
RV <& N
X9 O
fé\@ \(\ O
X,
AL
NS
& K
$\\ OO O\/
SENN
L& O
S
Q€
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. Standard 12: Review

Yes No N/A

121(FO) Does the laboratory conduct administrative and technical
reviews of all case files and reports to ensure conclusions
and supporting data are reasonable and in the constraints
of scientific knowledge?

12.1(CO) Does the laboratory have and follow writlen procedures .
for reviewing database sample information, results, and
matches?

1211 Does the laboratory have a mechanism in place to L

address unresolved discrepant conclusions between
analysts and reviewers?
Discussion

The laboratory must have written procedures defining the glements associated w‘%’ h administrative
and technical reviews, The laboratory must define the qualifications and respo@ ies of the
administrative reviewer and technical reviewer. The administrative reviewer is@ t required to be a current
or former qualified DNA examinerfanalyst.

*

All individuals who perform technical reviews on DNA casework mus c\f)e peen previously qualified in the
specific DNA technology that the review is encompassing. The la ory (ust demonstrate that the
technical reviewer has a basis of knowledge that will allow himll\ oe e the conclusions and
supporting data are reasonable and within the constraints @n&{ egi?]ce. The laboratory must
describe the documentation method used for demonstrat ompletiph of eadh review, as wellas a

o aq/ﬁ

procedure that defines the course of action necessary \g{) evefil solved discrepancy. This

applies to both forensic casework as well as databa&e\ or 8. @

To comply with Standard 12.1(CO) laboratorie %swst E))O percent review of database
ggé inter

samples. A National DNA index System-ap da alidated expert system can be used to
interpret and review.

DISCUSSION HISTORY Revision 6 Issue D%%L @‘ ,&
« Deleted “frequency” and "reg@rom{&ara and changed wording

»  Added paragraph requitin 0 perée ataview for compliance with Standard 12.1{CO) and approval for use of
expert systems to Intgrpft an E

QQ;:& ®
©

Comment
<

Yes No N/A

12.2 Does the laboratory have and follow a written program fhat
documents the annual monitoring of the testimony of each
examiner?

12.2(C0O) Does the laboratory have and follow a written program that

documents the annual monitoring of the testimony of
laboratory personnel?
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Discussion

In forensic DNA and convicted offender database laboratories, the testimony of individuals who provide
expert withess testimony as part of their current positions must be monitored at least once annually.
Several methods of monitoring are possible, and laboratories may select an appropriate approach.
Laboratories must define the elements and standardize the method for capturing information necessary to
review an individual's testimony. Supervisors must review the testimony monitoring results with each
individual, serving to identify areas of strengths and weaknesses. The laboratory must provide clear
documentation identifying individuals who did not testify over the course of the year,

Comment

)
W
%Q}
é\O
0@0 QY
<O

AN

\\Q % <</

O

< x<Q N)
AR
O ) &
NIPNIED
S
$\\ OO O\/
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& O
S
Q€
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Standard 13: Proficiency Testing
Yes No N/A

13.1 Do examiners and other personnel desighated by the technicai
managerfleader who are actively engaged in DNA analysis undergo
open external proficiency tests at regular intervals not to exceed 180
days?

Discussion

All technical personnel who participate in DNA analysis (casework or convicted offender) must undergo
two external proficiency tests per year. One test must be performed in the first six months of the calendar
year and the second in the last six months of the calendar year. The interval between consecutive tests
must be at least four months and not to exceed eight months. The laboratory must define and consistently
use the date that the proficiency test is performed as the received date, submitted d r the due date.
An external proficiency test is defined as a test provided by a second agency. An. nal proficiency test
provider must demonstrate compliance with the proficiency testing manufacturi idelines established
by the Technical Working Group on DNA Analysis Methods and American S y of Crime Laboratory
Directors/Laboratory Accreditation Board (Guidelines for DNA Proficiency Manufacturing and
Reporting, Technical Working Group on DNA Analysis Methods Qualily @surance Subcommittee and
American Society of Crime Laboratory Directors/Laboratory Accreditatign Board DNA Proficiency Review
Committee Volume 21, Number 2, April 1594). Alternatively, the al proficiency test provider must
demonstrate compliance with the international Standards Organizétion e 43.
LoD e

The test results from each participant in the laboratory m sthe rethed tonihe provider by the specified
due date to ensure incorporation into the provider's ex i sumary > All external proficiency tests

must have defined due dates for the return of testinghibformatiofllo th t provider. Regardless of
" whether the test provider is one who provides a?xbrnai a@\ort or not, ihe laboratory must not

have access to the proficiency test results unt%\ part@& is @ ompleted the test.

X \
Newly qualified technical personnel mu &f&r int@e e@ proficiency testing program within six
months of the date of qualification. \\Q
o <

Technical personnel must be ext yp len%'zgted on an annual basis in each DNA technology
(RFLP, PM/DQA1, STRs, mtD ot i which they perform casework examinaiions. Each
qualified analyst must be agsighed a Misfher own proficiency test set. The laboratory must
handle proficiency test saél [

es in{Qe saniemanner as their casework or database samples. Laboratories
that routinely employ am ap ch fo"o gnducting DNA examinations {such as several technicians,
each performing a séparate, dedicat pect of the DNA process on evidentiary materials) may likewise

employ a team ach for performing proficiency tests. However, ali technical personnel must be
proficiency tes each aspect of the DNA process in which they performed DNA testing over ihe course
of a year.

Individuals who perform both RFLP- and PCR-based analyses in casework or database applications must
be externally proficiency tested for each method. One test may include only RFLP analysis with a second
test that is limited to PCR analysis. This does not preciude the possibility that both technologies (RFLP and
PCR) may be administered on a single proficiency test. In either case, the two external tests per year are
required.

individuals who perform multiple PCR testing methodologies (e.g., PM/DQA1, STR, mtDNA) in casework
or database applications must be externally proficiency tested for each method. This does not preciude the

possibility that all PCR methodologies may be administered on a single proficiency test. As stated
previously, two external tests per year are reguired.

There are no proficiency test requirements for individuals who function solely as the technical
manager/leader or the CODIS manager.
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The laboratory's proficiency testing program must include testing for ali genetic loci used by the laboratory

in casework and database applications. Fo

loci must include characterizations (or aitempts at characterization) for all 13 genetic loci.

DISCUSSION HISTORY Revision 6 issue Date July 1, 2004

*

.

Added clarification 1o the time Intervat between proficiency lests

Added a slatement requiring a defined and consistent date that a proficiency test is performed

Changed wording that requires new technical personnei to be proficiency tested within six months after being qualified
Changed wording that requires technical personnel lo be proficiency tested annually

Added statermnents that further clarify the handling of proficlency {est samples in accordance with casework/database

samples 6

Deleted "180 day(s)" ‘\O

Comment %Q
.\0
&
@ N
o R Yes No  N/A
SRR
13.1.1 Does the laboratory maintain the foilowl cords, for pa@lcy

13.1.2

FBI DNA Quality Assurance Audit Document

tests and is such documentation retal n a%@dan
applicable federal or state law? (@) \
Q x<Q

(a) Test set identifier

(b) Identity of the exaq{’n&&@ 6\0 O

{c) Date of anaiys(igc;/r?d co 11%0

A
(d) Copies @ata@% n tgzupporting the conclusions
A\ OV,
(e Pr@jen§@9 gg:p
epa

re
H {Qﬂ%!y discr r@oted

(gQ® Corrective action taken
©

Q Yes No N/A
Has the laboratory established at a minimum the foliowing criteria
for evaluating proficiency tests:

(a) All reported inclusions are correct or incorrect.

