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} INTRODUCTION
The Forensic Biology Quality/Procedures 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 Bioclogy exists to provide
quality, unbilased and cost-effective analyses inCthe
identification of biological substances and thgi source (
relevant to the investigation and prosecutio crlmlnal
offenses in Idaho. The ISP Forensic Blol (Quality
Assurance) manual, along with the ISP Fo 51c Serv1ces Quality
Manual, provide the framework for theﬂsgyluatlon of QC (Quality
Control} measures utilized in Forens Q%?gy to achieve that

urpose.
purp (<O C)OQ&
1.2 Objectives: < ‘s‘
’\\0 e &

1.2.1 To develop and maint t h nual review and revision
(where necessary) thods, SOPs {Standard
Operating Procedu trols to ensure quality up-
to-date person a@%& 1ological screening and DNA
analyses.

Y <S) ,(\

1.2.2 To evalu where appropriate) through
proflcl §§§ audlts, and other means of review, the
thoro gGhe 5 fectiveness of biology personnel

txal g, pro es and QC measures.

l—‘l

remaln scientifically neutral by basing case/evidence
<2 Cceptance 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.

Biology QA Manual:; (1} Introduction
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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 Statagbollce appears
in the ISP Policy Manual. (@)
Qb

2.2 Authority and Accountability in Forensic qﬁgiggy

2.2.1 The Quality Assurance Standards:ﬁégﬁbrensic DNA Testing
Laboratories and Convicted Offen@%ﬁ DNA Databasing
Laboratories, developed by th ‘éﬁB erve as a model for
the ISP Forensic Biology Q qy hese standards
delineate specific respongibili gié authority for the
DNA Technical Manager aQSp anager (see standard
4,1 of the FBI quali di Séént). A copy of the
document may be foung§ Forensic Biology Training

Manual. Addltlonai» orensic Services
Quallty/Proced an éi dg? nates specific authority for
the DNA Technic M&Séb d DNA CODIS Manager.

«ywé

~Ab pervisor Biology/DNA
{K» NA Techn 1l Leader/CODIS Administrator)

Cynthia R. Hall

Q‘OQ

FS-II Biclogy/DNA FS-II Biology/DNA FS-I1 Biology/DNA
Rylene L. Nowlin Stacy E. Guess vacant

Note: Changes (personnel) to this page do not require new revision number.

Biology QA Manual: (2} Organization and Management
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3.0 PERSONNEL QUALIFICATIONS AND TRAINING

3.1 Job Descriptions

3.

3.3 Qualifications

Complete job descriptions are available through the Department of
Human Resources link on the State of Idaho web site; Biology
personnel curriculum vitae are found in this section,

Training %)

Refer to ISP Forensic Biology Training manual..c)qD
Qb

N

)

Education, training and experience for Foreérsic Biology personnel

is formally established in the following Gain imum requirement

specifications (Minimum requlrements individual positions may
be reviewed at the time of job anno and may exceed those
delineated below). Periodic rev' gll nuing education and
overall performance is accompli e annual employee

evaluation. Opportunities areéb OVi n FS training budget.
<2°*§
3.3.1 Forensic Blology/DﬂﬁDSugé}v /Technical Manager
It is assumed £ Qb p<§ of this document (and is
déa 1

currently the ) a laboratory system of the

size of Ida Qﬁé ‘4; ctions will be served by a single
1nd1v1dua Q/

s it
h a Master of Science degree in a
@

biolo al science. Successful completion of a
<Q minimum of 12 credit hours, including a combination
{S) of graduate and undergraduate coursework in
<2 genetics, biochemistry, molecular biology and
statistics (or population genetics).

3.3.1.2 Training
Training and experience in molecular bioclogy and
DNA~based analyses from academic, governmental,
private forensic and/or research laboratory(ies).

3.3.1.3 Experience
Must have a minimum of three years forensic DNA
laboratory experience.

Biology QA Manual: {3) Personnel Qualifications and Training
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.3,

.3.2.2 Training
A combination of training<égh

3.3.1.4 Continuing Education
Must stay abreast of developments relevant to
forensic DNA analyses through the reading of
current scientific literature and attendance (and
participation) at seminars, courses and/or
professional meetings.

CODIS Manager
This function may or may not be served by the Eggen31c
Biology/DNA Supervisor, @

Qb

Must have a Bachelor of Science 1n§20mputer science or in
a biological science.
Qb

.3.2.1 Education

g%nce in the use of

computers, computer net abase systems in a

laboratory/sc1ent1flc ib t1@§“§§>

3.2.3 Experience
Must possess a ngklngSknqg§;ﬁge of computers, computer
ma

networks, nagement and have an
understandlndgaf QQ&' le interpretation.
.3.2.4 Cont:.nu \Qd
Must developments relevant to CODIS/NDIS
dataq§§ \:2 , computer and data security and
er s through the reading of appropriate

ature attendance (personal or that of a
signee) at the annual CODIS State Administrators'

eeting. Further educational development to be obtained
<2 through relevant courses and/or seminars.

3.3.3 DNA Analyst

The following delineate requirements for a DNA casework or
database analyst whose responsibilities include performing
genetic analyses on the 310 capillary electrophoresis
instruments and data interpretation. DNA extraction,
quantification, and amplification set-up may be performed by
appropriately trained laboratory technicians and/or those
performing the biological screening of evidence following task-
specific training and successful completion of a qualifying
examination.

Biology QA Manual: (3) Personnel Qualifications and Training
Page 2 of 4
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3.3.3.1 Education
Must have a Bachelor of Science in a biological science
and successfully completed coursework in genetics,
biochemistry, molecular biology and statistiecs (or
population genetics).

3.3.3.2 Training
Training in DNA analyses through academic, governmental,
private forensic and/or research laboratory(ies). 1If
received elsewhere, documented training must meet or
exceed that outlined in the ISP Foren51égfiology training

manual., Must successfully complete a ifying
examination prior to performing anal on database or
forensic casework samples. CESD

3.3.3.3 Experience
Must have a minimum of six mon¢§?~gfren31c DNA laboratory

experience,
C)OQ
3.3.3.4 Continuing Education
Must stay abreast of Qébe elevant to forensic
DNA analyses throu (3 of current scientific

literature and att dan&k participation) at
seminars, coursex» nd ssional meetings.
0
3.3.4 PForensic Biolog

The following 1rements for those individuals
responsible f; {i%ﬂing of evidence for the presence of
biological §§ reporting and giving testimony
regarding\t elr

N
3.3.4 1(§§hcatlon
<2{$) ust have a Bachelor of Science in a biological science.

3.3.4.2 Training
Training specific to this job function in a governmental
and/or private forensic laboratory. 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 forensic casework.

Biology QA Manual: (3} Personnel Qualifications and Training
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.3.5.2 Training

.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 Biology/DNA.

.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.

Bioclogy Laboratory Technician {S?‘

%)
.3.5.1 Education Qb

Minimum of two years of college‘ég include scientific
coursework (lecture and lab): ~@ﬁch lor of Science in a
biological science is pref%géQ

‘< (,OQ &
ecific to assigned

a qualifying examination
c DNA typing or forensic

Must receive on the j
duties and success

before partlclpatl

casework respon%\ lgb@ O

Prior to any forensic DNA typing
respon51 1tmes ren51c case processing activities,
tech a minimum of six months forensic

labo <éx ence in the area of Biology/DNA; one
hmgs\ls p

.3.5. 4(§%nt1nu1ng Education
Q' ust stay abreast of relevant developments through the
<2 reading of current scientific literature and attendance
(and participation) at seminars, courses and/or
professional meetings.

Biology QA Manual: (3) Personnel Qualifications and Training
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4.0 FACILITIES

Biology QA Manual:
Page 1 of 3

RN

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

N

4.1.1 Forensic Biology Security

4.1.

When not under the direct control of Forensic Biology
personnel, evidence will be secured either closing and
locking the Forensic Biology door or by 4€s return to
secure storage (one of the locked evid
refrigerators/freezers/file cabinet the analyst’s
personal evidence cabinet). Only, nsic Biology
Personnel will have access to th cked storage. Persons
having official business will ll wed access to Forensic
Biology only when accompanie *b p \gram personnel. Other
ISP forensic laboratory vi g;, L(Qot be allowed in the
‘i,

Forensic Biology laboratox& se ‘25§&

'\
2 CODIS Security é}
The CODIS workstat \$38% E§$>1n the locked CODIS office
and the CODIS Se in the secured server room
in the CJIS Se &gb owing security measures have
been implemen
4.1.2.1 Onl re \’ 'gsiogy personnel will have access to
t é\ ob . When a biology staff member is not
office will be secured by closing and
<¥0Ckl door.
4. Q?Z Only the CODIS State Administrator, designated
Q Forensic Biology staff and CJIS personnel will have
<2 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, two weeks of
data will be stored offsite.

4.1.2.4 Only Forensic Biology Perscnnel that have gone

through the NDIS application and approval process
will have user-names and passwords for CODIS.

{4) Facilities
BI-QA

R O P T SRS S E S AT AP Revision 4

10/2005



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 STiMAS, the convicted offender sample-tracking
database resides on the CODIS workstation and is
accessible, only to personnel designated by the
Biology/DNA Supervisor.

4.1.2.7 Personal and identifying information on convicted
offenders (hard and electronic/STiMAS .copies) are
stored separately from the DNA profi (CODIS)
obtained. The DNA profiles are di‘gbtly associated
only with a unique Idaho Convicasafbffender ID
number, assigned by STiMAS upd@; ample entry.

*

4.1.2.8 CODIS sample information i

eleased only in

accordance with 19-5514 he
of 1996, and the Prita?éb CE§§ tice in Appendix E of

NDIS procedures.

The Forensic Biology Lab

Q/%

4.2 Forensic Biology Laboratory S§§hu §§>

lgned to minimize

Idaho DNA Database Act

contamination potential Eg% rocessing and analysis of

forensic and CODIS s $§
laboratory set-up a dekS

lagram below depicts the
gggb the separate areas for evidence
R

examination, DNA Amplification Set-up and
Amplified DNA R@§ storage.

\BQQ;

Biology Lab A;ﬁéb L

1. Eviden<%§ creenlng/ALS ! [

2. Evidencé Screening/ :]
Analyst Workbench n [

3. Analyst Workbench/ . bt
DNA Extraction & Amp Prep

4. BAnalyst Workbench/ [] 2 o |
DNA Extraction & Amp Prep [] ;

5. Chemical Fume Hood/DNA Extraction

6. Biological Hood 2

7. Bmplification/Post—~Amp Room

Biology QA Manual: (4) Facilities BI-0A

Page 2 of 3
PLONSOPCN Gy Ve Go NP0 Oriab e B B e Dby ety Peod e

Revision 4
10/2005



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 analysis
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 Lfips and
autoclaved microcentrifuge tubes, using a tube degéapping tool,
and wearing gloves, a labcoat, and masks as agggépriate.

N
4.3.1 All working benchtop surfaces will H%;@leaned with 10%
bleach or Dispatch solution before(gnd after use and as
part of the monthly QC proceduxE:Q}Clean white paper and/or
a KayDry will be placed on the rkbench prior to use and

changed as appropriate and QG(GSSEDQ

4.3.2 All small tools/instrumng% (ﬁ\g. eps, scissors, etc.)
will be cleaned/rinsed Wi h,gg%a or germicidal
instrument cleaner p g} to\is d between samples.
NS
4.3.3 Pipettes are to b)\ga h§% roughly with Dispatch
N

solution as pax%;b Qéﬁ}hly QC procedure and anytime

LN&
the barrel copes i %o £ with DNA or any biological
fluid. AR &
&0 O(\ NA
4.3.4 All cenﬁgifu Q)to be wiped down ({interior and
ié%atch solution as part of the monthly QC

exter'&?) 1 {25
proqgépre and the event of a spill.
%,

.3.5 é§% thermal cyclers, to include the heating block and
<2 xterior 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.

F -3

-4

.3.6 All work surfaces in the amplification/post-amp room 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:
the exterior surfaces of the genetic analyzers wiped down
with ethanol or Dispatch solution, top of the
refrigerator/freezer and surface underneath each genetic
analyzer wiped down/dusted, and floor mopped.

Biology QA Manual: {4) Facilities
Page 3 cof 3
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5.0 EVIDENCE CONTROL
Evidence (including CODIS samples) that is collected, received,
handled, sampled, analyzed and/or stored by ISP Forensic Services is
done so in a manner to preserve its identity, integrity, condition and
security.

5.1 Laboratory Evidence Control
Procedures detailing evidence handling are contalqbd in the ISP
Forensic Services Quality/Procedures Manual.
\O

5.2 Forensic Biology Evidence Control {é
5.2.1 DNA Packet (Sample Retention) %

It has become increasingly impqQrtant to retain evidence
for possible future analyses qgé to secure samples for
non-probative casework ana ~§Qat are necessary for
the validation of any new'ﬁech Therefore, a DNA
packet is created for ed for analysis to
Forensic Biology, 1n ch XT ce sample (s} are
present, and/or pos §gsg@(:al screening results
are obtained (Se

5.2.2 Limited Samp1?5\® \Q
In every c shﬁgﬂd be taken to save ~1/2 of a
sanple for ind d testing. If testing would
consume OQS ezz/ all of a sample and there is an

identiégkd pectVcharged in the case, the accused

mus @§§b Oopriate notification. Written and/or
veﬂﬁhl\gs iv@tion will be given toc the prosecuting

orne Hsgzkming him/her of possible consumption and
equesting fense counsel be notified of the
C§Q situation. Before testing will commence, an allowance

<2\ for either: 1) testing by another accredited laboratory
or 2) witnessing (by an acceptable expert) of the
sample processing through amplification set-up. In
order to minimize distraction and/or potential for
contamination, the witnessing expert will only be
allowed to observe hands-on lab work through the window
located directly outside the laboratory. An acceptable
expert is a seientist with 'hands on', forensic
experience in both the technology used in the analyses,
and the corresponding data interpretation.
Additionally, a letter from the prosecuting attorney
must be received by the laboratory indicating whether
or not the sample may be consumed.

Biclogy QA Manual: {5) Evidence Contrel
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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.

(%)
&
@"’é
.\Sb

Biology QA Manual: (5) Evidence Control
Page 2 of 2
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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. Validatioen data, results and summaries for those methods
employed in Forensic Biology will be maintained in that section.
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7.0 CHEMICALS/REAGENTS

7.1 COMMERCIALLY PURCHASED CHEMICALS

7.1.1 Biology Personnel should consult the electronic Chemical

Bilology QA Manual:
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Inventory Log (Form 400=QC) prior to ordering. Molecular
Grade chemicals/reagents shall be ordered on any
chemical/reagent with a grade option. The dé&be ordered
should be reflected in the log to avoid icate orders.
An entry for chemicals not currently o \She inventory will
be made at this time to reflect the ical, source, and
order date. This inventory will be adited annually, at a
minimum, and a printout placed in‘éhe Forensic Biology

Reagent Binder. Q§§b

7.1.2 Upon receipt of a chemical<€§§' q§2t the Chemical
t

t the new lot
ved, and gquantity in
ved at this time. The

Inventory Log will be upd
number, received date, gdanti
stock. The order dat ll‘ﬁé
chemical (g) will be ﬁérkedghl he date received and the
individual's initia®s. an outer container that
the chemical/ki x@émaiﬁs ggg til use, the inner container
will be labele ceipt date when removed for

use. Pack1q&> 6Q~ be checked to ensure appropriate
accountin oper reagent grade, where
applica £%S GQVI e indicated by dating and initialing

the pa g \&Mip ﬁ making notations as necessary). If an

MSDS‘Q{eet\;Z h the chemical, the MSDS binder should
\e ked fo he presence of an MSDS sheet for that

c@éﬁ?cal If one exists, no additional copy is kept. If

&n

does not exist, place one in the binder. For chemicals

<2 without MSDS, consult the manufacturer or one of the

following websites for information:

http://www.hazard, com/msds
http: //www.msds, con

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

Mt

manner.