{b) All reported exclusions are gorrect or incorrect.

(c) All reported genotypes and/or phenotypes are correct or
incorrect according to consensus genotypes/phenotypes or within
eslablished empirically determined ranges.

(d) All results reporfed as inconclusive or uninterpretable are
consistent with written: laboratory guidelines. The basis for
inconclusive interpretations in proficiency tests must be
documented.

(e) All discrepanciesferiors and subsequent corrective actions
must be documented.

issue Date 07/04 (Rev. #6)

r example, laboratories that conduct STR analysis at 13 geneiic
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() All final reports are graded as satisfactory or unsatisfactory. A
satisfactory grade is attained when there are no analytical efrors
for the DNA profile typing data. Administrative errors shall be
documented and corrective actions taken to minimize the error in
the future.

(g) Al proficiency test participants shall be informed of the final
test results.

Discussion

The laboratory must have and use a documented program for evaluating proficiency testing data as listed
in Standard 13. This must include documentation (such as a summary report) that addresses the
evaluation of all participants. Additionally, such evaluations should identify any levels of administrative,
analytical, or sysiemic errors and define what (if any) corresponding corrective actions are hecessary.
Such evatuations must be avallable to the participants.

Comment <
O

S,

Pl
6\\0@ & @Q’é
Q<@ A
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+ Standard 14: Corrective Action
Yes No N/A

14.1 Does the laboratory have and foliow written procedures for
taking corrective action whenever proficiency testing
discrepancies andfor casework errors are detected?

14.1{C0O) Does the laboratory have and follow written procedures for e
taking corrective action whenever proficiency testing
discrepancies and/or analytical errors are detected?

14.1.1 Does the laboratory maintain documentation for corrective
actions and is such documentation retained in accordance with

applicable federal or state law?

Discussion S
The elements listed for Standard 14 may be assessed through a review of existin ratory
documentation. N\
%)
Comment %
é\O
Q
N4 Qﬁ
@Qo Sy é&
& @ &
SO
o X
Q x<Q N)
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(2}

. Standard 15: Audits

Yes No N/A

15.1 Are audits of the laboratory completed and documented

annually?
15.1.1 Did the audit procedures address the following:

{a) Quality assurance program

{b) Organization and management

(©) Personnel

(d) Facilities

{e) Evidence control ,26 I

{f) Validation 6\

)] Analytical procedures %6

{h} Calibration and maintenance ‘6\0

(i) Proficiency testing &QQ *

() Cotrective action QO C)OQ A

(k) Reports ) 0@ X_ Q/é L
. N %)

0] Review QO Q}Q Q®

(m)  Safety XS C)

SANNe)

{n) Previous audits%\(b' @G 0

15.1.2 Has the laboratory&@ned a u&;@at%on pertaining to
i |, a

audits in accorda‘% th n({'e n gency, and state

requirementsgg
15.2 Did a seco ncy@em rticipate in an annual audit of
the Iaboragy a%&@s nc two years?

The DNA Iab@ must be audited annually. Every other year a qualified auditor from an external

Discussi ’6
iscussion @K

agency m duct the audit. At least one participant of the external auditing team must be or have been

a previousiqualified anaiyst in the specific DNA technology (e.g., STRs, mtDNA) In which the external
audit is encompassing. A qualified auditor is an individuat who has successfully completed the DNA

Auditing Workshop sponsored by the FBI. At least one pariicipant in an internal audit must be a gualified

DNA analyst or technical manager/leader. One of the individuals must be a qualified auditor.

Audits must be conducted once per calendar year, with the interval between audit dates not less
than six months and not exceeding 18 months.

After the audit is completed, the auditor briefs DNA laboratory management regarding the results. This

briefing should detail specific areas of findings (noncompliance), observations (general comments and/or

recommendations), as well as recognitions of commendable performances.

A written report should be prepared within 30 days of an audit. The audit report consists of the completed

checklist, with any areas of noncompliance fisted under the findings section of Appendix A. All findings
must be clearly identified and referenced to the appropriate standard. Recommendations must not be

FB] DNA Quality Assurance Audit Docunzent
Issue Date 07/04 (Rev. #6)




included in the audit document. The laboratory must ensture that an adequate response has been
generated with regard to all findings, detailing any incorporated corrective actions if appropriate within the
response section of Appendix A. Prior audit reports must be available to auditors as a measure of the
laboratory's response lo previous findings. it is critical that findings identified in a previous audit report are
thoroughly addressed and resolved (if possible) within the DNA laboratory’s capabilities. To fulfill the
requirements assoclated with Standard 15.2, the laboratory must show evidence of an adequate
response to all findings detailed in the previous audit. A laboratory's written course of action or
response to the findings in an audit report (document) should be maintained as part of the audit report
{document).

The audit process criteria listed in Standard 15.1.1 must also include an evaluation of the laboratory's
practices that relate to individual qualifications, training, continuing education, and court testimony.

Noie: National DNA Index System participating laboratories must refer to the National DNA Index System -
Laboratory Audits and External Proficiency Testing Operational Procedures. S

%]

DISCUSSION HISTORY Revision 6 1ssue Date July 1, 2004 ‘\O
«  Changed wording in first paragraph Q\
«  Added statements for guallfication reguirements of members of the extemnal ziud't t?e)-l
+  Added wording to define a time frame of 30 days after the audit for the writt@pcrt to be prepared
«  Added sentence requiring that recommendations must not be inciude(@he a%\ocumem

&

«  Added note for National DNA Index System participating EaboraQQ C)O

@ X
& @ &
Comment N QS
Q° & >
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Standard 16: Safety
Yes No N/A

16.1 Does the laboratory have and follow a documented
environmental health and safety program?

Discussion

Al information addressing environmental health and safety must be current and available to laboratory
staff. At a minimum, the laboratory must have bloodborne pathogen and chemical hygiene plans. This
information must be updated to refiect changes in a technical procedure (e.g., radioisotopes) or the
remodeling of laboratory space {e.g., changed evacuation plans) that may have an effect on the
laboratory's environmental health and safety pregram. To fulfill the requirements associated with Standard
16.1, the laboratory must provide documentation that its environmenta! health and safe%program has

been reviewed to ensure that all practices are appropriate and contemporary. 172
DISCUSSION HISTORY Revision & lssus Date July 1, 2004 éo
»  Added sentence requiring bloodborne pathogen and chemical hygiene plans %Q
Comment %\Q
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« » . Standard 17: Subcontractors of Analytical Testing for Which Validated

Procedures Exist
Yes No N/A

171 Does the laboratory require certification of compliance with
these standards when a subcontractor performs forensic DNA
analyses for the laboratory?

17.1.1 Has the laboratory established and does the laboratory use
appropriate review procedures to verify the integrity of the data
received from the subcontractor?