{7} Chemicals and Reagents
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7.2 REAGENTS PREPARED IN-HOUSE

7.2.1 All biology reagents will be made with great care,
following all quality and safety procedures. A mask will be
worn by analysts during reagent preparation to help avoid
the potential for contamination.

7.2.2 Each reagent has a corresponding form that ovides
instructions for how to make and store th eagent as well
as a format to document the making of tg& reagent and
components used. This form must be ﬁb d out. A reagent
label must be made that has the lab t nunmber, the date,

and the individual's/preparer’s 1‘{Qla The NFPA
designation will be completed o 1 labels (see reagent
sheets). Although the reagen ¥§§nt1flable to lab
personnel by lot number 03 s of the first few
letters of the reagent na {Eﬁh X§ the date in the
uld still bear the

form 'MMDDYY')}, the reaQg
name of the reagent lable squirt-bottles of
water or ethanol wil be i» tﬁ) but need not bear dates or

initials. \@ \

7.3 CRITICAL REAGENTS % \\Q&Q/Q
CRITICAL REAGEN Q<; {§bsé<@eagents that, if improperly
functioning, significant loss or destruction of
DNA and are {:§ba l or it's not practical) to testing
immediatel 4§efor , use on forensic samples) each use. The
followin xé gents have been identified as critical in Forensic
Biolog%ég hese reagents must undergo a QC ASSAY BEFORE use on
fore samples (e.g., CODIS runs may be used for QC checks).
Rea&%nts received at a later date but having the same lot number
as those previocusly 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 for training
purposes without any further testing or for casework, so long as
expected results are obtained for all asscciated controls. The
reagent must be labeled ‘for training only’ if it is not to be
used for casework once the expiration date has been reached. A
notation on the appropriate QC form and/or in the case notes is
to be made indicating the controls were checked and acceptable
results obtained for any reagent, which has surpassed the date of
expiration,

Biology QA Manual: (7) Chemicals and Reagents "

Page 2 of 3 BI-QA

Pl NSO e Y I, e e AR N e g sl e 6 Revision 4
' ' B ' ' 10/2005




§ ABACARD® HEMATRACE® TEST KIT (Form 410-QC)
OneStep ABACARD® p30 TEST KIT {(Form 412-QC)

STR Kit {Taq Polymerase checked with kits; Form 420-QC)

9
%G
é\O
Q
%)
QO& QOQ*'\
OQ) Q\' Q/%
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8.0 EQUIPMENT CALIBRATION AND MAINTENANCE
General laboratory procedures for the calibration and maintenance of
equipment is covered in the ISP Forensic Services Quality/Procedure
Manual.

8.1 BIOLOGY EQUIPMENT/INSTRUMENTATION

8.1.1 New purchases, property transfer, and dispaéﬁtion will be

tracked on the BIOLOGY EQUIPMENT INVENTOR@) preadsheet,
Additional information on the spreadsh includes (as
known or appropriate): property num description, serial
number, location, estimated life e tancy, anticipated
replacement date, actual replace date and a comments
section. <>
@
8.1.2 OPERATING MANUALS for most @?/ strumentation will
be maintained in the prod t i on file (Manuals for
Q? and Thermalcyclers

the ABI PRISM™ 310 Geneﬁé
will be maintained 122
proximity to the 1n t

p Room in close

C)

8.1.3 MAINTENANCE/REP agiBRAQB LOGS will be maintained as
follows: ,&
The reco@ e{{ PRISM™ 310 Genetic Analyzers will
be main t nstrument QC binder.

Any 1pmg;2/ rumentation function (not documented on
v, guartewly, semiannual or annual QC Check lists)
gié be recorded on the Equipment Maintenance/Repair form
orm 402~-QC) and maintained in the Biology QC Binder.
Equlpment Failure will also be reported on this form.

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 approprlate performance
testing. Actions are reported on Form 402-0C.

8.1.5 The SCHEDULE of QC Checks is as follows:

Biology QA Manual: (8) Calibration and Maintenance BT
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/ WEEKLY (Form: 404=0C)

Nanopure System Check
Refrigerator/Freezer Temperature Check
Water Bath(s) Temperature Check
Heating Block Temperature Check

Oven Temperature Check

MONTHLY (Form 406A7/B-QC)

Pipettes Cleaned ‘\Q
Centrifuges Cleaned {é
Eye Wash Station Check CESD
Lab Cleaned

Autoclave Clean and Check Sterilizatioqégb

Artel PCS2 Calibration Check _

ABI 7000 Background Assay, ﬁﬁ;flgiqsé%bn<3ést, and Bulb Check

QUARTERLY
Thermalcycler Verification

Balance Calibration Check
Chemical Shower Check :

\
ANNUALLY (Form. 402 ‘b O\\®

s%e Aruel user’s manual for procedure)

Pipette Calibra

Thermalcycler Véb" l it Calibration Check (outside wvendor)
Biological a oods Test {outside vendor)

Digital Tegg?ratu éggxrdmng Devices Calibration Check {outside
vendor)
ABI PR%g 310 Genetic Analyzers Preventative Maintenance

(out vendor)

ABI RISMTM 7000 Sequence Detection System Preventative
Maintenance (outside vendor)

ABI 7000 Regions of Interest (ROI’s} and Pure Dye Calibration
(see 7000 User Guide for procedures/may be part of PM by request)
Microscope Cleaning/Preventative maintenance (outside vendor)
Centrifuge Calibration Check (outside vendor)

In addition to the above schedule, personnel should check appropriate
parameter function on all instrumentation with each use (including
calibration of the pH meter at the time of use}, perform MacIntosh HD
Optimization as needed, and run a matrix for the ABI PRISM™ 310 Genetic
"nalyzers as needed or following CCD camera and/or laser
eplacement/adjustment. Any problems noted should be brought to the

Biology QA Manual: (8) Calibration and Maintenance
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ttention of the necessary supervisory personnel and documented on Form
' _02-=0C¢ (the optimization will also be recorded on this form when it is
performed) . Data for each new matrix will be filed in the instrument QC
binder (see BI=210).

9
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PROFICIENCY TESTING

General laboratory guidelines and practices for proficiency testing
are outlined in the ISP Forensic Services Quality/Procedure Manual.
Additional Biology/DNA requirements are delineated below.

9.1 External DNA Proficiency Test Requirement. DNA analysts will

9.

participate in external proficiency tests, twice in every
calendar year, in accordance with NDIS Proce es and the

results reported to NDIS as necessary. \SS)

N
Inconclusive/Uninterpretable Profic% g? Test Results.
Typically, sample size/quantity in DNA Proficiency Tests
is sufficient for multiple analy to be performed.
Therefore, results of DNA prof sts are not likely to
be either inconclusive, or u e {e.g., not meeting
minimal rfu and/or statlstl Qﬁ for
inclusion/exclusion). event data obtained in

standard guidelines for
first be determined, by
re~testing and comm the vendor, that this is
not an issue wit 1v Once that determination
has been made, ES an alnlng the inconclusive data
will be remov k/CODIS sample analysis until
satisfactor Qbmp €§1 a competency test and review of

the analyst ODIS analysis performed since the
last sucqé}s ciency test.

interpretation/conclusi

owéber
a proficilency test doe iésgb
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10.0 CORRECTIVE ACTION

Laboratory corrective-action procedures are detailed in the ISP
Forensic Services Quality/Procedure Manual.
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11.0 FILE DOCUMENTATICN AND REPORTS

Meticulous documentation is an important aspect of forensic work. In
casework, the scientist's knowledge of case circumstance {and
therefore their ability to discern potential significance} may be
limited. It is alsc common to be called upon to testify months, or
even years, after processing evidence for a given casg. Careful
observation and detailed note-taking will not only r@%%esh the
scientist's memory and provide support for the coggghsion in the
laboratory report, but might also provide additi 1 information not
thought to have been important at the time of Gggggence processing.

O
11.1 CASE NOTES <§b
11.1.1 Each page of case notes s \\the following:
Laboratory Case Number, é% t's Initials and
page number (in a form EﬁlcaQ;n e/total pages).
11.1.2 Case noltes are asso{?gke §t\\articular report. Case

(i.e., for supplemental
<f> the page numberlng as well.

notes for add1t1§¥%

reports) will

11.1.3 All evxdence(;E% é§é gg?pr piological screening should be

transferr ntist (i.e., documented on the
chain 0{3 bear the scientist's initials. This
is the se ess of whether or not they analyze the
1tem (exception may be made in cases where
Qﬁ, 1catlo th investigator/attorney identified select
s of those submitted). A description of the evidence

.g., packaging and what it is said to contain} should
<2K 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.

11.1.5 Whenever feasible, every attempt should be made to gain
entry into the evidence without breaking the original

Biclogy QB Manual: (11) Documentation and Reports "
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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

11.1.7

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 identifiers and condition
(e.g., worn, clean, torn, mud-caked, bloodqgoaked, etc.).
<
Photography, digital or otherwise, is Eﬁ&én useful in
documenting the appearance of evideniésltems. However, it
is not meant to completely replacec%; wing, but instead as
a supplement or in cases when drg@ing may be too difficult
to accurately depict the item. reful drawing and
description result in careful@nd q§tailed examinations

and, in many instances, migcy Ek§%¢2fr choice than
o’ O

photography.

11.1.8 Evidence numbering muéﬁ?%e.ng ‘<Q6r the purpose of

%

possible later CODIG? né& s should be numbered as
follows (or othe§<g;m' g em) :

ote 1teCi o o D) .
A single ite .%éb a,bageball cap; Item 57) for
which: @) @)

< Q@ﬁ&:es@ positive for a biological
isggs ceg,Ttem 57
L0 )

O 2&2@ e@é?%ested positive for a biological
{SA subi:) ce(s) (in this instance 3 areas)
Q@ = Ttem 57-1, Item 57-2 and Item 57-3, or 57-A, 57-
B and 57-C.
KO

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 Screen Case Summary Form (Form 101-BI) may be

used for summarizing analyses i1f the scientist chooses.

11.1.10If a form is used for more than one case, a copy of the

Biology QA Manual:
Page 2 of 9
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B location (case file) of the original document. For each

7 file, the associated case should be listed and case data
highlighted. In general, subfolders should be organized
from front to back as follows: report, chronological case
notes/forms (SAECK form where applicable), copy of chain
of custody, phone/info log ('tangerine' paper may be used
for ease of identification), followed by agency materials
submitted with evidence. When report has been issued,
this documentation should be bound {e.g., stapled)
together. )

0
11.2 REPORTS \A\

In the interest of consistency and clarityqp reports

between individual scientists the follow{bg format should be

adhered to: <>
<

11.2.1 For clarity, when a state‘§?§§s \\ bout a particular
Ttem (or multiple items liSted( d Nually), the "I" will

be capitalized as in a, riting in general

terms (i.e., the foll ng Q@\T&the "i" will remain
lowercase.

11.2.2 The case submis Q:{ {:§Eion will include, at a
minimum: case , submitting agency, agency
case#, prli;lsg))ali~ éém suspect, etc.), and offense

date.
o(\ 2

11.2.3 The bziy rt will be separated from the case
sub io nf ation by the following headings in the
below

OQ

RESULTS OF E INATION

Statements (see below) regarding evidence exam, results and

conelusions. The order of statements should be, inasmuch as possible: 1)

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

not examined.

Disposition of Evidence

Statements {See below) regarding evidence retention and return,

Biology QA Manual: (11) Documentation and Reports
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~yvidence Description

Description of items submitted for examination.

In the first report, all items should be listed (any items scientist took
possession of, including reference samples). In supplemental reports,

only those items relevant to the additional examinations need to be
listed.

I certify that all of the above are true and accurate. S
Signature o O®
Ve \g\
<i$
Name of Scientist Qb
Title of Scientist O

@Q\ﬁ
\ Q %
g

tatements are to be

rt, as dictated by the
priate, descriptions,

11.2.4 The following results nc
used in a blology
analysis finding QﬁWh
quantity, and/ 1o f individual stains may be
included in t 1ng statements. Portions of

1nd1v1duaL<§$ate€§h2§f§§y be combined as needed.):
Semen Results/Conclust§n <§§S€

Chemical and micr éS%plc ana(gbes for the detection of semen were

conducted on (iué%%). Semen was confirmed by the presence of spermatozoa
on (litems) emen was not detected on (items). (ox) No identifiable
spermatozoa.éére detected on (items).

Chemical and microscopic analyses for the detection of semen were
conducted on (items). Semen was confirmed on (items) by the presence of a
single spermatozoon (or limited number of spermatozeca), which is {or may
be} insufficient for further testing at this time.

Chemical, microscopic, and serological analyses for the detection of semen
were conducted on (items). Semen was detected on (items) by the presence

of the semen specific protein, p30; however, no spermatozoa were observed,

which is insufficient for further testing at this time.

®esults from presumptive chemical tests for the presence of semen were
sgative on (items).

Biclogy QA Manual: ({(11) Documentation and Reports

Page 4 of 9 sl—gi,on 4
NSO N M e N A OO s 1 T AL SV PR (A [ERE- I evisl

’ ' : 10/2005




Y

iood Results/Conclusion 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 blood were
negative on (items). \A\
%
galiva Results/Conclusions Statements: Qb
O

N
Results from chemical tests performed on (item Andicated the presence of
an elevated level of amylase, an enzymatic c on of saliva.

O N
Results from chemical tests performed on tem{b indieated (or did not
indicate, or were inconclusive for) thQ\ esé&ce amylase, an enzymatic
component of saliva. QO\ {Q\BQ

%)
Urine Results/Conclusions Statema@s: \Q\' OC)

L ) \g> é) . ) .
results from presumptive chemf%hl Qé@t%%g formed on (items) indicated (or
did not indicate, or were i @mg&@s%ﬁ\ r) the presence of urine.

>
Feces Results/Conclusig?@)Sttfachsnd
Results from presumgﬁé%e Eabzﬁg? tests performed on (items) indicated {or

did not indicate,q§‘ ere in cliusive for) the presence of feces.

Further Testi atements (to be included at the end of the Results of
Examination ction)

Tf additional testing is desired, please contact the laboratory.

The following samples (or the samples listed below} have been forwarded
for DNA analysis: [list items and include known bloodstains from "name"
(Item#)]. Results will follow in a separate report.

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.

Biclogy QR Manual: (11) Documentation and Reports
Page 5 of 8

RS IR

BI-QA
Revision 4
10/2005

TR T AT R T R T L Y FL I S [T




™A testing can be performed (or may be attempted) upon request and
abmission of a known blood sample(s) from [list name{s}]. Please contact
the laboratory regarding the analysis request.

11.2.5 The following results/conclusions statements are to be
used in an STR DNA Report:

o

Deoxyribonucleic Acid (DNA) Analysis, employing the Pol&%@rase Chain
Reaction (PCR), was used to generate a Short Tandem 35 eat (S8TR) profile
from the following items: "list of items".

O\O

{\%
g@
Profile Match Statement [meeting the 'soquﬁ) t ukion' criterion
(estimated frequency in population of = %5 %Sbklgé;]:

(Item #)" matches
e oral sample, etc.) of
e " (DNA, blood, semen,

The DNA profile obtained from the "ité§>de i
that obtained from the blood sample™{or e
"name". Therefore, "name" is thaqgou Oi)

"ﬁliva etc.) ", Cb\(b\@b 0

Note: The following £ ot é%i égﬁmﬁurin any report containing the
\

above match 3635. me@r

O O AV
frhis concﬁssio {§g Méggh upon the following: 1) a genetic match
at the QQ er'QSe &zpy locus, Amelogenin, in addition to the
follow'%§ "number?)bolymorphic STR loci listed below that have
an exégbted population frequency of less than 1 in "actual
{ conservative of the population groups calculated)
g&équency estimate", 2) a statistical frequency exceeding the
source attribution criterion (for N=1.6x10", a=0.01; Forensic
Science Communications 2(3)July 2000, and 3) that "name" does
not have a genetically ldentical twin.

Loci Examined: (or Loci examined include some or all of the
following) D3S1358, THO1l, D21sl11, D18551, Penta E, D5S818,
D135317, D78820, D16S539, CSF1PO, Penta D, VWA, D8s1179, TPOX,
and FGA.

Profile match Statement [not meeting the 'source attribution' criterion
‘9stimated frequency in population of greater than 1 in 1.6x10%%)]:

Biology QA Manual: (11) Documentation and Reports
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~™he DNA profile obtained from the "item description (Item #)"

4tches that obtained from the blood 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"

Partial Profile Statement [profile consistent with item({s) in match
statement above]: ng
The DNA profile obtained from the "item description (I t%é?#ﬂ" also
matches that obtained from the blood sample of "name"<showever less
genetic information was obtained.

be

Mixture Statements:

The DNA profile from "item decription (It tes a mixture of DNA
from at least "X" persons. "Name(s)" pot 1a§:\

contributor(s) to this mixture. "X&%" dividuals randomly
selected from the general population \h zted to be eliminated as
potential contributors to this mlxtﬁ%e x@5

i 1e DNA profile from "item decn{?klo \ﬁ “ indicates a mixture of DNA
Lrom at least two persons. " potential
contributor(s) to this mlxgsgb x%z/proflle obtained from "item
decription (Item#)" is " ﬁb im *smo kely to be seen if it were the
result of a mixture of &b " and name" than if it resulted from
"name" and an unrelat?§k randomly selected from the general

population” <2)
S 70
Exclusionary Staegﬁent

©
The DNA profgae obtained from the "item description (Item #)" does
not match that obtained from the blood sample of "name" Therefore,

"name" 1s not the source {or "a contributor" in a mixed proflle
situation) of the "{DNA, blood, semen, saliva etc.} ™.

No DNA Profile Obtained Statement:

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

Loci Examined Statement (typically included in footnote) :

scl Examined: (or Loci examined include some or all of the

Biology QA Manual: (11) Documentation and Reports
Page 7 of 9

BSOS e e R ) e B B Y FIOY SN P

BI-QA
Revision 4
10/2005




- “ollowing) D381358, THOI, pD21811, D18551, Penta E, D5S818, D13s317,
| 5820, D16S539, CSF1PO, Penta D, vWA, D8S1179, TPOX, and FGA.

Note: The some or all statement will be used in cases with
multiple, different partial profiles. For a single partial
profile the 'loci examined’ statement will be used but only
those loci for which data has been obtained will be listed.

11.2.6 The following statements are to be used }Egggth biology
screening and DNA STR reports: <sb.

&
Evidence Disposition Section Statements: é§b
The following items have been retained in thqéggborﬁtory [list all
items/portions by description and Ttem#t thatOhav, ;EZ retained in the DNA
Packet (see BI=102)]. All remaining ite av ee eturned to the main
laboratory evidence vault for return f e mi€ing agency.
y & ghb g agency

ot &
The DNA packet, which contains any g%maLQ?§ €§§ﬁ extracts, has been

g
retained in the laboratory. Allségmaiqghg i s have been returned to the
; )in laboratory evidence vault i@x r urQ<§:>tﬁmssubmitting agency.

C2> ~§S§ <Z/

O O
Evidence Description Sec%@ E@%l@
N\ o' AV
A tape-sealed Sexual %%Gaiﬁssgvtéggce Collection Kit (SAECK) containing

biological samples \gald een collected from "name".
&

A tape-sealed bngg% paper bag/manila evidence envelope/white cardboard

box/etc. con fng "description", (include the following if collection
information known) said to have been collected from "name" or
"location™.

A tape-sealed brown paper bag/manila evidence envelope/white cardboard
box/etc. said to contain "label on package", (include the following if
collection information is known) collected from "name" or 'location".

A tape-sealed DNA packet containing the following items:

Item #) “description”
Item 3) “description”

Biology QA Manual: (11) Documentation and Reports 8 A
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11.2.7 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.

Biology QA Manual: (11} Documentation and Reports BT-OA
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12.0 REVIEW

Laboratory 'casework review' is addressed in the ISP Forensic
Services Quality/Procedure Manual. See also, forms 214=BI and 306-BI
in this manual.

12.1 BIOLOGY CASEWORK REVIEW )
<
12.1.1 100% of the examinations and reports dQ§Sﬁented and/or
JFssued from Forensic Biology will be eer-reviewed".
This review must be completed prio o issuing results

(including verbal results). Exc ions may be made on a
case-by-case basis and with thg> 1ology Supervisor’s
approval.

12.1.2 "Peer-review" in Forensi 1016§€@§§§i encompass both

technical and admlnlst.{~

12.1.3 The individual perfg%mlnqgé er review" will be a
second scientist i fied" in the area of the
review (i.e., XT gb al eening and/or STR Analysis).

12.1.4 It is not guEfici @t Qﬁave the scientist
perfor he analysis to be the sole person
perfo \gb t&?)a%s?n&stratlve review.

12.1.5 Th econ (i?b ist performing the review will initial
page (a date the first and last page at a minimum).

12.22 e second scientist will also place their initials below
the signature of the scientist issuing the report.

12.2 TESTIMONY REVIEW

Review of courtroom testimony of Forensic Biology personnel shall
be accomplished at least once in each calendar year. Preferably,
this review will be performed by the Biology/DNA Supervisor or
another qualified analyst and documented on the Forensic Services
courtroom testimony evaluation form. Alternatively, the
evaluation may be completed by criminal justice personnel (i.e.
the judge, prosecutor or defense counsel) .

Biology QA Manual: (12} Review
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13.0 SAFETY
Laboratory safety practices are addressed in the ISP Forensic
Services Safety Manual. In Forensic Biology, personnel are
introduced to these practices in Module 1 of the ISP Forensic Biology
Training Manual. In addition, forms 406-0C and 408B-QC (Section 7 of
this manual) address the monitoring of safety devices, the chemical
eye-wash and shower, respectively. ()

Biclogy QA Manual: (13) Safety
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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 The completed audit document (Quality Assuraqge Audit for

14.

Biology QA Manual: (14} Audits

Page 1 of 1
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RN

1

Forensic DNA and Convicted Offender DNA Da asing
Laboratories) and appropriate accompanyi documentation
will be submitted to NDIS according t IS

Operational Procedures. és

Every other year, the DNA audit %k be an external audit.
There are additicnal NDIS repogéﬁ? quirements associated
with these external DNA audqaéb requirements must be
fulfilled in accordance wi <§§gtlonal Procedures.
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15.0 Practices and Analytical Procedures

The following is a list of general practlc@s/admlnlstratlve
procedures, analytical methods and forms utilized in Forensic

Biology.

MBI=Schemes, generally encompassing many procedures.

MBI-100 EXAMINATION OF BLOODSTAINED EVIDENCE ’Cgb
MBI-102 EXAMINATION OF EVIDENCE FOR SEMEN \
MBI-104 EXAMINATION OF EVIDENCE FOR BODY FLQgDS
MBI-200 INDIVIDUALIZATION OF DNA SOURCES EQDSTR ANALYSIS

BI=Analytical Procedures or Individual Prqﬁ%ﬁses

BI-100
BI-102
BI~104
BI~105
BI-106
BI-108

p BI-110

’ BI-114
BI-116
BI-118
BI-120
BI-122
BI~124
BI-126
BI~128
BI-
BI-
BI-202
BI-206
BI~207
BI-208
BI-210
BI-301
BI-302
BI-303
BI-310

Biology QA Manual:
Page 1 of 3

' IS

PROCESSING LIQUID BLGOD c§§§<\

DNA PACKETS (j
PHENOLPHTHALEIN TEST FqﬁDBLé§D 4<5§;
O-TOLIDINE TEST FOR §§b
HUMAN BLOOD IDENTI®Z gégy ABACARD® HEMATRACE® TEST
SPECIES IDENTIFT RLONY DOUBLE DIFFUSION
BIOLOGICAL sg§§§3%m Yok ALTERNATE LIGHT SOURCE
BRENTAMINE T Qg?A S H0SPHATASE
SAMPLE EX TIQ$> MEN IDENTIFICATION
SEMEN T MICROSCOPIC EXAMINATION
IDENT REDAT \QEMEN BY P30 DETECTION (ABAcard®)
AMYL EBAS

RCH IODIDE

TECTION OF URINE (CREATININE)

ETECTION OF FECAL MATERIAL (UROBILINCGEN)
EXTRACTION PROTOCOLS FOR PCR DNA TYPING TESTS
DNA QUANTIFICATION: QUANTIBLOT™
DNA QUANTIFICATION: KODAK IMAGE STATION
DNA QUANTIFICATION: REAL-TIME PCR
STR AMPLIFICATION: PP16
STR TYPING: CAPILLARY ELECTROPHORESIS AND DATA ANALYSIS
CODIS SAMPLE RECEIPT AND STIMAS ENTRY
CODIS SAMPLE DATA ENTRY AND UPLOAD
CODIS DATABASE HIT VERIFICATION
CODIS SAMPLE EXPUNGEMENT

A A
éﬁcTION OQJRENE (UREASE)

{15) Practices and Analytical Procedures
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Form BI=Various forms used for Biology Screening (1XX),
DNA Analysis (2XX), CODIS (3XX) and QC (4XX) Functions.

100-BI
102-BI
103-BI
104-BI
108-BI
110-BI
114-BI
116-BI
118-BI1
120-BI
124 BI
126-BI
128-BI
132-BI
134-BI
138-BI
140-BI
201-BI
203-BI
205-BI
207-BIL
211-BI
222-B1
223-BI
225-BI
229-BI
231-BI
233-BI1
240>

241

243-BI
245-BI
247-BI
249-B1
101-BI
200-BI
202-BI
204-BI
206-BI
208-BI
209-BI
210-BI
212-BI

Biology QA Manual:

Page 2 of 3
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PHENOLPHTHALEIN REAGENT (KASTLE-MEYER)
HYDROGEN PEROXIDE 3% (v/v)

O-TOLIDINE REAGENT

AMMONIUM HYDROXIDE (~3%)

OUCHTERLONY DESTAIN

OUCHTERLONY STAIN S
10X BRENTAMINE (SODIUM ACETATE) BUFFER'CgD
BRENTAMINE SOLUTION A \S\
BRENTAMINE SOLUTION B 1%
SALINE (0.85% NaCt) %)

1X PHOSPHATE BUFFERED SALINE (P

XMAS TREE STAIN SOLUTION A (KERNECHTROT SOLUTION)

XMAS TREE STAIN SOLUTION B (R} R2§§DIGOCARMINE SOLUTLON)
AMYLASE DIFFUSION BUFFER 9

AMYLASE IODINE REAGENT () ‘éfs

MERCURIC CHLORIDE 10% @@?v

7 TNC CHLORIDE 10% E éy §§§

1M TRIS-HC! BUFFE
1M TRIS-HC! BUF
ETHYLENEDIAMI Qiga‘ACID (EDTA) 0.5M
STAIN EXTRAC &ﬁF
PROTEINAS ()
1M SODI mgﬁbzgﬁgm
DTT (
CHELés (3@&1
g§§ FER (10mM TRIS-HC¢, 0.1M EDTA)
5N

(sgéDIUM CHLORIDE (NaC¢?¢) SM

QUANTIBLOT PRE-WETTING SOLUTION (QPW)

QUANTIBLOT SPOTTING SOLUTION (0S8) (0.4N NaCOH, 25mM EDTA)
HYBRIDIZATION SOLUTION (5X SSPE, 0.5% SDS)
QUANTIBLOT WASH SOLUTION (OWS) (1.5X SSPE, 0.5% 3DS)
CITRATE BUFFER pH5, 0.1M (QCB)

BOVINE SERUM ALBUMIN (BSA) 4%

BIOLOGY SCREENING SUMMARY

DNA EXTRACTION WORKSHEET

DIFFERENTIAL DNA EXTRACTION WORKSHEET

QUANTIBLOT WORKSHEET

7000 LOAD SHEET

DNA CONCENTRATION WORKSHEET

7000 RESULTS SHEET

STR AMPLIFICATION SET-UP

STR BLIND CONTROL GENOTYPE CHECK

(15) Practices and Analytical Procedures BI-OA
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214-BI
306-BI
310-BI
400-QC
402-QC
404-QC
406-QC
408A-QC
408B~QC
410-QC
412-QC
420-QC
422-QC
426-QC

STR TECHNICAL REVIEW CHECKLIST

STR CODIS REVIEW CHECKLIST
CODIS SAMPLE EXPUNGEMENT CHECKLIST
CHEMICAL INVENTORY
EQUIPMENT MAINTENANCE/REPAIR RECORD

FORENSIC
FORENSIC
FORENSIC
FORENSIC
FORENSIC
FORENSIC

BIOLOGY
BICLOGY
BIOLOGY
BIOLOGY
BIOLOGY
BIOLOGY

WEEKLY QC
MONTHLY QC
QUARTERLY QC
QUARTERLY QC

QC ABACARD® HEMATRACE® KIT
QC ONESTEP ABACARD® P30 KIT
QC STR KITS

310 INJECTION LOG
ANNUAL NIST QC RUN

Bioclogy QA Manual: (15) Practices and Analytical Procedures
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MBI-100

EXAMINATION OF BLOODSTAINED EVIDENCE

1.0 BACKGROUND:

®6
Examination of items of evidence for the pres§$$é and
identification of human blood i1s routinely 32$ ormed in
Forensic Biology using visual examination, esunptive
screening and confirmatory testing for iQ9ntification of
blood and determination of the specie§?~ origin.
<

Forensic Science Handbook, Chapt§é5d§ I é@%ification and

. Eré%t'

Grouping of Bloodstains, pp.267- -Hall, 1982
%

. N
Sourcebook in Forensic Seroip&% I@%&g{y and Biochemistry

U.S. Department of Justice{2kiJ*g}98 N 73-133.

Cox, M. A Study of th é$%2%5§$§i§:hnd Specificity of Four
Presumptive Tests foﬁ%%io @2"J al of Forensic Sciences,
September 1991; 36(@3: 1é$§jké%2.
X7 8
S
2.0 SCOPE: 5\\ X O\/
— Ot \O .9

To provi A\miform @%cessing of evidentiary material for
the pr nce of biood.

®)
3.0 EQL&MENT/REAGENTS:

Various lighting conditions 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.

Blood Exanms BI-100
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RECEIPT & DOCUMENTATION
OF EVIDENCE AND PACKAGING

!

VISUAL EXAMINATION
{USE OF LIGHTING AND
MAGNIFICATION AS

WARRANTED) qD

%]

/

NO BLOOD DETECTED

!

NEGATIVE 4_~Q

O
NS
52i§ECTBD
BLQQF? INS LOCATED

R

()fPR § VE SCREENING
LEIN or O-TOL)
-304, BI-105
X P,é" !

x@ O OC) ¢

POSITIVE

4
\\ ',
WI%} 4év {ABAcard HemaTrace,

SPECIRS DETERMINATION

or Siot Blot)
BI~-106, BI-=108; BI-202

REVIE% & REPORT
RESULTS OF
EXAMINATIONS TO AGENCY

v

POSITIVE

.

5.0 COMMENTS:

5.1 In determination of species, the amount and condition

HUMAN BLOOD INDICATED

TO DNA ANALYSIS AS APPROPRIATE

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.

Blood Exams
Page 2 of 2
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MBI-102

EXAMINATION OF EVIDENCE FOR SEMEN

1.0 BACKGROUND:

Examination of items of evidence for the pres\¥5é and
identification of human semen is routinely rmed in
Forensic Biology using visual examlnatlon, esumptlve
screening and confirmatory testing for lqgntlflcatlon

gourcebook in Forensic Serology, Imm o y and Biochemistry
U.S. Department of Justice, NIJ, &@‘S p(g§-181

2.0 SCOPE: 0@ @ Q/é

\Q~ Q

To provide uniform process(zg>ofqéV1 iary material for the
presence of semen. \(\ C)

3.0 EQUIPMENT/REAGENTS: C%\(b @b QO

\\

Normal room llgh s and the use of an alternate
light source t fence emitted from semen stains.
Reagents for %2% on and identification are listed in
the approp{& 0665 g protocols.