17.1.1(CO) Has the laboratory established and used review procedures
that include but are not limited to each of the following:

(a) Random reanalysis of samples

b) Visual inspection and evaluation of results/data Cs
[¥]

) Inclusion of quality control samples - Q

(
(
(

d) On-site visits

Discussion O
2
ria

A subcontractor, as a forensic DNA laboratory or a convicted ol@? atory, must demonstrate
compliance with Standard 17.1 by undergoing an audit with regpect t lements listed in this
document. Compliance with Standard 17 is required if the fofensic(or ponvi offender iaberatory pays
for a subcontractor to perform analysis using analytical hodsyourren ployed by the forensic or
convicted offender laboratory or the laboratory enterxv an rect or indirect) with another

laboratory for forensic DNA testing (e.g., crimina dspwork(paterni ting in criminal matters, convicted
} 0
s @ainiain “ownership” and must comply

offender/database testing), in which the forensic'ef con laboratory wili maintain "awnership”
of the case. The forensic or convicted offenq@abor t@
with Standard 17.1.1, if any of the foliowiq@t eriajare’app cable:

(a) The forensic/convicted of rclér ! wa use any samples, extracts, or any materials from
the subcontractor for the se re t¥sting (i.e., a subcontractor prepares an extract that
will be analyzed by th sic/ as oratory).

N\ Qo' AV
{b) The forensicfcéyicte d@q@ratory will interpret the data generated by the
subcontractor. %

S

{c) The fo@(sic/convicted of@ier laboratory wili issue a report on the results of the analysis.

(d Qo ensic/convicted offender laboratory wili enter a DNA profile into CODIS from data
gengrated by the subcontractor.

To minimize the redundancy of multiple audits {(each requiring the same quality assurance elements as
listed in this document) of the same subcontractor over the course of the year, contracting laboratories
may elect to accept the audit documentation generated from an externat audit conducted on the
subcontractor laboratory. The audit documentation must include the audit checklist, audit report, and the
subcontractors’ responses, andfor foliow-up actions to any findings detailed in the report. Such
documentation or copies must be retained by the contracting laboratory. it is noted that an on-site visit is
different from an external audit.

To minimize the redundancy of multiple on-site visits to the subconiracting laboratory (CO17.1.1[d)),
contracting laboratories may elect to accept information/documentation generated from an on-site visit
conducted on the subcontracting laboratory by a Nationa} Institute of Justice/Federal Bureau of
Investigation-sponsored laboratory assessment team or public laboratory with similar analysisfcontract
criteria.
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On-site visits (CO17.1.1[d]}, if conducted following the external audit on database laboratories or as a
component of the review process on a forensic DNA laboratory (FO Standard 17.1.1), should include a
reevaluation of any findings detected during the audit. A minimum of one on-site visit is required per
contract period.

Al reviews associated with the criteria kisted in Standard 17.1.1 (a-d) must be sufficient to thoroughly
assess the integrity of the subcontraclor’s data. A National DNA Index System-approved and internally
validated expert system can be used to interpret and review data.

DISCUSSION HISTORY Revislon 6 Issue Date July 1, 2004
. Added statements clarifying a subcontractor's compliance with Standard 17
«  Added alist of criteria that defines a forensiciconvicted offender laboratory maintaining ownership of a case
s Changed wording in second paragraph
o Added paragraph giving direction on minimizing redundancy of multiple on-site visits to sub‘:@@mng laboratories

~\

e Added a sentence requiring one on-site visit minimum per contract period é
+  Deleted ‘ast sentence of second paragraph %

+  Added sentence approving the use of expert systems for data interpretation %&éview
RIS
R\

Comment
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Appendix A: Findings and Responses

Note: Auditors should reference any standard found to be in noncompliance in the findings section below.
Directly under the standard, describe the finding of noncompliance in terms of the standard.
Recommendations must not be included in the audit document.

DISCUSSION HISTORY Revision 6 issue Date July 1, 2004

s Added note to auditors regarding noncompliant standards

Findings
9
<
©
Responses é
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(\é\o
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Introduction and
Safety

About This This chépter describes the Térﬁperature Vérification System and
Chapter provides safety information. S

In This Chapter \Thir'rs ch-:;pfer cé)_ﬁtaiﬁs the. fdllb&i‘ng topk;g:\ -
o)
Topic %v See Page
About This Manual O 1-2
About the Temperature Veriiig{l@ﬁ System 1-4
0.2-mL. Probe Assembly (Q‘ r\* 1-5
Digital Thermometey’, O~ ~ 0O~ A 1-6
Safety o -8 |
. (')"’
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- W L T.h(‘a temperature meajsured ‘by the probe agsembiy appears on the
digital thermometer display in degrees Celsius.

| 4+ When you complete the test, move the on/off switch to turn off the
digital thermometer,

Temperature The sample temperature display on the instrument will be different from
Display the display on the digital thermometer during heating or cooling
| Differences transitions. This is because the digital thermometer measures block
temperature while the thermal cycler measures sample temperature.

o The instrument sample temperature display is a function of the tube
i type and the reaction volume.
Using the Probe We recommend that you use the probe ass@q&ly and digital
o While Running thermometer only for the temperature fbration Verification Test and
Programs the Temperature Non-Uniformity Test which are described in this
- manual. If you use the probe ass and digital thermometer while
running programs other than thoseised in these two tests, be aware
= that the accuracy of the probe\@sembiy will decrease due to the effect
- of the heated sample bloc er.
' The heated cover no&@ op s at 105 °C. The effect of the heated
f | cover on the prob Z@&r%\ses as the temperature of the
i sample block appio chga\' 9 °%
E N e
N 2,90
E N <&
P LA
O LoV

LI TIR T
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N Chemical Waste AHNING CHEMICAL WASTE HAZARD. Wastes ﬁroduced .by. .Applied
q Hazard Warning Biosystems instruments are potentially hazardous and can cause injury, illness,
- or death,

. | ¢ Read and understand the material safety data sheets (MSDSs)
) provided by the manufacturers of the chemicals in the waste
| contalner before you store, handle, or dispose of chemical waste.
= Handle chemical wastes in a fume hood.
: Minimize contact with and inhalation of chemical waste. Wear
el appropriate personal protective equipment when handling
chemicals {e.g., safety glasses, gloves, or protective clothing).
| +  After emptying the waste container, seaiajvith the cap provided.
o + Dispose of the contents of the wasie Q’% and waste bottle in
‘ accordance with good laboratory adtices and local,
| state/provincial, or national envigenmental and health regulations.
= About MSDSs Some of the chemicals use V&H this instrument may be listed as
, hazardous by their manuf er. When hazards exist, warnings are
o prominently displayed { ] 1223 s of all chemicals.
rl Chemical manufa% Sm Arrent MSDS before or with
shipments of h@r ou i o new customers and with the flrst
| ard h after an MSDS update. MSDSs

shipment o %ﬁa
provide yo h th@s rmation you need to store, handle,
d e

fransp d@
ngly teEomigiey

Ll

i

'
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Instrument Safety Safety labels are ioc;éied an the instrurﬁént. Each séfety label has three
Labels parts:

¢ Asignal word panel, which implies a particular level of observation
or action {e.g., CAUTION or WARNING). If a safety label
encompasses muitiple hazards, the signal word corresponding to
the greatest hazard is used.