4.0 PROCED@\
O

Seé?%iow Chart on following page.

MBI-102
Revision 4
16/2005
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RECEIPT & DOCUMENTATION
OF EVIDENCE AND PACKAGING

l

VISUAL/TACTILE EXAMINATION
(USE OF ALTERNATE HIGH
ENERGY LIGHT SOQURCE)

BI-110 ‘ 0@6
/ N
NO SEMEN DETECTED SUSPDOTED SEMEN
5 - GIPINS LOCATED
@ :
NEGATIVE .__QO a}@%&@"f MVISICNE;E)ENING
.\\Q® N\ Bl
QO Q}Q N\ !
xQ \Qs\\' () FosTTIVE (or swabs)
c2§2> O <:§:) l
\\®

/
R
4%‘ MICROSCOPIC EXAM
BI 116; BI. 118

000 v
@ ﬁcﬁ& FOSITIVE

Q® BI- >
oS l
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 vaginal swabs
which yielded a positive microscopic exam.

Semen Exams MBI-102

Page 2 of 2 Revision 4
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MBI-104

EXAMINATION OF EVIDENCE FOR BODY FLUIDS

1.0 BACKGROUND:
9

Examination of items of evidence for the presggsé of body
fluids and substances other than blood or sqz%n is sometimes
requested and several methods are ava11abﬂ§) o detect the
presence of saliva, urine and feces. Qg

Sourcebook in Forensic Serology, Immnﬁgioqy and Biochemistry
U.S. Department of Justice, NIJ, }983 pe§§?97 -198; 183-189;

191-195. ()
S

2.0 SCOPE: Q &Q @

To provide uniform proc Q?“ {éﬁntlary material for the
presence of saliva, u%k@ orbkw@

<
3.0 EQUIPMENT/REAGENTS@ \O\\ &Q/
N
Normal room l éﬁ? Oroaditions and the use of an alternate

light sourcg) rescence and assist in the
localizati of<3bs e body fluid stains. Reagents for
analy31s<§ the de(}bted substances are listed in the
appro te processing protocols.

)
4.0 P§§§§DURE:

See Flow Chart on following page.

Body Fluids Exanms MBI-104
Page 1 of 2 _ Revision 4
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RECEIPT & DOCUMENTATION OF
EVIDENCE AND PACKAGING

v

VISUAL AND TACTILE INSPECTION/
ALTERNATE HIGH ENERGY LIGHT SCURCE

!

SUSPECTED BODY FLUID STAINS LOCATED

Il &

URINF W\
Q
SALIVA l CE)’ FECES
i UREA/CREATININE 6\ i
TEST
AMYLASE TEST BTL126: BIZ128 Q§D~ |\ VROBILINOGEN
BI-122, BI~124 o) Q\ TEST
/N o
e M
POSITIVE | NEGATIVE POSITIVE JNNEG \POSITIVE | NEGATIVE
pNe (‘ <5§:
! < O
< \Q FECES
AMYLASE DETECTED; \ 6 INDICATED
PERFORM DNA ANALYSIS (O \Q
AS APPROPRIATE N &,
V L4

-

i

fa
(0\ %&NE SC NO URINE NO FECES
INDICATED INDICATED
\e> £ Xz

)

N
55D
il
£
o AN

C

o ! Vo

REVIEW é REPORT RESULTS OF EXAMINATION TO AGENCY

5.0 COMMENTS:

5.1 Generally, feces samples and urine stailns 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.

Body Fluids Exams MBI~104

Page 2 of 2 Revision 4
RN SOP N e Vst N 200 SO E T P R R 10/2005



1.0

MBI-200

INDIVIDUALIZATION OF DNA SOURCES BY STR ANALYSIS

BACKGROUND :

Once a DNA source has been detected, and 1dent1&§gg as to
'source type' where applicable and feasible, s generally
important to attribute the DNA sample to a ticular
individual inasmuch as possible. Current technology, in
the analysis of STR loci, offers 1nd1v1d€bllzatlon potential.

O Q*
To provide uniform proce551ng zgé%& ﬁ:mp%gg to achieve high

quality data and consistent in

Q @

SCOPE: <g§>

3.0 EQUIPMENT/REAGENTS'

As listed in indivi an@\& procedures.
4.0 PROCEDURE: ()

Pl Y}

See Flow Chqéfgbn égfngsug page.

&
Q‘OQ

DNA Flow Chart MBI-200
Page 1 of 2 Revision 4
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RECEIPT & DOCUMENTATION RECEIPT & DOCUMENTATION
OF CODIS SAMPLE OF CRSEWORK SAMPLES I

l l CONSUMPTION
NOTIFICATION?
EXTRACTION <
BI-200
 QUANTIFICATION be
BI-202; BI-206 ; BI-207 ﬂ:QS)
o
L

4
&
AMPLIFTCATION e
BI-208 J é:

Q
v . 0@ OQ* A
CAPILLARY ELECTROPHORESIS &
BI=~210 Ne N Q/
v O S 3
ACCEPTABLE N@@ECE@Q’@I{E 1’%—»——
¢ (fsg$“ rji>\ ™

GENESGAN ANADYET v
(s
A O AV
ACCERTARL Q%@‘VACCEPTABLE ——»—j
o7

GENOTYPER ANALYSIS

R A
{S) BI=210
A !

T‘ < NOT ACCEPTABLE ACCEPTABLE

v

REVIEW & REPORT RESULTS
QF AMATLYSIS 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 BTI-210 for specifics).

DNA Flow Chart MBI-200
Page 2 of 2 Revision 4
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BI-100

PROCESSING LIQUID BLOOD

1.0 BACKGROUND:

o

Most known reference standards in forensic caé@&brk are
received in the form of liquid blood, gener v in a
lavender top (EDTA) tube. The EDTA acts é%) preservative
for the DNA; however, if left in a liquid,state for
prolonged periods of time (especially<géétmmortem samples},
these samples are more susceptible L@, egﬁgdation,
potentially resulting in the loss Q%‘DN ese liquid
samples should be stored refrlger ted(t in their
preservation until which time, e{ @10 t an be prepared.
Bloodstains stored in a dry room temperature,

may be suitable for DNA teﬁ% a years. Bloodstains
are to be prepared as sQdpy as\~ <§E)e following sample
receipt {(generally at idence analysis).
However, if ev1dence <§Z to be delayed beyond 2

months, any post- mo@yem ‘dﬁ mples associlated with the
case are to be E& {ut bloodstains made for
preservation. \8

o
2.0 SCOPE: 60 N Q)%

To proqggé a method for the creation of stable DNA samples
from

3.0 EQUIPMENT/REAGENTS:

Schleicher & Schuell: Blood Collect Card(s) #903
Coin 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.

4.2 Take tube containing blood sample and mix thoroughly by
inversion.

Bloodstain Prep BI-100
Page 1 of 2 Revision 4
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4.3 Remove cap from blood tube and draw ~1m¢ of blood into
pipet. Carefully spot blood onto circle, filling, but
not over saturating, on stain card. Repeat with the
four remaining circles on the card {(see below).

- r\ Name and/or Case Number and Item Number
\ {e.qg.,John Doe/Doe, John or M20011234

ASILIL Wt
" 1Tt. 1A, or M20011234/1A)

< Date and Preparer's Initi@(case number
and item number may als@ placed here if
subject name is on li bove)

&°
4.4 Allow bloodstain card to air-dry cG@bletely before
packaging. <§b
2

DATE

4.5 Place dried stain card into égh ae§$§ pe (~3%" x 54").
geal envelope with evidenc ape }Qp and label with
initials across seal. Qgg& t t<€g%§oin envelope
with Case Number and Nuéber~§§himally.

e
4.6 Make Case DNA PackQéD(SeQSBf”'Gb) and place bloodstain

sample inside. \g> é}
5.0 COMMENTS: O(O O\\Q&Q/Q
. SANELL SW ®Q \$

5.1 Exercisegbshti ﬁ§%g;§wear appropriate protective gear

when pr §;§} 1 tains (e.g., gloves, labcoat,
prot lve e@ .
s

5.2 B Hdstains are to be prepared either in the hood with
& sash at the appropriate level, or at a workbench
<2vﬂﬁje wearing a disposable face shield.

5.3 Only one blood sample source should be open at a time.
When processing multiple samples, close one tube before
opening another and make sure stains are placed
sufficiently far away from a card being processed to
avoid cross—contamination.

Bloodstain Prep BI~100
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BI-102

DNA PACKETS

1.0 BACKGROUND:

o

It has become increasingly important to retaig& idence for
possible future analyses and to secure sanm for
nonprobative casework analyses that are négyssary for the
validation of any new technology. Ther fore, where
possible, a DNA packet is created for h case that is
submitted for analysis to Forensic Bi®lo and for which

evidence exists for retention (e<%§> ef e sanple(s)
and/or positive biological screening tg u%égv.
. X
2.0 SCOPE: \\O o

SO

QY@ D

To provide a method to qumre<§§§§§$be sample retention for
/

sample re-analyses and<§gw QSQ technology development.

<
3.0 EQIEPLENT/REAGENT%O% \\,O\\ &Q/

<&

>

Coin Envelopes§}~3 (§; and other sizes as needed)

DNA Packet E§We { x 9%" manila envelope)

Blue, Green,” an eK29 Circular Stickers
0

4.0 PROCED?@L.

4.€Z%Mttings/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
xits, 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.

DNA Packet Prep BI-102

Page 1 of 3 Revision 4
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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.

4.4 DNA Packets for crimes without a statute of limitations
{(i.e., Homicides, and Sexual Assaults where DNA
evidence exists 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 have negative biological screens ¢so that
the DNA Packet will consist solely of the erence
bloodstains) will be identified by the presence of a
yellow circular sticker. Green stic§§§5 will be placed
on the DNA Packets of all other case

-\

4.5 Once sealed, the DNA Packet will e? taken to a FES and
entered as an additional item £revidence to allow for
tracking in the ETS. The sQ%ﬁage Q;Ea ion will have a

barcode. (D
e A <o
4.6 DNA Packets will be s as space allows,
and then, if necessar r Urned to the

e
submitting agency,xéb prqgéd in/room temperature
storage after a quéste analyses have been
performed. How r, i o return to a submitting
agency, the Slo xﬁBN ervisor should be notified
qggEquhce
\V

to ensure %> site is no longer necessary.
N\ QO

Fronﬁx A Cg;>

Back

T O @
\HH =]
N T
KOQ - f
R
EE §
88 & " .
\\ Evidence/tape

with initials
Blue, Yellow or
Green sticker

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

DNA Packet Prep BI-102
Page 2 of 3 Revision 4
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5.0 COMMENTS:

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

5.

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. (%)

0
Given the small sample necessary for DN%L sting,
discretion should be used in determiqégg the size of
the stain cutting. Rarely, if ever, ould a cutting
exceed the dimensions of the coin énwvelope.

On RARE occasions when it is d &ed cessary to have
more stains collected in a en ,(;an will fit
into a single DNA Packet E 1o tgss NA Packets
should still be entered q\

item but labeled "1 o£2é>»2 X

x<Q <i§>

single evidence
of X".

A\
0°. O K
X

\§§> C§§> \:;/

DNA Packet Prep BI-102
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BIL-104

PHENOLPHTHALEIN TEST FOR BLOOD

1.0 BACKGROUND:

Most screening tests for blood depend on the ca Qﬁ%tic
action of the heme group. To minimize false oK ives, the
test is frequently performed as a multi—steggtest. A good
overview is found in the first reference.

‘{D
Gaensslen, R. Sourcebook in Forensic Qébology, Immunology,
and Biochemistry. (1983) U.S. Dept<g9 Jd§tice, Washington,

p.C., p. 101-105. <<o C)OQ&
Higaki, R.S. and Philp, W.M.S.c® Stidy Phe Sensitivity,

Stability and Specificity oQS%h n h 2in as an Indicator
Test for Blood, (1976) Caﬁgﬁla urnal® of Forensic Science,
Vol 9, No.3, p.97-102. x@ OC)

e
\
X
2.0 SCOPE: (%) \\Q
- SRS
To provide a me Ya'fqu hé&}ocalization and presumptive

identification\ef b o»a s.
s+ e
. QUIPMENT F OQ)

A

Phenokégkhalein Working Solution
3% ogen Peroxide
Cé?%on Swabs or Filter Paper

4.0 PROCEDURE:

4.1 Positive (known bloodstain) and negative
(sterile/nanopure Hz0) 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 HyO if necessary.

Phenolphthalein Test BI-104
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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% Hz0; and note appearance oOr 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 coler change,
or negative (-) as indicated by the abseng @ot the
color change. Analyst may use other des ngptlve
word(s) as well (e.g., strong, weak, égéﬁ etc.

0\0
5.0 COMMENTS: Q@
@
5.1 Direct testing of a small c %S 4\ e may also be
performed. ‘s;
5.2 Color changes occurr @g/addltlon of 3% HyO2
are generally con81dé§g
5.3 Color changes o @l min. are generally
considered nega
~Q \
&b (\\' <(/
SO P oY
SN
S O
&
Q¥
Phenclphthalein Test BI-104
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BI-105

O-TOLIDINE TEST FOR BLOOD

1.0 BACKGROUND:

Most screening tests for blood depend on the ca Qf@tic
action of the heme group. To minimize false p ) ives, the
test is frequently performed as a multi—steggtest. A good
overview is found in the first reference.

| O
Gaensslen, R. Sourcebook in Forensic %Sﬁ%logy, Immunology.,
and Biochemistry. (1983) U.S. Deptxsg Ju§tice, Washington,

D.C., p. 101-105. <<Q OQ,\
Burdett, PE (October 1976) "P§§3um ﬁ%?
Comparative Survey", CRE ReRgb ,&

I@@,’tv% sts for Blood - A
. R e D .
Culliford, BJ and Nicho C§S&96 (} The Benzidine Test: A
Critical Review', Jou o} ic Sciences, 9:175-191.
%)
Qb Qb <Z/

2.0 SCOPE:
(\0 \&'O

To provide a mgggga {S;~c3ég{ocaiization and presumptive
identificati%\ ofo,bgéo@% ins.

3.0 EQUIPMENT GeNTs: )

0.3% &tho—Tolidine Stock
3%Q§drogen Peroxide
Cotton Swabs or Filter Paper

4.0 PROCEDURE :

4.1 Positive (known bloodstain) and negative
{sterile/nanopure Hz0} control samples are processed,
prior to testing any forensic samples ({(on the day of
testing), to ensure the working stock reagents are
functioning properly.

4.2 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 H;O if necessary.

O-Tolidine Test BI-1056
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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% Hz0; and note appearance or absence
of blue-green color. Color reaction should occur
rapidly (s 1 minute}.

4.5 Document result in case notes. Record positive (+) as
indicated by the development of the above co@gr change,
or negative (-) as indicated by the absen Cet the
color change. Analyst may use other desdﬁ&ptive
word(s) as well (e.g., strong, weak,ééggw, etc.) .

\Sb
5.0 COMMENTS: 09
5.1 Di i {Sb <\
.1 Direct testing of a small CQ% n8f§§&g{? may also be
perxformed. o X, é
O @

5.2 Color changes occurri Xiq@to@ addition of 3% Hx0»

are generally conside¥ed id?bncﬁﬁbive.
@ O
5.3 Color changes o%ﬁrin@af& min. are generally
considered nega e 4 Q/
O«
5.4 O—tolidinegﬁg dqugnaﬁzﬁ as a potential carcinogen and

should b edcglthcsuﬁtion.
o N o9
* QQQ’

O
&
Q€
O~Tolidine Test BI-105
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BI-106

HUMAN BLOOD IDENTIFICATION USING ABACARD® HEMATRACE® TEST

1.0 BACKGROUND:

Items of evidence with unknown sources of blood E&e often
submitted in forensic casework and it is usef c{o be able
to determine whether the blood is of human gln The
basis of the ABACard® Hematrace® test is ﬂﬁa immunological
detection of human hemoglobin. xS)

2.0 SCOPE: <g§>

To provide a uniform and reliab ‘ﬁ\confirming the
presence of blood on ev1dentla

3.0 EQUIPMENT/REAGENTS: QO \)®
OneStep ABACard® He;%g@ace%%%@t

4.0 PROCEDURE: &

4.1 Label extx@gg'%§) for identification.

2mm sta@ cutting) to extract at room

agggrature for 5-30 minutes {longer, if necessary for
(5} stains).

4.2 Us;nix he b C;%v1ded allow samples (generally
i\
t

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 'g' well of its corresponding
test device and incubate at room temperature for £ 10

minutes.
ABACard Blood BI-~106
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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
1c' and test 'T' areas. A negative result is indicated
by the absence of a pink line (after 190 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:

5.1 Samples must be at room temperature for the ggst. If
extracts have been stored in refrigerator/ ezer,
allow them to reach room temperature be%ege proceeding.

5.2 Both positive (known human bloodstaiﬂ%?and negative
(extraction buffer alone) controls\é&e used,

5.3 Since the reaction time is depqéﬁen \§n hemoglobin
concentration, as well as © S g<§pecific
factors, it is necessary z;b ait(ihe 1 10-minute

! a

incubation before reports %ga%i result. However,
cu{?&n ﬁ@b less time.
<

a positive reaction m \5

5.4 As with any antigen<§n§g§§&y52 ction, false negatives
t m

(as the result Z£§3>"h hook effect”) may be
produced with ¢ e ples. When negative

results are Ehi Wi ery 'heavy' stains, the
Q

sample sho be rt diluted and the test repeated.
16 \V

\§ OO
5.5 Other rgégegﬁf}ma used for extraction. For
3 —_ 0,

examg&%, Efgbnia Hydroxide {aged stains), saline,
1XP r PCR-T The volume used for extraction may be
r ced for sample conservation or dilute stains (e.qg.,

Q@o £).

5.6 Although 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 report.

ABACard Blood BI-106
Page 2 of 2 Revision 4
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BI-108

SPECIES IDENTIFICATION: OUCHTERLONY DOUBLE DIFFUSION

1.0 BACKGROUND:

Methods commonly used to identify the species oégg%igin of a
biological sample are immunological in nature.\-The
Ouchterlony Double Diffusion technique was t described
in 1949 and involves the diffusion of antﬂ%p y (Ab) and
antigen (Ag) in an agarcse gel. The foxfigtion and detection
of a precipitin line (as the result OQQ -Ag complex
formation) is used to determine the<§p of origin of a

céfs

particular sample. <<O o &

Gaensslen, R. Sourcebook in Epeghs%2>58 gy, Immunology,

and Biochemistry. {1983) U.§é$ﬁegg}.o tice, Washington,
NSO

D.C., pp. 101-105. X

S O
Saferstein, R. Fbreniégikci e<f$BUbOOk (1982) pp.284-297.

2.0 SCOPE: ‘QO \$O &Q/
In forensic biqgggy Qtr A sually the determination of
whether a bié?ds aég)i human origin that is of concern.
That determd atfzb wK%} generally be made using the ABACard®
Hematrac est. HQBever, there may be instances where it
is imp nt to determine what nonhuman species was the
soura&)df a given sample or whether a nonblood sample is of
huﬂéﬁ origin. In those situations this method may be used
and is limited only by the availability of specific antisera
and positive control materials (this method may also be used
in place of the ABACard® Hematrace® test for the
identification of human blood).

3.0 EQUIPMENT/REAGENTS:

3% Ammonium Hydroxide (fox 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 equivalent (e.g., pipet and vacuum)

Ouchterlony Test BI1I-108
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1M NacCt
2% Coomassie Blue Stain and Destain solutions
filter paper

4.0 PROCEDURE:

4.1 Extract a small sample (e.g., 2mm’ bloodstain) in ~50 ut
dH,0 (or 3% Ammonium Hydroxide for aged bloodstains).
Bloodstain extracts should be somewhat dilutqaand
straw-colored in appearance. Extraction xég% and dH,0
volume will vary depending on stain congﬁﬁtration in
order to achieve the desired straw c%égg supernatant.

4.2 In order for the agarose to suffiq%éhtly adhere to a
microscope slide, GelBond® must adhered to the slide
and the agarose gel formed on Cut GelBond®

o} t
to the approximate size of x%£§\ i @QSpe slide and
adhere hydrophobic side toqg iqs?;ﬁtgsg few drops of
%)

dH;0. ’\\C) Q
O .
4.3 Prepare a 1% agarose 1 0 }ihg 0.8 g agarase in 8
ml dH,0. Carefull ur\é@a gel onto hydrophilic
side of the Gel 'Q§511Q3> olidification of gel.
N2
4.4 Using a pre- Qe Qéi% y punch or pipet/pipet tip
with vacuu%ggg}e aYattern of Ag wells around a
el

central Q?\ é§azg§§picted pelow (~3mm between Ab and

Ag wellg) i{t$be dified agarose.
& Q
Q@ \ 0.0 00 \\
OO0 000
QKO 00 00

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, or
sponge) .

Ouchteriony Test BI-108
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4.7 Precipitin bands at this stage are best viewed with
strong backlighting 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
roteins.

P .cfgb

4.8.2 Rinse the gel in dH:0 for ~5 minut )y~ dampen two
pieces of filter paper with dH; d place on top
of gel, followed by a stack of éper towels to
serve as a wick. Place a we«éht on top of the
paper towels to ‘press’ th el for 2 30 minutes.
Remove the weight, paper weig% and filter paper
and dry the gel in an<%£an S) ‘2E~65°C for 2 20

minutes,
.(fa X ‘s;

4.8.3 Immerse gel in %@ S@%:' Qfor 10-15 minutes.
&~
4.8.4 Destain untiLanckqgéﬁ (Js clear and blue
precipita%?;@hndibca ily be seen.
N\

4.8.5 Rinse wikh Q@ ?ﬁ%llow to dry.
R
5.0 COMMENTS: O$\ Q %
o n D, i
5.1 AGE§§, , distigzx precipitin band between the antisera

W and sample well is a positive test result.
action blanks should be negative (i.e. no
<2precipitin band present).

5.2 "Spurs" may be seen on precipitin bands produced from
closely 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.

Quchterlony Test BI-108
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BI-110

BTOLOGICAL SCREENING: USE OF ALTERNATE LIGHT SOURCE (ALS)

1.0 BACKGROUND:

There are numerous forensic applications for t éf%se of
alternate lighting. In forensic bioclogy, it generally
used to aid in the visualization of physiokgglcal fluids
and trace evidence such as fibers.

O
2.0 SCOPE: \
To provide a method for enhanczn 1on/localization
of physiological and trace ev1de v1 tiary items.

3.0 EQUIPMENT/REAGENTS:

M @
<Q Q\)

Alternate Light Source Qb
Filtered Safety Gog hégv é>
%\?) 0

4.0 PROCEDURE: O A

Y}

4.1 Selectlon\\ t ngth of light for viewing will
depend te light source used and its

A broadband source covering =530nm
wawﬁéé gths is fflClent for biological examination
11 not eliminate potential background
ﬁ) orescence as well as the use of a discrete
<2mmvelength pand. 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 outputs.

Wavelengths Safety Goggles

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

ALS

Page 1 of 2 BI‘?19
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4.2 Follow manufacturer's operating instructions for
specific details on equipment operation.

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

5.0 COMMENTS:

5.1 Failure to use safety goggles, or use of incqgrect
goggles could result in permanent eye dama &)~ Read any

manufacturer's safety guidelines providg&& ith the

equipment.
%Q
(\é\o
N
N\
© &

ALS3 110

Page 2 of 2 BI-11t
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BI-114

BRENTAMINE TEST FOR ACID PHOSPHATASE

1.0 BACKGROUND:

4.

Brentamine Test

Page 1 of 2
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9

Acid phosphatase is an enzyme found in elevat amounts in
human semen, independent of the presence of gpermatozoa.
Various tests have been used for its dete n. Though none
of these tests are prostate-specific, atcfthe limits of their
detection, they are a good indicator oq;the presence of
semen.

&
Gaensslen, R. Sourcebook in Foré§$10<§§}o v, Immunology,
and Biochemistry. {(1983) U.$.O®ept\ f tice, Washington,
D.C., p 155-166. N QQ

QNN

Biology Methods Manual, éggr \$3t cholice Forensic Science
Laboratory, p.3-16 th;\cgﬂg 8&@00

SCOPE: 0(0 O\\® Q/

To provide a meagbd &Spr /§Mptively identify the presence
of semen and Q@} j() 65 Sed in locating semen stains.

EQUIPMENT/REAGENYTS : Q)%
)

Brentiéi%e Solution A
Brenta ine Sclution B

C&Qt n Swabs or Filter Paper

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.

4.2 Positive (known semen stain) and negative (moistened
swab or filter paper) control samples are processed,
prior te testing any forensic samples (on the day of
testing), to ensure the working stock reagents are
functioning properly.

BI-114
Revision 4
10/2005




5.0

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.

4.4 Add Brentamine Working Stock to the swab or filter
paper and observe for the appearance or absence of a
pink to purple color change.

4.5 To avoid false positives, the results should be
recorded as positive(+), as indicated by the
development of the above color change, or Eyative(-),

as indicated by the absence of the color ange, within

1 minute of the addition of the Brenta@a e Reagent.
Additional comments (e.g., strong, W , slow, etc.)

may also be helpful to record. 6\0
<>
COMMENTS :
COMMENTS \6 Qﬁ

obtained on anal/rectal a 50 v al swabs in
absence of any semen. \ (Q

QO x<Q

5.2 Test may also be p r u 'GQ 10-20u¢ of a sample

extract or dire%@ ongy a 1 cutting.
W &

5.3 This test ma%ﬁgﬂso 193 & for mapping large, possible
semen staing) ia Kmo ened paper transfer method. A
sheet (s) &§>moé§i@ ilter paper is pressed against

the ite xoﬁ;g@ade Marks are made on the paper to

indi a%e thaJe of the evidence for orientation of

any_ 4

Bxégﬁamine Reagent and analyzed as above.

O
5.1 Positive reactions, though <gner€} y‘§éak, may be
Qgg o)

\FO
552 ast Blue B is a possible carcinogen and should be
handled cautiocusly

Brentamine Test
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BI-1ll6

SAMPLE EXTRACTION FOR SEMEN IDENTIFICATION

1.0 BACKGROUND:

The identification of semen is a multi-step pro Qg% for
which it is necessary to generate extracts of\ggﬁative semen
stains for use in the identification tests. g,

2.0 SCOPE: O

2
To provide a method of generating sQ§g;blé§extracts from
evidentiary material for the pergzﬁbxu¥§é> both presumptive
thn 1&
a

(as needed) and confirmatory te g fbr %?s presence of
semen, as well as other forens qé}ysq%7
SIS
3.0 EQUIPMENT/REAGENTS: < \Q} C)\)
S O
Small (e.g., 12x75mm()5\é\ube§}r©®n£ microfuge tubes
%)

Centrifuge N\
N
4.0 PROCEDURE: &0 {(,

N\ O(\ \%
4.1 Label te§es éé;Rtifying information.

4.2 Ta%@ﬁg\sample () -5 mm? portion of stain or ~1/8 each of
oqg br two cotton swabs), transfer to the appropriately
{ABeled tube and extract in a minimal volume (50pt -

<2 00pt) of dHx0 at RT for > 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 microscopic
examination (BI-118) 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.

Sample Extraction BI-116
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5.0 COMMENTS:

5.1

.2

Other reagents may be substituted for dH;O0 (e.g., 1lXPBS,
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. ng
While the primary use of this liquid ext is for
semen identification testing, these e zgacts may be
used for other screening tests as wel®) (e.qg., saliva,
urine, feces). ‘\0

9
The sample may optionally be eaﬁggh in dH,O directly
on the microscope slide at é)anaését’s discretion.
by may be
' or further

However, the quantity of s o
diminished and no sample: i a

testing (e.g. p30) wh 1@6

Sample Extraction BI-116
Page 2 of 2 Revision 4
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BI-118

SEMEN IDENTIFICATION: MICROSCOPIC EXAMINATION

1.0 BACKGROUND:

The visual identification of spermatozoa is a meeggaof
positively identifying human semen. Human speg?~ ave a
distinctive size and morphology and, with di rential
staining, such as the "Xmas Tree" method, é%p be readily
identified.

&
Gaensslen, R. Sourcebook in Fbrensngégro gy, Immunology,
£

and Biochemistry. (1983) U.S. DeQQC) /{Se, Washington,
D.C., pp. 150-152.

O
AN
2.0 SCOPE: 0\\0 KQQ <</
To provide a confirmato gas\to&% @\? identification of
semen in cases where sg§$%;g3; %:;Bb present.

CE> ~§S?<fz/

3.0 EQUIPMENT/REAGENTS:O
— \‘\

N
XMas Tree Stas'\b(go ®QO \&
XMas Tree Sé\in seété)B
295% Ethan
Glass Miéggscope S{fgg(s)

Cover p(s)

Mouq§3 Medium
MiQ& scope {Magnification ~200X-400X)
4.0 PROCEDURE:

4.1 The sample extract is mixed well and ~20-50u¢ 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).

Microscopic Sperm Exam BI-118
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4.0 PROCEDURE:

4.3 Cover the heat-fixed sample extract with Xmas Tree

Stain Solution A and allow staining for > 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 t£his stain with a stream
of EtOH (95% or Absolute). S

<

4.5 Allow the slide to dry and apply mountinqggédium or dH,O

and a cover-slip prior to microscopic mination.

4.6 Scan the slide on 2200X magnificat&éh. Sperm heads

will retain the red stain, while e tails, 1f present,
will appear green. Use 400X mqgh f'd%tion if necessary
to verify sperm morphology. <<O OQ &

4.7 Documentation in notes sh d A lu@é?%he following:
\\Qgi g« ¢

N\
4.7.1 A description dgzgaaqgén &Eﬁon of the sperm seen

(e.g. heads Q@Dy,q@bt eads, some intact,
etc.}. (O\(b 6 0
. \\® < .
4.7.2 An est e t mber of sperm seen per field
(e.qg @@52/ Yde £(9~1/200K; 3-5/200X; 5-10/200X;
> @Oxbgré\/- 4+ etc.).
O \O .9 e
4.7 Qé%he P Séggy of any epithelial cells {e-cell) and
Q r

% heir nu (e.g., rare, occasional, few,
(Q moderate, many, or 1+ — 4+). The scientist may

<2{$> also note e-cell 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 If the situation arises in which there are only
one or two sperm heads, a single intact sperm, oY
a few sperm heads of questionable morphology, a
second qualified scientist must verify the
identification.

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.

Microscopic Sperm Exam BI~118
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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
generally stable for = 6 months at RT. After this
period, stains should be discarded or chégked with
a positive (known sperm) glide before, .

~\

N
%Q
be

BI-118
Revision 4
S, OO N e S s 16/2005
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1.

2.0 SCOPE:

0

BI-120

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

BACKGROUND : S

.9
pP-30 is a seminal-fluid-specific protein, It&h resence in
semen is independent of the presence of spex atozoa.
Immunological detection of p30 is commonfg)used as a
confirmatory test for the presence of %émen.
Sensabaugh, G. F. Isolation and Ch £g€£ ization of a
Semen~Specific Protein from Hum /Eéasma: A
Potential New Marker for Semecgé fon. (1978)

Journal of Forensic Sc;encer\ (1@. 1@(@ 15.

\

Spear, T. F. and Khoskebdga NQ?& ; aluation of the

ABAcard® p30 Test for L@ Ids& ion of Semen. (2000)

Crime Scene, 26{1): tg@z\g Q
\«0 N
<

’0
This procedun \$% t \Eﬁ as a confirmatory test for the
presence of Qy ﬁapn instances where a positive AP
result Wa s bta gigi
microsc c examina

no spermatozoa were seen upon
n of the sample extract.