¢ A message pane!, which explains the hazard and any user action
required.

+ Asafety alert symbol, which indicates a potential personal safely
hazard. ’

About Waste As the generator of potentially hazardous te, itis your responsibility
Disposal to perform the aclions listed below, 4\

¢+ Characterize (by analysis if n cgssary) the waste generated by the
particular applications, reag » and substrates used in your
iaboratory. O

Ensure the health an

Ensure that the ins@nen

transported, aﬁfﬁp

or national r% tion?)
Note Facioac O oS
ote Radi or bihazar

imitati ay .

Before Operating En B&h té\fe}yo
the Instrument q’)\ ec

+ v

ty of alt personnel in your laboratory.

te is stored, transferred,
Wrding to all local, state/provincial,

aterials may require special handling,

olved .with the 6peration of the insi'r'ument haé:
ins@tion in general safety practices for laboratories

ruction in specific safety practices for the instrument
understood all related MSDS4

s\\é 'A L URNOIT] Avoid using this Instrument in a manner not specified by
O

{\ Appligd Biosystems. Although the instrument has been designed to proteci the
0 ; this protection ¢an be impaired if the instrument is used improperly.

]
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* Tests for the GeneAmp
2
s ®PCR System 9700
§ .
Overview
o About This This chapter provides infofmatiori on the tem erature veriﬁc'ation tests
e Chapter for the GeneAmp® PCR System 9700 with -mL Sample Block
Moduie.
3 ‘J
In This Chapter This chapter contains the followi ics: |
| Topic ,,‘\U See Page
, Before You Begin o " . 2-2
Calibration Verificalion,'&w 2-3
Temperature Non-@!brfnitﬁ;@‘ A 210
Data Sheet: Caligrgtion Vierificatipr{<Tast 2-18
N Data Sheet.\@nﬁeraiu@No&Wmily Test 2-19

Tests for the GeneAmp PCR System 9700  2-1
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Calibration Verification Test

Overview This test may be used to ven!y the temperature caiabratlon of your

system 9700 with a 0.2-mL Sampie Block Module.

The Calibration Verification Test consists of several subprocedures,
which must be done in order:

ﬁSubprocedure See Page
Setting Up the 0.2-mL Probe Assembly 2-3
Configuring the System 9700 2-4
Running the Test ACZ 2-5
Evaluating the Results ‘0‘ 2-8
Ending the Test A\' 2-9

YNTZGINIE PHYSICAL INJUR\%ZARD Hot Surface. Use care when
working around the heated cover @ sample block to avoid being burned by
hot components,

Equipment This fest requires

i his test requires the @mL % BiockModuIeTemperature
Required Verification Kit (P/ '{

Settin
0.2

&

‘b

th

Your kit snctud@g Q/
+ Cotton eWabs < 0@
¢ Li ?gwine@gf

0 enflcation Frame

sembly

él/ﬁ(%( meter Model 4500 with 9V battery Installed
se@%e 0.2- mL F’robe Assembfy

Action

Prehe
o

1 It the heated cover is in the torward position, lift the lever, then slide
the heated cover back.

2 Place the 9700 Temperature Verification Frame on the sampls
block.

3 Using a cotton swab, coaf well A8 with mineral oil,

4 Place the 0.2-mL Probe Assembly inlo well Ag.

Tests for the GeneAmp PCR System 9700 2.3
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To configure the system 9700 for the Calibration Verification Test:

5 Press F1 {Temp).

This automatically configures the system 9700 for the Calibration
Veritication Test. The Calibration Verification screen appsars,

Calibration Verification
Block temp = xx.x°C Cover temp = xxx°C

Place probe in well A6
Press Run

Run
=

1
1

‘ Fl F2 F3 CHF4 F5 ]
_ Running the Test Use the digital thermometer to take teriperature readings of the sample
k" well connected to the 0.2-mL Pro%s%sembly. You will take a reading
! at two different setpoint temperatires.
iﬂ *

Note If necessary, press F5 @cel) to exit the test,
To run the Calibration V. ationJest:

P\
Step | Action Q‘U C_) O A
1 Pras:s F@Run).\ $
Thi&&ls t}g& b arification Test, The Calibration
catl re

li
@ ears with the setpoint value displayed.
& O

é;?} (:ﬁfibration Verification

%

oC emp = xx.x°C Cover temp = Xxx°C
ERN\Z
: " N {%mint is 85°C
O «Q

QC/ er must be within 10°C of 85°C

\

Fl1 : F2 F3 F4 F5

Note The cover must be within 1 °C of 105 °C. It may take
several minutes for the system 9700 to ramp up.

i
)
P
.
H
b
i

Tests for the GeneAmp PCR System 9700 2.5



To run the Calibration Verification Test: {continued)

Step | Action
4 Press Enter.

The system 9700 aulomatically begins the second reading (45 °C
setpoint). The Calibration Veriffeation screen appears with the
sefpoint value displaysd.

Calibration Verification
Block temp = xx.x°C Cover temp = xxx°C

Setpoint is 45°C
Cover must be within 30°C of 45°¢C

9
7

F1 F2 Fi\\J F4 F5
) Note The cover must b?a@] 1°C of 105 °C.
' 5 Repeat step 2 throug‘h P.le'pdl for the second reading.
6 The system 9700 e 9s the calibration of the sample block
ﬁ temperature for { point values you entered and displays the

resulls, A sum{@y scr@ appaars al the conclusion of the test.

$O OV K

e MNofat 4 Verification

.(b q?
" Q‘\ual }e) re at 85%°C
: >§tua®\€:n@ ture at 45-°¢
& O

P _,;}@ Seend)
65\, Q\@um&) F2 F3 F4 r5

O &O ; &1 tered values on the Calibration Verification Test Data
I

A
A

hget, compare those values with the actual test results,
)\ 7 ~hPress Fi {Accept),

Tests for the GeneAmp PCR System 9700 2.7



end the test.

When you have completed all measurements

the Test

ing

nd

r

To end the test

Action

)
2

Ex

Remove the 0
Turn off the d

(

Press F5

mL Probe Assembly from the sample block.

il

tal thermometer and clean off the o
perature (~25

'g

, then
mple

)

°C
a

Frame from the s

Wait for the sample block {o reach room tem

remove the 8700 Temperature Verification

block,

&

Clean the oif off the sample block.

Step

2
3
4

5

Tests for the GeneAmp PCR Systen 9700 2.9
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To set up the 0.2-mL Probe Assembly: (continued)

Step

Action

4

Place the 0.2-ml. Probe Assembly into well Af.

Note As the test progresses, you will move the 0.2-mL Probe
Assembly to each of the test wells.

Thread the probe wire through the channel in the 8700
Temperature Veritication Frame to prevent damagse to the probe
and lead wires,

Make sure the probe is connected to the digital thermometer.

Slide the heated cover forward and pull the lever down.,

IMPORTANT The probe must be se @propeﬁy and the heated
cover clased carefully. If the probe crushed when the heated
cover is closed, the probs may be\damaged.

Turn on the digital thermome@\‘

Note Refer to the instr c%ws included with your Temperature
Verification Kit fora d d descriplion on operating the digital
thermometer, Model4500.

3

<

Configuring the To configure the sﬂgl QC@Q 6

System 9700

P—)

1 Turn @Qﬂe sy, 97¢0c N
B maim@??@-
2 [NPress tile~ \J

0;\@ Tﬁ@\ iii}f\e@:reen appears.

QQJS&:Q lag).

TDQ nostics screen appears,

%s‘s F3 {TempVer). !

Mhe Temperature Verification screen appears,

Temperature Verification

Temp - Calibration Verification
TNU - Temperature Non-Unifeormity

[Temo | [ TnU }
Fl F2 F3 Fa F5

Tests for {he GeneAmy PCR System 9700 2-11
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To run the Temperature Non-Uniformity Test: (continued)

Step | Action
2 The TNU Performance screen counts down the time until the
setpoint is stabilized.
TNU Performance
Sample temp = xx,.x°C Cover temp = xxx°C
Stabilizing at setpoint HiXX
Fl F2 F3 F4 F5
When the “Stabilizing at setpoint” v, decrements to zero, read
the digilal thermometer. A\
Note Refer to the instru '@nciuded with your Temperature
Veritication Kit for a detai escription on opsrating ihe digital
thermometer, Model 4509.
3 Using the numeri 5, type the value displayed on the digital
thermometer in thev” ns%clual block temperature” field.

2. O f\Q 2
Y Cﬂl&formance
< . .
\ le P & .X°C Cover temp = XXX°C
@nteé ct@lock temperature(00.0 |
> O

RO
10\) F2 F3 Fé F5

)

b b3
"N ‘The digital thermometer displays a four-digit value; round
ﬁt'& f 1o three digits before typing it in the TNU Performance
aen

4
Note f desired, record this value on the Temperature

Non-Uniformily Test Data Sheet (page 2-19) to keep a permanent
record of the 1est.

Tests for the GeneAmp PCR System 9700 2-13



{continued)

Iformity Test:

Un

To run the Temperature Non

Action

ty of the sample block

ormi

f

t values you entered and d

The system 9700 evaluates the un

isplays the
f the test

n

lemperalure for the setpo

usion o

!

A summary screen appears al the conc

resulis

C Well 94°C 37°C

94°c 37°

Well

X
¥
X
X

XXX XX
XX . X

F4
F9

XX . X XX . X

Al
Al2

X¥

XX . X

XX.X

XX . X XX,
XX

H1
HiZzZ

XR. X XX .X

c4

XX . X

XKX. X XX.¥

Cc9
Accept

1

Cance

More

FS

F3

2

Fl

o
=

.

ty Test Data

ture Non-Uniform

If you entared values on the Te
Sheet, compare those value

the actual test resulls

(‘Ov

Press F1 (Accept).

15

Tests for the GeneAmp PCR System 9700 2




X

When you have completed all measurements

end the test.

the Test

ing

End

To end the test

Action

)

mL Probe Assembly from the sample block

ital thermometer and clean off the o

Cancsl

(

Press F5

2.
g

Remove the O

i,

Turn off the d

then

25 °C)

Wait for the sample block o reach room temperature {~

remove the 9700 Temperature Verification Frams from the sample

block.

Clean the oil off the sample block.

Tests for the GeneAmp PCR System 9700  2-1




Data Sheet: Temperature Non-Uniformity Test

Instructions When running the Temperature Non-Uniformity Test, record the setpoint
values for the wells listed on this data sheet. At the end of the
Temperature Non-Uniformity Test, check the values displayed on the
system 9700 against the values recorded here. This will help maintain
accurate test records.
Note |If desired, you may photocopy this page.
Date
Tested By )
Probe Serial No. 0‘0
Thermometer
| Serial No.
;S Setpoint Value 894 °C 37°C
: At
- A12 3 OQ )
ca E R
‘ ; co
E F4
S F9
H1
3 A " .
3 H12 i} R

Tests for the GeneAmp PCR System 9700  2-19
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Tests for the GeneAmp
PCR System 9600

Overview

About This This chaptér provid.es information on the' termperature verification tests
Chapter for the GeneAmp® PCR System 9600. @6

In This Chapter This chapter contains the foliowing topf

~ O)
Topic - ‘O See Page
Before You Begin ,‘,‘U 3-2
Calibration Verification Test(\" | 3-8
Temperature Non—Uni!,Q\&ﬂ@ Tes(-\\ 3-8
Pata Sheet: Calibréjioh-Vegifichiion Tes) 3-14
Data Sheet: Te;r@réture{%ﬁ’-tj}ai@ty Test 3-15
- » W

Tests for the GeneAmp PCR System 9600 3-1
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Overview

i

T T TR T TRT ]

IR 7!

Equipment
Required

i)

(FIRT

Calibration Verification Test

This test may be used to verify the terﬁperaturé calibration of your
system 9600,

The Calibration Verification Test consists of several subprocedures,
which must be done in order:

Subprocedure See Page

Setting Up the 0.2-mL Probe Assembly 3-3

Running the Test . 3-4

Caiculating Test Results X 3-7

Ending the Test &7 38
\\J

RULGHTINE] PHYSICAL INJURY H
working around the heated cover an
hot components,

O

This test requires the 0.%&'@ erature Verification Kii
{P/N 4317939). Q Q&

Your kit includes: <(O C)Oé&

Cotion sw

X
Y o &
Ligh rafo{o @
960 Tem%gbre@‘ cation Frame
) mbly

> * &>

! L] ml?l:’}s
. a:)\' Dis\{@ 8 eter Model 4500 with 9V battery installed
T Settmgg he Q t up'the 0.2-mL Probe Assembly:
0.2-n obe. (00—
3 Ssver 1@ Stép )| Action
' ) D~¥ | lithe heated cover is in the forward position, turn the knob
x| \ﬂ C completely counter clockwise, then slide the heated cover back.
‘ Q} 2 Place the 8600 Temperalure Verification Frame on the sample
x| block.
Q{ 3 Using a cotton swab, coat well E1 with mineral oil.
‘j 4 Place the 0.2-mL Probs Assembly into well E1,

D. Hot Surface. Use care when
ple block to avoid being burned by

Tests for the GeneAmp PCR Syslem 9600 3.3
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To run the Calibration Verification Test: (continued)

NI
Oo\/

Step | Action
4 Run the Verify Calibration Diagnostic Test {Test #5) by pressing 5
then ENTER,
Note To ensure maximum accuracy, the temperatures of the
heated cover and the sample block are the same In this test, This
prevents the heated cover from affecting the accuracy of the probe
assembly,
The temperature of the sample block and heated cover goes to
40 °C, and the following display appears:
Going to 40°C...
Cvr = xxC Blk = xx.xC %
9
This dispiay shows the current 1 rature of the block cover
{Cvr = xxC) and sample biock = XX.XC}
When the temperature of%%fock cover is within 16 °C of the
sample block temperat\@, ¢ following display appears:
&
Wait 3 minute@o
Time=MM: S5 ATKS95.0C\
\ D)
This disp%g
{("Blk=48,0
and nds
on
QI BY
Re Te
x D} | ragem
X (
1D 5 \a]'é uree lemperaiure of well E1 using the digital thermometer.
'()\' F;@ his temperature as T{40).
N N

Tests for (he GeneAmp PCR System 9600 3-8
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Calculating Test Use ihe fo1|owmg mformatlon to calcu|ate the resulls of the test Hefer to
Results the calibration label in your user’s manual for the High and Low Offset

values.