3.0 %@NT/ REAGENTS :

4,

0

OneStep ABAcard® p30 Test Kit

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; 10ut¢ of a 1: 100 dilution]) and negative
(saline) controls, to ~190p! (4 drops) of saline and
mix thoroughly.

ABAcard p30 BI-120

Page 1 of 2 Revision 4
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4.3

Transfer each extract ({~200ut{) 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
0! and test 'T' areas. A negative result is indicated
by the absence of a pink line (after 10 minutes) in the
‘7' grea of a test device. Results are inconclusive
anytime a pink line fails to develop in the qg‘ area.

Ny

@
5.0 COMMENTS: %

5.1

5.2

5.3

5.4

Samples must be at room temperatqg? for the test.

Other reagents may be substy%ﬁﬁeg:§§} aline {(e.9.,
1¥XPBS, PCR-TE, dH,0) 1in 4 ‘s;

O
Since the reaction ti § ®§t on p30
concentration, as wel as mple-specific

factors, it is nec ' the full 10-minute
incubation befoggg' po egative result. Howeverx,
a positive reac c r in much less time.

As with a tl /aﬁ%;body interaction, excess
antigen é§>le hlgh dose hook effect’ resulting
in fals en the p30 concentration is very
hlgh Thl gigﬁ should be considered when
tion an resumptive tests have indicated the
a@lehood of the presence of semen. In those
Stances, the sample should be diluted and the test

<2 repeated,
ABAcard p30 BI-120
Page 2 of 2 Revision 4
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BI-122

AMYLASE TEST (PHADEBAS)

1.0 BACKGROUND:

o

Amylase is an enzyme that is present in high con&E ratlons in
saliva relative to other body fluids and its da& tion is
indicative of the presence of this body flu1 This method for
the detection of amylase consists of a tabl of water-insoluble
starch, cross-linked to Cibacron Blue dye Qb at is hydrolyzed to
water—-soluble blue fragments in the pre f alpha-amylase and
detected by blue color development céz on

ol

Gaensslen, R. Sourcebock in Fore Immunology, and
Biochemistry. (1983) U.S. Dep}Sbof Washington, D.C.,
p 184-187.

Auvdel, Michael J. Amyla§§82§é2% emen and Saliva Stains,
F ’\e

(1986) Journal of Foren 2) 426-431.

from sexual assa ) Journal of the Forensic Science

Keating, S.M. and '\ he detection of amylase on swabs
cas
Society, 34 : %g§

G.M. WlllottQS.An Impré:pd Test for the Detection of Salivary
Amylase i alns,“ Journal of the Forensic Science Society, 14,

Pp- 341352 (1974)

Phadebas Amylase Test directions for use, Pharmacia AB, Uppsala,
Sweden, 1994,

2,0 SCOPE:

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

3.0 EQUIPMENT/REAGENTS:

Phadebas Tablets
0.5N NaOH
12x75mm tubes
Corks for tubes or parafilm™ or equivalent
Phadebas Test BI-122
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. 4.0 PROCEDURE:

4.1 Stain samples (~2~5mm?; %% swab; 20u? extract) and controls
[20p¢ dHO is used for negative control; 20p! of 1:100 and
1:500 dilutions of fresh saliva and either neat saliva, or a
saliva stain (S£2mn® cutting) as positive controls] are placed
into appropriately labeled tubes.

4.2 Add im¢ AH,O0 and 1/4 Phadebas tablet to each tube, cover
tube, mix well (e.qg. vortex) and incubate at BWép for 30

minutes. <
ﬂéb
4.3 At RT, remove cork, add 250u¢ 0.5N NaOH te}each tube, cover
tube, mix well by inversion and spin fo minutes at low
speed (<5,000 rpmj . égb

Q

4.4 Examine tubes and record the colo f e supernatant. The
intensity of the blue color, iékﬁkesgé%, ay be graded as
light, medium, dark, or 1*t.4* . SFor(reposting, see 5.1.

RPN

S L&

Q\Q)\)

5.1 If the blue color of ngamgsé ' <;b dark or darker than that
of the 1:500 contr igblt dication of an elevated
level of amylase ééa ) Q&m>a§2d as such. If the blue color
of a sample is\&éah £) haﬁ?ﬁhe 1:500 control, there is an
indication t amy e present; however, there is no
demonstrati :qua eYawmated level. A sample that
demonstra g§§§ c blue color consistent with the
negativelcont 'é%xeported as ‘did not indicate the
presezﬁe f anyl ', Note: negative samples (like the
cont ) may have a very slight blue tint and not appear

%?{§¥ tly clear.

5.0 COMMENTS:

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.

Phadebas Test Bi~-122
Page 2 of 2 Revision 4
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1.0

3.0

BI-124

AMYLASE TEST (STARCH IODIDE)

BACKGROUND :

®6

Amylase is an enzyme that is present in high consE rations in
saliva relative to other body fluids and its deé@ tion is
indicative of the presence of this body flui This test takes
advantage of the amylase-catalyzed starch hqgrolysis that results
in short polysaccharides unable to react wgth iodine which is
detected as a 'clearing zone' around sapple Eflls containing

amylase. Q) {Q

< Ot K
Gaensslen, R. Sourcebook 1in Fore seé;f Immunology, and
Biochemistry. (1983) U.S. Dep%S\ f Qﬁ%&' Washington, D.C.,
p 184-187. Q \Q} O

Auvdel, Michael J. Amyla qsggv §§>‘ emen and Saliva Stains,
(1986) Journal of Forenégk'gsg Eﬁ; 31 (2) 426-431.
O
' \?. % detection of amylase on swabs
; 69 4) Journal of the Forenslic Science

Keating, S.M. and Hj
from sexual assa @}C
Society, 34 : 8959

S
SCOPE : @{\S OQ)

To prov'qéQa presumptive screening test for the presence of saliva
on evf@b tiary items.

EQUIPMENT/REAGENTS:

Agarose {(Sigma Type I or equivalent)
Soluble Starch

Anmylase Diffusion Buffer

Iodine Solution

Petri Dish

PROCEDURE :

4.1 Sample and control extracts (dH,0 1s used for negative
control} should be prepared in dHxO as usual (See BI-=116}.

Amylase Diffusion Test BI-124
Page 1 of 2 Revision 4
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4.7

. 5.0 COMMENTS:

5.1

5.2

5.3

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 (~9%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. ‘(§b
\

Cover petri dish and allow diffusion overQ}g t at 37°C. May
be placed in a humid chamber.
Q\O

To develop, flood the petri dish wéSﬁ?~10m8 of 1:100
dilution of the iodine solution (& pQ§§Pm8 dH,0), let stand
a few moments to develop the p e or, then pour it off
the plate’s surface. C;@ K

Xe) XN ‘s;
Record the results by me §§§inq§§ e meter of the clear
circles. For reporting,\(see .\C)

q;gb \é?‘ ()

P, Q

Positive contrq&é}sh AQ ude 1:100 and 1:500 dilutions
of fresh salivq>as 1 heat saliva or an extract of a
known saliya\} aké) Iejthe clear zone of an extract 2 that
of the 1: ceibro is an indication of an elevated
level oﬂQimyléié i e extract and is reported as such. If
an ex \b clearét} zone smaller than the 1:500 control,
ther s an indication that amylase is present; however,
the®k® is no demonstration of an elevated level. An extract
ééat 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.

Bmylase Diffusion Test BI-124
Page 2 of 2 Revision 4
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BI-126

DETECTION OF URINE (UREASE)

1.0 BACKGROUND:

Urea, 1s a normal metabolite found in high conc ation in
urine. The urease reagent reacts with the ureé} resent in a
urine stain and releases ammonia which may etected with
litmus paper. é@

Gaensslen, R. Sourcebook in Forensic Qf?ology, Immunology.,

and Biochemistry. (1983) U.S. Dept<Sb %2 tice, Washington,

D.Co" po 191"195. Q
N

anSLabqggﬁzry Biology
00®

Metropolitan Police Forensic 5%
Methods Manual, 1978, SeCtiQKD .

2.0 SCOPE: \fb S 0

\Q’%
To provide a pres iy C} r the presence of urine on
relevant ev1dené§9 Y xter

3.0 EQUIPI\ENT/E&I%Q\ %O
Q

Urease x§éent C)
Small vks (to fit 12x75mm test tubes)

12 test tubes
Red Litmus Paper

4.0 PROCEDURE:

4.1 Cut out ~2. Ocm? piece of suspected urine stain and
controls, cut them into small pieces and place them intc
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.

Urease Test BI-126
Page 1 of 2 Revislon 4
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4.4 Place a cork (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, aqgegative
(-} result is recorded. e

4\
)
5.0 COMMENTS: %)

— xs;

5.1 Controls include positive (known ne stain) and
negative (dHp0 blank) and a subggbat ~§ontrol where
appropriate and available. QO C)OEQ &

5.2 The Urease Test is one of @g‘hy Sces ive tests for
urine; a confirmatory Qg% fqg§% entification of
urine in a dried stain{is Qéb able.

(5\@ O @)
AR IR
Qb s§$§ <Z/
® LA
3 & <
O O \%

Urease Test BI~-126
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BI-128

DETECTION OF URINE (CREATININE)

1.0 BACKGROUND:

)
Creatinine, the anhydride of creatine, 1s a nor
constituent of urine and is a waste product o 'h rmal

metabolism. It is present at high levels i rine compared
to other body fluids. This test is based its reaction
with picric acid and is detected by a co{ar change from
yellow to orange. <>

@
Gaensslen, R. Sourcebook in Fore () Se&lo v, Immunology,
and Biochemistry. (1983) U.S. t. Jg?k'ce, Washington,
D.C., p. 191-195. \Q Q\

Metropolitan Police Forensfz chgbc%:§3boratory Biology
Methods Manual, 1978, Sefgion\

(O\ \@ Q/Q

2.0 SCOPE: \$O A
g’b
To provide a ﬁ\ Hgfl t for the presence of urine on
relevant ev1 ial.

3.0 EQUIPME%E?gikGENTS

<é§£éted Picric Acid Solution
54 {w/v}) NaOH

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.

Jrine Creatinine Test BI-128
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4.3 Remove the substrate. Add 1 drop (~50 u{) of Picric Acid
Solution and 1 drop (~50 p¢) 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 numerica,lcgkading
(e.g., 1+ - 4+) as well. \A\

&

5.1 Controls include positive (knowgceurl stain) and
negative (dH20 blank) and a ntrol where
appropriate and available.c)@ X, é

5.2 This method is not sp @c {’@Q @?t/inin@. Although

ggtecK@a @

5.0 COMMENTS: O

other chromagens are his procedure, their
concentrations are x@glig@l%)

A
5.3 Among other subs nc@ se 1s reported to produce an
orange color ,{&tﬁaé&picrate, although the coler is
pale. Ho‘& , AEthe is likely to be confusion
between gl a@a @\Mﬁe stain, the addition of 2 drops
of glacty @Q\l d renders a creatinine-containing
samp pale ‘ye % after a few minutes. {The color can
be sStored by ding a few drops of 5% NaOH). Heat is
ssary to achieve the color change to pale yellow if
QQ e stain is glucose.

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.

Urine Creatinine Test Bi-~128
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BI-130

DETECTION OF FECAL MATERIAL (UROBILINOGEN)

1.0 BACKGROUND:

Edelman's Test 1s a presumptive test for the prqé&hce of
fecal material and is based on the detection 2§>uroblllnogen
which is found in high concentration in fe Urobilinogen,
which is oxidized to urobilin, is soluble %b alcohol and, in
the presence of neutral alcoholic salts 4@&11 form a green
fluorescent complex with zinc. Q§§b

Gaensslen, R. Sourcebook in Forngfb S ogy, Immunology,
and Biochemistry. (1983) U.S J tN.ce, Washington,
D.C., p. 191-195. QD

Metropolitan Police Forensg Sc @ ec\)zaboratory Biology
Methods Manual, 1978, SeRL on\\

(O\ \@ Q/Q

2.0 SCOPE: (\0 \$O A
To provide a t for the presence of feces on
relevant ev1@y ial.

3.0 EQUIPMENgﬁ GENTS

10% Gﬁ; Mercuric Chloride Solution
10 w/v 7inc Chloride Solution
Anyl (Isopentyl) Alcohol

12x75mm test tubes

4.0 PROCEDURE:

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

4.2 Extract samples in ~3 drops of dHz0 for 15-30 minutes at

RT.
Urobilinogen Test BI-130
Page 1 of 2 Revision 4
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4.3 Remove the material and add ~3 drops of 10% zinc Chloride
Solution toc 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% Mercur@y Chloride
solution and observe any color change undeyﬁgbth white
and long wave UV light. <S§~

4.7 A positive reaction is recorded when é%ben fluorescence
is visible under long wave UV llgh C)Absence of green

fluorescence under long wave UV t is recorded as a
negative reaction. Under Whlt @hg the solution may
become rose-pink if uroblll %f§5

5.0 COMMENTS: &Q \)QQ/

5.1 Controls include p XI ecal stain) and negative
(dH,0 blank) and QQubse; ntrol where appropriate
and available. \\

O
5.2 The Edelma &Jr@&sl %,en Test is one of many

presumptﬁi te e? eces; there are no confirmatory
tests availa fd%) he identification of fecal material,

5.3 Theéggéductlon<;} a green fluorescent complex is
Ycative of feces from humans and other carnivores.
<§S§ to the presence of chlorophyll, the feces of
<2 herbivores will produce an orange-pink fluorescence in
this test. Test results giving this orange- pink
fluorescence will be recorded as inconclusive.

Urobilinogen Test BI~-130
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BI-200

EXTRACTION PROTOCOLS FOR PCR DNA TYPING TESTS

1.0 BACKGROUND:

Many methods exist to obtain DNA, suitable for amp ication, from
a variety of sources. Caution must be exercised4ﬁhen selecting an
appropriate extraction method, taking sample tity into
account.

-\
Comey, CT et al. T“DNA Extraction Stratigsg% for Amplified
Fragment Length Polymorphism Analys;s Sc1, Vol. 39, 1994,
pp. 1254-1269.

Hochmeister, MN et al. “Typing o (égbx lelc Acid {DNA)
Extracted from Compact Bone f um@b . J For Sci, Vol.
36, 1991, pp. 1649-1661. 2? <§>

Hochmeister, MN et al. "R@@ {;é;lng of DNA extracted from
cigarette butts." Int eg\\ 104, 1991, pp. 229-233.

Yang, DY et al. :3g§§%1 No Improved DNA Extraction From
Ancient Bones Usi cgiégikéd Spin Columns.” BAm J of Phys

Anthropology, v 1%{5 9 1998, 539-543.

2.0 SCOPE: <\’
To pro approprlate protocols for the extraction of DNA

suitab for PCR amplification and subsequent analyses.