Note I there is more than one system 9800 In your laboratory, the serlal
number on the calibration labet should be compared 1o the serial number on the
instrument you are testing,

Average Block Temperature at the 95 °C Hold

Use the following formula 1o calculate the average block temperature at
the 25 °C hold:

Biock Average at 95 °C = T(95) — High Offset

If the block average is more than 0.75 °C aug%or below 95 °C, your
system 9600 must be recalibrated. A\O
N

For example: (79)

li the measured {emperature of E1 was 95.2 °C, and the High
Oftset printed on your callbr ioFT label is ~0.1, you would make the
following calcutation:

Block Average at % Q@— -0.1) =953 °C

In this example, since 95. @ t differ by +0.75 °C from your
programmed t te atu ur instrument would not need to be
recallbrateb
Note offse e of degrees Celsius that the temperature of
well @err age temperature of the block when the instrument
V\gi' ibra
@ver %I nperature at the 40 °C Hold
ng formula to calculate the average block temperature at

Average at 40 °C = T(40) — Low Offset

e block average is more than 0.75 °C above or below 40 °C, your
ystem 9600 must be recalibrated.

Tests for the GeneAmp PCR System 9600




Overview
'q
i |
Equipment
Required

O
T Setting \%e
i 0.2;:é ‘obe (5
i ssen
O

N

Temperature Non-Uniformity Test

This test m'ay be used to verify the temperature uhiformity of the

system 9600,

The Temperature Non-Uniformity Test consists of several

subprocedures, which must be done in order:
Action See Page
Setling Up the 0.2-mL Probe Assembly 39
Running the Test 3-10
Calculating Test Results p 3-12
Ending the Test of 313
W\

N\
FULGIITE PHYSICAL INJURY HA@

D. Hot Surface. Use care when

working around the heated cover an%@ple block to avoid being burned by

hot components.

O

This test requires the 0.2431k"Temperature Verification Kit

(P/N 4317939),

AN
Your kit Enciudes:QO C)OQ &

¢ Cotton s.w@ X
¢ Light reoral Q{(\@ @Q/
¢ 9600\Tem fication Frame

r
+ -m 8 K:éambiy
X0 . .
% DQ esmopieter Model 4500 with 9V battery installed

@&t u@OE-mL Probe Assembly:

;l@ Actlon

If the heated cover is in the forward position, turn the knob
completely courter clockwise, then slide the heated cover back.

2 Using a cotion swab, coat the following wells with mineral oil:

Al, A4, AB, At2, C1, C4, C8, Ciz,
£1, E4, EB, E12, H1, H4, H8, and Hi2.

3 Place the 9600 Tempserature Verification Frame on the sample
block with the channsl facing the front of the instrument.

Tests for the GeneAmp PCR System 960¢ 39
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To run the Temperature Non-Uniformity Test: feontinuod)

Step | Action

2 On the third cycls, measure the temperature of well A1 90 seconds
into Setpoint #1 (95 °C selpoint temperature} using the digital
thermometer. The time-remaining clock on the run-tims display will
read “0:30" (30 seconds). Record this temperature.

3 Still on the third cycle, measure the temperature of well A1 90
seconds into Setpoint #2 {40 °C setpoint temperature) using the
digital thermometer. The time-remaining clock on the run-time
display will read "0:30" (30 seconds). Record this temperature,

The figure below shows when 1o measure the temperatures.

e el i

Measure well At Measugs well Ad
90 seconds into 90 s s into
Setpoint #1 ’S t#
I Measure \’@Q l Measure well A4
g5 -1 90 seconls Thio 90 seconds inte
3 Sez% Setpolnt #2
3 Move the Move the
probe probe
. 3 40 - @Q to well Ad to welt A8
E Tomp J Clclo ¥3 . Cyole#d |
Y No y 2 -
E :\ Q”\ kvl
N
4 ou n{cég\ur cond temperature of well A1, turn the
| {%o er ES 0 taly counterclockwise, then slide the heater
N 74 OV& ~ W\
3 Q’)\' We\the/p\hb)s assembly to the next well to be measured.
) . 9\5 \@T&e o heater cover forward, then turn the cover knob clockwise
3 C}}un i hite mark on the knob and the white mark on the cover

Are aligned.
peat the measurements on wells A4, A8, A12, C4, C4, C8, C12,
i, B4, E8, E12, H1, H4, H8, H12,

1]
) 60
“A
<
y 4

match the tempsrature display on the system 9600. This is due fo
the effect of the heated sample block cover on the prebe. If you
suspect any temperature calibration problems, perform the
Calibration Verification Test described on page 3-3.

@% Note The temperalure dispiay on the digital thermometer may not




|

gl

id]

"

Ending the Test

id)

THT IR ]

i)

For exampte:

If the measured temperature of well E1 was 39.9 °C, and the Low Offset
printed on your calibration label is +0.1, you would make the following
calcuiation:

Block Average at 40 °C = 39.9 — (+0.1) = 39.8 °C

In this example, since 39.8 °C does not differ by +£0.75 °C from your
programimed target temperature, your instrument would not need to be
recalibrated.

When you have completed all measurements, end the test.

To end the test:
2

Step | Action ;\Ov

1 Remove the 0.2-mL Probe A&Qﬂb}y from the sample block.

2 Turn off the digital thermz@g\@r and clean off the oil,

3 Wait for the sample No@ta’reach room temperaliure (~25 °C), then
remove the 9600 Te@erature Verification Frame from the sample

block. AQ .

4 Clean the oilrQ(fﬂe sa@% block.

Tests for the GeneAmp PCR System 9600  3-13
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i Data Sheet: Temperature Non-Uniformity Test
3 Instructions When running the Temperature Non-Uniformity Test, record the setpoint
q values for the wells listed on this data sheet. At the end of the
o Temperature Non-Uniformity Test, check the values displayed on the
. system 8600 against the values recorded here. This will help maintain
accurate test records. |
Lig Note I desired, you may photocopy this page. |
.y .
Date ' |
l_g :
o Tested By
| Probe Serial No. . (.‘@'
Thermometer
| Serial No,
'8
X Setpoint Value 95 °C 40 °C
Al
‘ A4
A8 &N
| i A12 2
) Ct NN
: - N S
e ct L &
: ce @2 A\ QO ~O
: e c12 6\' A\ /\U
118] E1 6 \\Qv /l V
[ \V
E4 \I\‘O (\O 1&‘ :
| : GRS S \</</
. Lol Te)
! " O NS D
5' i X MY~
? >N H8
H12

Tests for the GeneAmp PCR Systent 9600 3.15



Tests for the GeneAmp
'PCR System 2400

Overview

fests

ion

t

About This This chapter provides information on the temperature verifica

9
_OQ)

Chapter for the GeneAmp® PCR System 2400.