3.0 EQUIPMENT :

Centricon® Concentrator Devices
Microcentrifuge

15/50m¢ conical tubes

56/65°C heat block/oven

Fixed Angle Centrifuge

1.5m¢ microcentrifuge Tubes (1.5m! tubes)
MicroBmp Tubes

Coarse Sandpaper

DNA Extraction Protocols BI~200
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. 4.0 REAGENTS:

Stain Extraction Buffer (SEB})

PCR TE (TE, 10mM Tris-HC1l; 0.1mM EDTA, pH 8.0)
Proteinase K (ProK, 20 mg/mL)

1M Dithiothreitol (DTT)

Phenol/Chloroform/Isocamyl Alcohol (PCIARA, 25:241:1)
Ethanol (EtOH)

Phosphate Buffered Saline {PBS)

Ethyl Ether )
Xylene ‘(§b
10% SDS Qb
Liquid Nitrogen @K

Dry Ice Qb

FTA Purification Reagent \SD

Chelex Reagent &

QO

S

5.0 DNA_EXTRACTION PROCEDURES: < C)O &
' .(}5 N ‘s;

NOTE: Questioned and known refereng§§sawsggs§§p t be extracted
separately. If samples aréZextggb the same day,

questioned samples shouldCbe &b irst.
PO

X\
The sample sizes lisﬁ%ﬁ bQ%&v ‘g>the typical recommended
& yaY

amounts. Evidence.§am in quantity and condition so

samples sizes m e s accordingly. The analyst should
make an effor r%§31n Swfficient sample for replicate
testing if p iblérh er, those samples of limited
size/quali nay \oee be consumed.
i
Caution: See Qégments 1 and 4.
Q®

5.1 BLOOD/SALIVA/NON-SEMEN (TISSUE, EPITHELIAL CELLS) SAMPLES:

5.1.1 Place one of the following samples into a sterile 1.5m¢
tube: ~3mm® — lcm? cutting/portion of samples on cloth or
porous materials (includes cigarette butts and envelope
flaps/stamps), ~1/8 — 1/2 (~equivalent of previous sampile
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 ~10p¢ - 50ut¢ whole
blood. '
DNA Extraction Protocols B1-200
Page 2 of 13 Revision 4
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5.

5.

1.la Envelope Flaps/Stamps: Presocak 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. Remove all but
50p¢ of the supernatant and discard it. Proceed to 5.1.2
with the remaining pellet.

9
1.1b Optional (see Comments 3): Prescak bk stains using
1m¢{ of sterile PBS in a sterile 1.5mi{ € . Vortex

briefly, and incubate 30 minutes at @ vortex briefly,
then spin at high speed in a microcgntrifuge for ~1
minute. Using a micropipette, reg@gé supernatant and
proceed to 5.1.2.

Q
@

5.1.2 Add the following to the tu%. C)OQ &

Q\((/é

500u¢ SEB ’\0 %)
15u¢ Pro K <2() %)
> O

%)
5.1.3 Mix and incubatexsg?S aé%gS&a minimum of 1 hour {(may be
I

left overnight)Qb & e ended that non-reference
samples incu\bé@e f{@ a‘;&%’ast 3 hours when possible.

ooy
remov rbé) oceeding to 5.1.4. Larger

5.1.3a Optio§§gz FQ§>?i§p stains the cuttings/substrate will
not int Qﬁg% ganic extraction and need not be
t

5.1.4

cut&@n s/sampl:) can be removed by piggyback/spin basket
c rifugation at low speed (3,000 - 5,000 rpm) for 3-5
<§§ utes. Proceed to 5.1.4.

Tn a fume hood, add 500ut phenol/chloroform/isocamyl
alcohol (PCIAA) to the stain extract. Mix vigorously by
hand to achieve a milky emulsion. Spin in microcentrifuge
for 3-5 minutes to achieve layer separation.

5.1.5 If the aqueous phase 1is clear, proceed to 6.0. If it is

not clear (e.g. cloudy or large or ‘dirty’ interface),
transfer the aqueous layer to a fresh sterile 1.5m¢ tube.
Repeat 5.1.4 1-2 times until the interface is clean and
agueous phase is clear. Proceed to 6.0.

DNA Extraction Protocols BI-200
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5.2 DIFFERENTIAL EXTRACTION OF SEMEN-CONTAINING SAMPLES:

Note: For removal of sample from mounted slide, see 7.0.

5.2.1 Place cutting/sample (the size of sample used will be
case dependent and based upon microscopic exam and total
sample amount) into a sterile 1.5m¢ tube and,add ~150u¢
PBS or sterile delonized water. Agitate substrate to
loosen cellular material and place at %§> or 1-4 hours
{up to overnight}. CESD

5.2.2 Sonicate samples for ~20 minutes k&&oosen cellular
material from the substrate and Qé?form piggyback/spin
basket centrifugation for 3-5 {ghut
the pellet, remove all but <?6L£ t

discard.
\OQ Q\C) é
5.2.2a Optional: Resusp QSbth Cpe §§h in the remaining 501!
and place 3-5pt¢ on aXsli 0 igﬁcroscopic evaluation
(See BI-118). The@ubstiatemdy be discarded if the

. Without disturbing
supernatant and

pellet containigg, u ci number of spermatozoa;
however, it may-be iyabYe to add the substrate back to
increase thqﬁ@btg&?bm of DNA in the sample.
o> QO
5.2.3 To the fég%inéga q:?&'peliet and substrate (if present)

add thé\fo{\gé\rinéb

Ny~ O
50 SEB

e> t Pro K

<
5.5?% Mix and incubate at 56°C for 45 minutes toc a maximum of 1
hour.

5.2.5 Mark a new sterile 1.5m¢ tube. Remove substrate by using
piggyback/spin basket centrifugation. A final
centifugation on high speed for >1 minute should be
performed to further solidify the pellet.

5.2.6 Remove all but ~50ut of the supernatant, taking care not
to disrupt the cell pellet in the bottom of the tube.
Transfer this supernatant (epithelial cell fraction) to
the new, marked sterile tube and store at 4°C or proceed
directly to 5.2.11.

DNA Extraction Protocols BI-200
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5.2

5.2.7

5.2.8

5.2

.6a Optional: The purpose of a differential extraction is,
typically, to obtain a sperm fraction that is void of any
epithelial contribution. In instances in which there is
an overwhelming proportion of epithelial cells to sperm
that appear intact microscopically, steps 5.2.3-5.2.4
may, at the scientist’s discretion, be repeated 1-2 times
prior to proceeding to 5.2.7. These additional

supernatants do not need to be retained.

Wash the sperm pellet as follows: Resuspeqébthe pellet in

500-1000u¢ PBS or SEB by vortexing brie . Spin in a
microcentrifuge for ~5 minutes at ma i speed
(>10,000rpm) . Remove all but ~50ut the supernatant
and discard it. é\O

Q

Repeat 5.2.7 1-5 more time(s).thhiﬁftances of low sperm
amounts, additional washes {2&9 <o ‘ggded. The final
wash performed is to be dqu ug\ Qgﬂ 1000nt sterile
deionized water. \\C) Q/

%)
NN
.Ba Optional: Resus%gga thégﬁ %3& in the remaining 50!
and place 3-5p! onX&’ s

] icroscopic evaluation (See
BI-118). If iqzz e hega cells remain, the pellet
should be redi te - 5.2.8).

A

N

To the re in D fﬁ@p@llet solution add:
AR

500ut SB })(\ %)

20pbcAM DT OQ)

15 ProK

R

O
5.2{?&~Mix and incubate at 56°C for a minimum of 2 hours (may be

5.2.11

5.2.12

left overnight).

In a fume hood, add 500n¢ phenol/chloroform/isoamyl
alcohol (PCIBA) to the extract. Mix vigorously by hand
to achieve a milky emulsion. Spin in microcentrifuge for
3-5 minutes to achieve layer separation.

If the aqueous phase is clear, proceed to 6.0. If it is
not clear {e.g. cloudy or large or ‘dirty’ interface),
transfer the aqueous layer to a fresh sterile 1.5m¢ tube.
Repeat 5.2.11 1-2 times until the interface is clean and
aqueous phase is clear. Proceed to 6.0.

DNA Extraction Protocols BIi—~200
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5.3 EXTRACTION FROM HAIR:

Note: For removal of hair(s) mounted on a slide, see 7.0.

§.3.1 Examine the hair(s) under a stereomicroscope and note if

.3

%

there is the presence of cellular material at the root
and the presence of any body fluid (e.g., blood or
semen)or other visible contaminants on the h%gr shaft.

Once a suitable hair({s), preferably a 'X has been
identified it may be washed to reduc @gaface dirt

and contaminants. This may be accompXished by immersing
the hair(s) in sterile, deionized,/ er and gently
swirling. Each hair to be analyz should be washed
separately in fresh water. Al§g&ﬂ. ively, the hair(s) may

be placed in a 1.5m¢ tube c %zéb 3Q£10% SDS and

sonicated briefly. Agal be analyzed should
be treated separately. Qﬁ ce of any body fluid
is noted on the hair e removed for separate

DNA analysis, if ne igp b
minimal amount oqugi éb qE? ized water or PCR TE for 30
minutes. Procee%} hi as you would a bloodstain
(see 5.1.1). () \\

O A
Even if t@(ala@lﬁg\) w%’ washed prior to proceeding to

5.3.4, ve cellular material on its surface
that dl@ n% T ate from the hair donor. Therefore, in
addltsyn to g off ~0.5 - 1.0cm of the root- -end, a
O.QS; 1.0cm cutting of the shaft adjacent to the root 1is
{S§écessed separately as a control. The remaining shaft

y be retained for subsequent analyses {e.g., microscopic
exam, mitochondrial DNA}.

5.3.4 To a 1.5m¢{ tube, containing the hair sample, Add:

500u¢ SEB
20u¢ 1M DTT
15u¢ ProK

Mix and incubate at 56°C for minimum of 6-8 hours (may be
ieft overnight).

DNA Extraction Protocols BI-200
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5.3.5 In a fume hood, add 500u¢ PCIAA to the extract. Mix
vigorously by hand to achieve a milky emulsion. Spin in
microcentrifuge for 3-5 minutes at high speed to achieve
layer separation.

5.3.6 If the aqueous phase is clear, proceed to 6.0. If it is
not clear {(e.g. cloudy or large or ‘dirty’ interface),
transfer the aqueous layer to a fresh sterile 1.5mé¢ tube.
Repeat 5.3.5 1-2 times until the interface jcbcclean and
aqueous phase i1s clear. Proceed to 6.0.‘<§5

N
%)
5.4 EXTRACTION FROM FRESH BONES (~1 YEAR ORCaESS) AND TEETH:

- 2
Caution: See Comments 4. <>
N4 Qﬁ

Lo LR
5.4.1 Obtain a fragment of bone (~0.N gr and remove tissue
using ethyl ether (shake 'gog%us ith a few mi{s of

ether in a 15m¢ polyp qﬁ?le €N :

<&

5.4.2 Rinse the bone/too;@b in\ %C§;me manner, with distilled
water. X Q
N
A\ .
b tooth with 95% ethanol.

5.4.3 Similarly, r\'tk@e t{@ ofyé
Finally, qégy th?vboﬁéywith a sterile cotton swab soaked
with ethan gg;bnig}d it is free of dirt and/or other
b

contami n2f§}»§$$9 one/tooth to air dry.

5.4.4 eréﬁs%one/todgh into small pieces with mortar and pestle
o) lender (chisel, hammer and press may be used
{Sﬁltially). Note: If mortar and pestle is used, it’s

<2 best if pre-chilled. Place the pre-chilled mortar on a

bed of dry ice {in a styrofoam box} to keep the
evaporation of liquid nitrogen to a minimum. Add a small
amount of 1ligNs and crush to as fine a powder as possible,
adding more ligN, as needed. Eventual transfer to a 1.5m{
tube is best accomplished in a step-wise fashion. While
frozen, the powder shouldn’t stick to the mortar. Slowly
swirl to collect powder centrally in the liqNa, tilt
mortar toward pouring spout and slowly transfer to a 50m{
polypropylene tube. Allow the 1igN; to evaporate
completely.

DNA Extraction Protocols BI-200
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5.4.5 To the tube, add:

500p¢ SEB
15p¢ ProK

Mix thoroughly by hand and transfer extract {using a lmi{
pipette, with tip end cut-off, or large bore transfex
pipette) to a 1.5m¢ microcentrifuge tube and incubate

at 56°C overnight. Q?’
ﬂéb
5.4.6 In a fume hood, add 500p¢ PCIAA to the Qétract. Mix
vigorously by hand to achieve a milk ulsion. Spin in

a microcentrifuge for 3-5 minutes .o, achleve layer
separation. Transfer aqueous la q}»to new sterile tube.
Repeat this step until the intqéééchfs clean. Proceed to

6.0. A\
«° ()OQ &
5.5 EXTRACTION OF DNA FROM AGED 6\ i{\Q @
Caution: See Comments 4. @Q (’\\Q \5
3% 580
AR IR
. 9" ¢
5.5.1 Obtain a frag@n @b (~2.0 grams) and remove outer

layer by sa ‘@ing \&,
AN <

N%
5.5.2 Rinse b \é wigb s g;ﬁle, deionized water (shake

vigor @ly@ h@ ew més of water in a 15m¢ conical
tubQﬁ% @)
%)

5.5.3 €§%ilarly, rinse the bone with 95% ethanol. Finally,
<2§clean the bone with a sterile cotton swab soaked with
ethanol to ensure it is free of dirt and/or other
contaminants and allow bone to air dry.

5.5.4 Crush bone into small pieces with mortar and pestle or
blender (chisel, hammer and press may be used initially).
Note: If mortar and pestle is used, 1it's best if pre-
chilled. Place the pre-chilled mortar on a bed of dry
ice (in a styrofoam box) to keep the evaporation of
liquid nitrogen to a minimum. Add a small amount of 1ligN
and crush to as fine a powder as possible, adding more

1igN, as needed. Eventual rransfer to a 1.5m{ tube is
best accomplished in a step-wise fashion. While frozen,
the powder shouldn't stick to the mortar. Slowly swirl

DNA Extraction Protocols BI-200
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to collect powder centrally in the 1ligNa, tilt mortar
toward pouring spout and slowly transfer to a 50m¢
polypropylene tube. Allow the 1ligN,; to evaporate
completely.

5.5.5 To the tube, add:

3m¢ SEB

100u¢ ProK
9
<

Mix thoroughly by hand and transfer extr”é% (using a 1m!
pipette, with tip end cut-off, or larga}bore transfer

pipette) to a 15m¢ polypropylene tubgbhnd incubate at 56°C
overnight. éﬁb

Q

5.5.6 Add an additional 100nt ProK(§ga i <§bate at 56°C for 23

hours. @)
<<\() &

5.5.7 In a fume hood, aad 3.2ﬁéjgb t'<£he extract, Mix
vigorously by hand t hi ky emulsion. Spin in
a microcentrifuge £ 2—%; n to achieve layer
separation. Traasigi 3& oq:) ayer to new sterile tube.
Repeat this stag; i h terface is clean. Proceed to
6.0. This wi%é e accomplished in a stepwise

sgo
fashion, wia> o] igz/'on of the final extracts at the
end. O(\ O\/

S O
5.6 Ex'rnacm%@mom\;n«%bxs SAMPLES :

)

Note: Sin the DNA remains bound to the FTA card, regular pipette
may be used throughout and a single tip may be used for
edch reagent. A multi-channel pipettor may be used for
larger sample batches.

Traditional organic extraction may also be used on FTA
samples if necessary (typically non-CODIS samples) .

5.6.1 Remove a “punch" from the FTA card using a 1.2mm Harris
punch (this is accomplished by placing punch firmly on
card and twisting 1/2 turn clockwise and 1/2 turn
counterclockwise). Eject sample(s) into microAmp tube(s).

5.6.2 Add 150p¢ FTA reagent to microAmp tube (s), mix and
incubate at RT for ~5 minutes.
DNA Extraction Protocols BI-200
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5.6.3 Remove and discard FTA reagent from sample (s) (using
either vacuum with small pipette tip or by micropipette).

5.6.4 Repeat 5.6.2-5.6.3 twice.

5.6.5 Add 150u¢ TE to microamp tube (s}, mix and incubate at RT
for ~5 minutes.

5.6.6 Remove and discard TE from sample (s) (usir@;q;ther vacuum
with small pipette tip or by micropipett@k§b
A\
@‘5‘
5.6.8 Make sure the punch is at the bottdw of the microAmp

tube (s}, using a sterile pipett p if necessary. Place
tubes, uncovered in 65°C oven 22\hours.
PR
(se@)@aw
Xe) XN
NP
o X
¥ O
SN
Note: Chelex may alsc Q@}us§§. Q§> ean-up of samples that have
already been egékaakga emove contaminants/inhibitors
Wi

as needed.é§§£b;$$ 'ngg ép 5.7.4.
\6 o' AV
5.7.1 Place §§\~§§§ébcm%§;%g of a bloodstain, or 3utl whole blood
intg§§ sterdl <2) m{ tube and add 1m¢{ of sterile
deikhized wat@.
5.?<?éﬁgéubate at RT for 15-30 minutes with occasional mixing
or gentle vortexing.