AN
S

In This Chapter This chapter contains the following to

4
4

See Page
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i
1
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8
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4
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Before You Begin
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Tes hﬂ

¥

Temperature Non-Unifor{K}

&oh Tokt

Callbrafioh-Verjfic
Temr:hure,‘NWU

Cata Shest
Daia Sheet

T
i

t{l Test

/i

.
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Calibration Verification Test
Overview This test may be used to verify the temperature calibration of your
system 2400,

The Calibration Verificaiion Test consists of several subprocedures,
which must be done in order:

FRULGINETE! PHYSICAL INJUR

Subprocedure See Page
Setting Up the 0.2-mL Probe Assembly 4-3
Configuring the System 2400 4-4
Running the Test ‘ ) 4-5
Evaluating the Resulls -0;17 4-8
Ending the Test :\\U 4-9
)

ARD, Hot Surface. Usea care when

working around the heated cover a mpte block o avoid being burned by

hot compenents.

Equipment This test requnres the (X\gfni_
Required (P/N 4317939).

Your kit includ L %4)
¢+ Cotto

2 R\
¢ Lngmme 0
O Te gral Qﬂ,arthcatlon Frame

@pﬁrot@ssembly

ital )‘Q ometer Model 4500 with 9V battery installed

Sett: &s@p’khe 0.2- mL Probe Assembly

6

erature Vermcatson Kt

)
R

r
As )\

Action

V1

If the heated cover is in the forward position, iift the lever, then slide
the heated cover back.

Place the 2400 Temperature Verification Frame on the sample
block.

Using a cotton swab, coat well B4 with mineral oil.

Place the 0.2-mL Probe Assembly inlo well B4.

Tests for the GeneAmp PCR System 2400 4-3
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To configure the system: 2400: (continued)

) 5 Press F1 (Temp).
-
9 This automatically configures the system 2400 for the Calibration
'_E Varification Test. The Calibration Verlfication screen appears.
x| Calibration Verification

Block temp = xx.x°C Cover temp = %xx°C
S Place probe in well B4
E Press Run
. F1 F2 F3 . F4 F5

@J
Running the Test Use the digital thermometer to take t ature readmgs of the sampfe

E | well connected to the 0.2-mL Pro embly. You will take a reading

at two different setpoint tempera

Note if necessary, press F5 ; sl) to exit the test.

To run the Callbration \£ i atioN‘est:
Step | Action ¢, O O‘( &
1 Press F@ﬁhn \ e

Thiggtdrts t lior&$ideVerification Test. The Calibration
aueq cre@ sars with the seipeoint value displayed.

F

\\‘ Q\'ilbratlon Verification

= XX.X°C Cover temp = xxx°C

i L

01nt is 85°C
ver must. be within 10°C of 85°C

3
| r Fl P2 F3 Fa Fb
]
: Note The cover must be within 1 °C of 105 °C. It may take
q several minutes for the system 2400 to ramp up.
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: To run the Calibration Verification Test: (conﬁnhed)

Step | Action
4 Press Enter.

(&

The system 2400 automatically begins the second reading {45 °C
selpoint). The Calibration Verification screen appears with the
selpoint value displayed.

»

TR}

Calibration Verification
Block temp = xx.x°C Cover temp = xxx°C

Setpoint is 45°C
Cover must be within 30°C of 45°C

5

Fi F2

Note The cover must be v w@‘h 1°C of 105 °C,
5 Repeat step 2 through gé@ for the second raading.

6 The system 2400 ev s the calibration of the sample block
lemperature for th oint values you entered and displays the |
results, A sum crea%appears at the conclusion of the test, |

Wl L

TR

e at 85°C
re ab 45°C

i

& E‘lov F2 F3 74 F5

i )ﬂ%ﬁtered values on the Calibration Verification Test Data
est, compare those values with the actual test results.

A7 ,\\9635 F1 (Accept).

il i
Ny

S

Y

o
Or

Tests for the GeneAmp PCR System 2400 4.7




end the test.

When you have completed all measurements

the Test

ing

ndl

E

To end the test

ion

Act

2

)

Ex

(

Press F5

mL Probe Assembly from the sampls block.

Remove the 0

H.

tal thermometer and clean off the o

'g

Turn off the d

then

]

)

°C

(~25
mthe s

Walt for the sample block to reach room temperature

ample

remove the 2400 Temperature Vetification Frams fro

block.

Clean the oll off the sample block.

Step

1

3
4

5

-9
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Configuring the
System 2400

To set up the 0.2-mL Probe Assembly: (continued)

Step | Action

q Place the 0.2-mL Probe Assembly into well A2,

Note As the test progresses, you will move the 0.2-mL Probs
Assambly to each of the test wells.

5 Thread the probe wire through the channel in the 2400
Temperature Verification Frame to prevent damage to the probe
and lead wires,

6 Make sure the probe is connected to the digital thermometer.
7 Siide the heated cover orward and pull the laver down,

IMPORTANT Seat the probe properly and closs the heated cover
carefully. If the probs wire is crushed the heated cover is
closad, the probe may bs damage(t)

8 Turn on the digital thermomete{

included with your Temperature
description on operaling the digital

Note Refer to the instru
Verification Kit for a desigée

thermometer, Model é\ :
o
e _.”_Qb“ \\.._”
To configure the systéi 2{{0&52 ) &
1 Turn orwe\ sys;&fh-&ho

Thécltein mafGanpa

LI

2 s F h) \:SQ‘
« D The\ te}.&éen appears.
x&@y QEFEF iag).

@hg@a)q ostics screen appears.
5 Fa (TmpVer),

e Temperature Verification screen appears.

Temperature Verification

Temp - Calibration Verification
THU - Temperature Non-Uniformity

(Terno ] {_TNU |

Fl F2 F3 F4

Tests for the GeneAmp PCR Syster 2400 4-11
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To run the Temperature Non-Uniformity Test: {eontinued)

Step

Action

2

The TNU Performance screen counis down the fime until the
setpoint is siabilized.

TNU Performance

Sample temp = xx.x°C Cover temp = xxx°C
Stabilizing at setpoint XIXX

Fi F2 ¥3 F4 F5

)

When the “Stabilizing at setpoint” v decrements 1o zero, read
the digital thermometer. A

Note Refer to the instru '@ncluded with your Temperature
Verification Kit tor a detaif gscription on operating the digital
thermometer, Model 4500,

>

Using the numeric \,type the value displayed on the digital
thermomater in hg\' nter&ctual block temperature” fisld.

N )
~
<< U Rekformance
@&?e 3 -X°C Cover temp = xxXx°C
N
! teégtu ock temperature{00.0 )
& O
6}10 F2 F3 Fi F5

MNo he digital thermometer displays a four-digit value: round

is wff to three digits before typing it in the TNU Performance
en.

L)

Note [f desired, record this value on the Temperature

Non-Uniformity Tes! Data Sheet {page 4-1 2} 10 keep a permanent
record of the test.
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To run the Temperature Non-Uniformity Test: (continued)

Step | Action

8 The system 2400 svaluates the uniformity of the sampte block
- temperalure for the setpoint values you entered and displays the
=] results, A summary screen appears at the conclusion of the test.

L&)

Well g4°Cc 37°C Well Q4°Cc  37°C 3
i A2 XXX XXX B8 XX.® XX.X 3
= n7 XX.X XX.X c2 XX.¥ XX.X |
, Bl XK. X XX.X Cc7 XX.X HX.X §
] B4 XXX KX.X |
T |
’ Fl F2 F3 Q‘O F4 F5 |

i you entered valugs on the Te c'fure Non-Uniformily Test Data
Sheet, compare those value%!fi(h the actual test results.

9 Press F1 (Accept), %V
<

-t

"

FIRT i F I

L
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=
E nding the Test When you have completed all measurements, end the tast.
= To end the test:
g Step | Actlion
1 Press F5 (Cancel),
ﬁ 2 Remove the 0.2-mL Probe Assembly from the sample block.
] 3 Turn off the digital thermometer and clean off the oil.
' 4 Wait for the sample block to reach room temperature {~25 °C}), then
E remove the 2400 Temperature Verification Frame from the sampla
block.
] 5 Clean the oil off the sample biock.
E ¥ : .' i
Q
= %6
= O
=
|
£
JE |
i
| 4

g

ml Ll

. Tests for the GeneAmp PCR System 2400 4.17




Data Sheet: Temperature Non-Uniformity Test

Instructions When running the Temperature Non-Uniformity Test, record the setpoint
values for the wells listed on this data sheet. At the end of the
Temperature Non-Uniformity Tesl, check the values displayed on the
system 2400 against the values recorded here. This will help maintain
accurate test records.

E Note If desired, you may photocopy this page.
g
- Date
Tested By ' %)
' Probe Serial No. \d()
; Thermometer &
; E- Serlal No, ~@
¢ ) 9
3 Setpoint Value 94 °C Y 37°C
=
X A2 QJ(\ .
A7 7
B1 alled S RN
4
: K B4 D Xy v
| B8 A X Y
- V - N
3 c2 QL7 2 D
c7 )
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To send your equipment for recalibration: (continued)

Step | Action

2 Ensure that the probe assembly has been decontaminated.

3 Pack the Model 4500 digital thermometer and 0.2-mL Probe
Assembly in the black case.

4 Create a package with:

¢ Black case containing digital thermometer and probe assembly
+ Decontamination cerlificate
¢+ Payment of $136.00 plus $15.00 for shipping/handling:
— purchase order, or
— company letterhead with the wordsr‘derbal purchase order," or
- Visa/MasterCard credit card in tion
+ Address and contact informa@\:

i — biliing address %Q
O

_ — shipping address,

— name and phon@umber of a contact (person most familiar
— with the ther|

e!e%‘

Note |f paymentisn ed with the package, Eutachnics will

hil} you fokine mm 00 plus a 10% administrative fee,
as

_ The lotabfor'the,n tis then $165.00.

L 5 Se s&@’pacl@\e’fre' Wepaid to Eutechnics at the address
- NSERY.

g
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Technical Support

Overview

L

About This This appendix describes hbw fo

g.et technical help from Apb!ied
Appendix Biosystems.
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il

For Support On This

Product Dial 1-800-831-6844, and...
Fluorescent DNA r
Sequencing Press FAX

22 650-638-5891
Fluorescent Fragment
Analysis (includes | Press FAX
GeneScan® applications) 23 650-638-5891
Integrated Thermal Cyclers  Press FAX

24 650-638-5891
Biolrdormatics {includes
BioLIMS™, BioMerge, and | | P18 oD | FAX
SQL GT™ applications) 25 S 5056-982-7630

a\ Y

PCR and Sequence ~
Detection Pr&i@ FAX

ortall 240-453-4613

-800-762-4001,
and press 1 for
, or 2 for

phone FAX
O\ &Q \‘ 1-800-899-5858, 508-383-7865
@Q Q\'Q) C)\-) and press 1, then
x& \ n press 6
4’%‘19. @rga@ Press FAX
\(\O Q . Q/ 31 650-638-5981
é(b‘ Qn\mn Sé@encmg Press FAX
s\\\){\() O 32 650-638-5981
™4

Technical Support

i
i
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Documents on

+o

You can access Documents on Demand throu

telephone:

Frée 24—ho'ur accéés to Applied Bibsystems techhicaf documents,
Demand including MSDSs, is available by fax or e-mail.

gh the internet or by

If you want to

United States or
Canada

£

numb

d tipgn
G

your fax number rg .

b. Press 1o ordﬁn index of available documents

and have El% to you. Each document in the
index thn number, (Use this as your order
tep "d” below.)

¢. C @00-4 7-6809 from a touch-tone phone a

order... Then...

through the Use hltp://www,appliedbfosystems.com/techsupp

internet You can search for documents to order using keywords,
Up to five documents can be faxed or e-mailed to you
by title.

by phone fromthe | a. Call 1-800-487-8809 a touch-tone phone. Have

Q. ress 1y up fo five documents and have
t@e@xe ou,

by phone from (1
outside the \\(.)
United S@Qor
Cana%

§

sacond time.

them faxed to you.

yo etnational access code, then
5 -0317, from a touch-tone phone.

) our complete fax number and country code
y (011 precedes the country code).

ress 1 to order an index of avaitable documents
and have it faxed to you. Each document in tha
index has an 1D number. (Use this as your order
number in step “d” below.}

c. Call 1-858-712-0317 from a touch-lone phone a

d. Press 2 to order up te five documents and have

Technical Support  B-5




Europe (continued)

Finland {Espoo)

Tel: 358 (0)9 251 24 250
Fax: 358 (0)9 251 24 243

Poland, Lithuania, Latvia, and
Estonia (Warszawa)

Tel: 48 (22) 866 40 10
Fax: 48 {22) 866 40 20

France {Paris)

Tek 33 (0)1 69598585
Fax: 33 (0} 69 59 85 00

Portugat {Lishoa)

Tel: 351 (0)22 605 33 14
Fax: 351 (0)22 605 33 15

Germany (Wellerstadt)

Tel: 43 (0) 6150 101 0
Fax: 49 (0) 6150 101 101

Russia (Moskva)

Tel: 7 095 935 8888
Fax: 7 095 584 8787

Spain (Tres Cantos)

South Atr@ {Johannesburg)

Tel: 34 (0)91 806 1210 Tel:, (27 11478 0411

Fax: 34 (0)91 806 1208 Fax\\~ 27 11 478 0349

Sweden (Stockhotm) @\ed Kingdom {Warrington,

Tol: 46 (0)8 619 4400 {PChestire)

Fax: 46086194401 O | Tel: 44 (0)1925 a25650
;O | Fax 44 (0)1925 282502

Switzerland (Rotkreuz @‘ Q

Tel: 0)41 7%
Fax: 41,; 676() =

South East Europe {Zagreb, Groatia)

ol: 38513491927
WPax: 385134 91 840

Middle Eastem Qé‘dnme \rd
Africa {Mon@taha Q@ @
Tel: %

8)‘2\ 3

Fax&Q)

Africa (English Speaking) and West
Asia (Fairlands, South Africa)

Tel: 27 11 478 0411
Fax: 27 11 478 0349

%&rn
Tei: 282481

_F,\aaé

erC mg sted

925 282509

-

O,O\/
Japan

h {Hatchobori, Chuo-Ku, Tokyo}
Tel: 81 3 5566 6100
Fax: 81 3 5566 6501

Technical Support  B-7
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