5.6.7 Repeat 5.6.5-5.6.6 twice.

5.6.9 Proceed to PCR Amplificati ﬁk

5.7 CHELEX EXTRACTION: <2

5.7.3 Spin in microcentrifuge for 2-3 minutes. Remove all but
20-30p¢ of the supernatant and discard it. If the sample
is a bloodstain, leave the substrate in the tube.

5.7.4 Using a wide bore pipette tip, or a tip with the end cut
off, add 200ut¢ freshly prepared 5% Chelex. Make sure the
Chelex solution is well mixed before adding to the
sample.

5.7.5 Incubate at 56°C for 15-30 minutes.

5.7.6 Vortex at high speed for 5-10 seconds.

DNA Extraction Protocols BI-200
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5.7.7 Incubate in boiling water for 8 minutes.

5.7.8 Vortex at high speed for 5-10 seconds, followed by

note:

6.0 DNA ISOLATION PROCEDURE:

Note:

DNA concentrations.,

centrifugation at high speed (2 10,000 rpm) for 2-3
minutes. This extract may be taken directly to slot blot
hybridization (see BI<202) for quantification of the DNA.

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 5.1%§.

-

\
N

Centricon concentration of samples €th high DNA
concentrations will be performed separatgﬁ? from those with low

= AN

O
6.1 ISOLATION VIA CENTRICON CONQégTRQEOR Qgﬁ%CE

6.1.1 Assemble a Centrlcon 58 §Q£t rding to the

manufacturer's dlrg@ﬁlON\' bel the unit.

6.1.2 Add 1.5m¢ of TEQDO'Q§% 22; Centr1c0n -100 reservoir.

613Addtheet;§%a

O A

ouéz)ayer (approximately 500p¢) to the
upper re oi o) ing TE. Discard the phenol
mixture nic waste container in the hood.
Dlsc§€g h ub iAto a biohazard waste container.

6.1.4 Cq%%& the Centricon tube with the retentate cup. Spin in

ST

xed angle centrifuge at ~3500 rpm for 10-20

hinutes. The DNA sample will be concentrated in ~20- -40n!
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 % g. Centrifugation time can be
increased if the volume does not reduce to <40ut¢ in the
specified time.

6.1.5 Add 2m? of PCR TE to the concentrated DNA solution in the

upper Centricon reservoir and repeat the centrifugation
step as in 6.1.4. Discard the effluent that has collected
in the lower reservoir.

DNA Extraction Protocols BI~200
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6.1.6 Repeat 6.1.5 for a total of 3 washes.

6.1.7 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.

6.1.8 Estimate the volume of the concentrate using a pipette to
transfer to a labeled sterile 1.5m¢ tube. Pzgoceed to

realtime PCR (see BI-207) or slot blot hy ization (see
BI~-202) for quantification. {Sgs
&?
7.0 REMOVING MATERIAL FROM SLIDES: ‘43
©
7.1  FREEZING: @Q

7.1.1 P1 lide in -20°C £ <<f -5 A\‘l tes.
ace slide 1n reez 2{?3 ‘?é utes

QS
7.1.2 Wearing safety glasse \ry e r slip off.
AN

7.1.3 Add a drop of xylenébt0y555%3§;é the mounting medium.
’05601
7.1.4 Remove the haqush s@%k 0-20m¢ xylene for 2-3

minutes to dﬁ\ mounting medium.

Note: Sperm—cor&%@(\@%are rinsed with sterile deionized
water d a suitable volume (~100n{} of
stal xtra ffer {(see 5.2.3) may be added

y to the)slide. Incubate ~5 minutes at RT and
by pipetting up and down, wash the sample off of the

E) de and transfer to 1.5m¢ tube. Repeat 3-4 times and
<2 proceed to 5.2.3.

7.1.5 Rinse the hair briefly in absolute ethanol to remove the
xylene and proceed to hair extraction under 5.3.

7.2 SOAKING IN XYLENE:

7.2.1 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.

7.2.2 Remove the hair and socak in about 10-20mt¢ xylene to
remove the residual mounting medium.

DNA Extraction Protocols BI-200
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7.2.3 Rinse the hair briefly in absolute ethanol to remove
xylene and proceed to hair extraction under 5.3.

8.0 Comments:

8.1 These methods employ the use of phenol that is a strong
organic acid and may cause severe burns in addition to other
effects. All operations with these chemicals should be
performed in the hood with appropriate protective-gear
{(gloves, lab coat and eyes protected by hood s d or

goggles). \)
Q

8.2 An appropriate reagent blank (for each tyéég%f extraction)
should be carried through all extractioqgﬁteps to check the
purity of the reagents being used. T e need only be one

reagent blank per extraction run, i s nQi necessary to have
a separate one for each case thazk e%ﬁ%a ed at the same

time.
@ <
8.3 Presoaking bloodstains with é@% r{ h% o prevent inhibition
of amplification by heme ﬁ%b uctsy icularly when analyzing
DNA obtained from samplgg;of\L ay$") bloodstains (e.g. control
blocodstains) . é\ 6 Q
%)
8.4 These extraction meth5§§n s%rthe use of liquid nitrogen and

dry ice. Both o he su&%} nces may cause severe burns.
Double-glove ea ciiiy gloves while performing these

procedures %éﬁ ?f) ution.

8.5 These prq@e ures rd§§§é@nt the 'usual' protoccl for a given
materi however, any of these different extraction methods
are s@itable for all biolegical materials, though minor

mo&% ications may be necessary.
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BI-202

DNA QUANTIFICATION: QUANTIBLOT

1.0 BACKGROUND: S
<

DNA methodologies that employ the PCR, such as Sgébanalysis,

necessitate consistent quantification of DNA te}obtain optimum

data.
O

N\
"A Rapid Chemiluminescent Method for Quané&%ation of Human DNA,"
Walsh, P.S., et al, Nucleic Acids Rese 20, pp. 5061-5065.

ot

. <O -9 . .
"A Simple and Sensitive Method foré% ntﬁiyl man Genomic DNA 1in
Forensic Specimen Extracts,” Way$§b .qu»et , BioTechnigues, Vol.

7, No. 8, 1989, pp. 852-855. {00

%)
"The Convertible® Filtratiq@dan’\&dédstem Instruction Manual,"
GIBCO BRL Life Technologigg} Ing, <:>

O W

QuantiBlot™ Human D agsgk%zfg Kit protocol, Perkin Elmer.

>
s\\é 00(\ o
SIS
To provide aXS§1iab eé%hod for the consistent quantification of
small amouqﬁ% f human A isolated from forensic samples.
N

3.0 ggUIpQENT/REAGENTs :

2.0 BSCQPE:

Slot Blot Apparatus Citrate Buffer (QCB)

Orbital Shaker Hybridization Container

Shaking Waterbath Kodak Image Station

Vacuum Source QuantiBlotTM Kit

Pre-~Wetting Solution (QPW) Nyion Membrane

Spotting Solution ({QSS) 30% Hydrogen Peroxide

Hybridization Solution (QHB) PCR-TE

Wash Solution (QWS) Chemiluminescence Reagents
Quantiblot BI-202
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DURE :

. 4.0 PROCE

4.1

Quantiblot
Page 2 of b

RN SOPSNCH Ry

PREPARATION OF DNA STANDARDS:
4.1.1 Label 7 sterile microfuge tubes A through G.

4.1.2 Mix Standard A thoroughly by vortexing, pulse-spin and
transfer 40pn¢ to the 'A' tube.

4.1.3 Dispense 20pu¢ of PCR-TE into tubes B-G. QD

4.1.4 Prepare a serial dilution series by m&é?ng and
subsequent 20p¢ transfers from tube a through G,
Store standards at -20°C between Sébs. The dilution
series consists of 10, 5, 1$25 0.625, 0.313 and
0.156 ng in 5p¢, respect1vely<> nother suitable
standard may be substltutedQFEEAI@\a.51mllar dilution

series. <§Q
Qgé&

IMMOBILIZATION OF DNA:
\CJ @
4.2.1 Fill out slot- blot<%ormxg§bif§y 4-BI)
4.2.2 Cut a plece o ve <;Larged nylon membrane (e.g.,

Blodyne B; @1% ) marking a corner for

orientatip Y Qg) t off. Incubate the membrane in

~100m¢é 8$> re solution for 1-30 minutes at RT.
NV

4.2.3 Prep;?e §$$§ gﬁ;?bridization solution by mixing 100m¢
rm dization solution and 5m¢ of 30% Hy0» in
astlc h idization tray. Place the lid on the tray
d keep at 50°C until use.

525 4 Prepare the DNA standards, and samples by combining 5pt
of each standard and 1-5p¢ of each sample with 150pt¢ of
spotting solution. 1.25ng of previously quantified 9947A
may be used as a control if desired.

4.2.5 Moisten the gasket with a minimal amount of pre-wetting
solution. Place the pre-wetted membrane on the gasket
of the slot-blot apparatus. Place the top plate of the
slot blot apparatus on top of the membrane and turn on
the vacuum source and the clamp vacuum (the sample
vacuum should be in the 'off' position., Apply uniform
pressure across top plate to ensure tight seal.

BI-202
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4.2.6 Carefully pipet standards and samples intc appropriate
slot-blot wells, avoiding bubbles and contact with the
membrane. Wells that do not contain a standard or
sample are to be filled with 150p? of spotting solution.

4.2.7 Once all samples are in wells, slowly turn on the sample
vacuum for ~30 seconds or until all samples have been
drawn completely onto the membrane. Release the clamp
vacuum, disassemble the slot-blot apparatgg remove the

membrane and proceed to 4.3. (7g)
Y
4.3 DNA HYBRIDIZATION: 6\
4.3.1 Pre-hybridization: Transfer the- rane to the plastic

tray containing the pre-warme e—hybridization
solution. Place the lid on

y Rotate in a 50°C
(+1°C) water bath (50-60 gﬁh minutes (2
minutes). Pour off the 1

4.3.2 Briefly rinse membé@ 1n Q \@ amount of pre-warmed

hybridization sol the solution.

4.3.3 Hybrldlzatlon,\ghd igm8<;éggybrldlzation solution to the
tray containfﬁé Qg? . Tilt the tray to one side
and add 2 t D172Z1 probe. Place the 1lid

on the&y in a 50°C {(+1°C) water bath (50-60
rpm) 14§§/ +2 minutes). Pour off the
solu Q<> <2)

4.3.4 Binse the mggﬁrane briefly in 50-100m¢ of pre-warmed
(Qwash solution. Pour off the solution.

iqé 5 Stringent Wash/Conjugation: Add 30m¢ of the pre- -warmed
wash solution to the tray containing the membrane. Tilt
the tray to one side and add 90pt¢ of Enzyme Conjugate:
HRP-SA. Place the 1id on the tray. Rotate in a 50°C
(+1°C) water bath (50-60 rpm) for 10 minutes (2
minutes). Pour off the solution.

4.3.6 Rinse the membrane 2-3 times (for 30-60 seconds) at RT
with approximately 100m¢ of pre-warmed wash solution.

4.3.7 Add approximately 100m¢ pre-warmed wash solution to the
tray. Place the lid on the tray. Rotate at room

Quantiblot BI~202
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temperature on an orbital shaker (100-125 rpm} for at
least 15 minutes. Pour off the solution.

4.3.8 Rinse the membrane briefly (1-2 times) with 50-100m¢ of
citrate buffer. Pour off the solution.

4.4 DETECTION:

4.4.1 Add chemiluminescence reagents (see 5.2) to a clean

plastic tray and mix by swirling briefly. Add the
membrane to the solution, covering coins?%ly and
rotate for 1-5 minutes per manufacturq&x instruction.

4.4.2 Proceed with membrane processing oéagﬁe Kodak Image

Station (BI=206). O
6\
4.5 RE-HYBRIDIZATION OF MEMBRANE : Qﬁ

g? &2
It may sometimes be desirable, ‘SE\Of signal or high
blot background, to re-hybri embrane rather than

begin an entirely new slot ot{Q &

4.5.1 To strip the DN @wo \ff ELE blot membrane, heat 150m¢

of the Wash é@tlorbto&mumately 90°C in a glass
a

container an tray containing the
membrane C)
\\O N

for

4.5.2 Rota e an \\an orbital shaker at room temperature
@

4.5, 3 s‘T:éve the rane from the wash solution, return to
ep 4.3.3 and continue the protocol from that point.
5.0 COMME ggg%

5.1 Do not allow membrane to dry-out during the process.

5.2 Chemiluminescence reagents used with the Quantiblot kit (e.qg.
NEN Western Blot Chemiluminescence Reagent Plus, or ECL
reagents from Boehringer Mannhein and Amersham Pharmacia
Biotech) have two components that need to be mixed, typically
in equal volumes (5m{ each), just prior to use. The reagents
should be aliguoted and allowed to come to RT in a dark
location approximately 15 minutes prior to use/mixing. Check
product insert for information.

Quantiblot BI-202
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5.3 Clean the slot-blot apparatus thoroughly by soaking (e.g.,
Neutrad or 0.1% SDS).

5.4 In the event that the Kodak Image Station, or other
mechanism of detecting chemiluminescence, is unavailable,
the scientist will revert to colorimetric detection
previously used. Follow protocol modifications pex
manufacturer's instructions. S

Quantiblot BI-202
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BI-206

DNA QUANTIFICATION: KODAX IMAGE STATION

1,0 BACKGROUND:

When quantifying DNA, the detection method chosen mqgolnvolve
light emission. As an alternative to recording tE\ ight emission
on film, the Kodak Image Station may be used. image station
employs a CCD camera to capture a digitized rd of light
intensity. Software is then used to detect. ands from the slot
blot and compare theilr intensity.

Kodak Digital Science™ Image Statlon 's Manual
Kodak 1D Image Analysis Software Us ‘§§\
: C)
2.0 SCOPE: \\ ‘Q
Q N

To provide a reliable methodgfor s‘?smt £<2 tion of DNA on

chemiluminescent blots. xésgg e;SF%jFD

W&

N
F

ware

3.0 EQUIPMENT/REAGENTS: O

Kodak Image Stat§ggb44@>

Kodak 1D Image
Chem11um1nesg§

4.1 1@%}? CAPTURE :

4.0 PROCEDURE:

4.1.1 Access Kodak 1D program from computer desktop (Perform
these first two steps while blot is washing).

4.1.2 Click on Capture ‘IS 440 CF’ button at upper left and
verify camera settings: f-stop=1.2, zoom=~25, no
filter, {(i.e. “07).

Kodak Image Station BI-206
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4.1.3 Using forceps, place the membrane, DNA~side down,
directly on the platen of the image station.

4.1.4 Click on 'Preview', click off 'x and y binning', click
on 'expose'. Center membrane on platen using the image
on the monitor and click 'stop'. Close lid of platen.

4.1.5 Deselect 'preview' and set bar sliders to 3 X "
minute exposures ("x" will vary with chemiluminescent
reagent used and slot-blot; typically ~"7X minute
exposures is a good starting point; th ay also be
performed as a single exposure of va '& times, based
on the analyst’s training and experg ce) leave x and
y binning on, and click 'expose'. will display
image after the first 7-minute - ture and add to it
after the second and third ex ures. Status of time
elapsed 1s shown at bottom Qg,sc en. Capture will

stop automatically. << &

4.1.6 Hit 'submit' at the l %5{ an image field
correction box appe Qéb Confirm camera
settings listed a rified in 4.1.2, and
check 'apply lqubcon\ box then, 'OK'.

4.1.7 To save the QS& g;ﬁe, perform a 'save as' file
command. Ibe mation box that appears is an
annotat' left blank or used for
comme changed at any time. Click 'OK'.

4.1.8 Usg\g%e‘é)ldééggt the bottom of the image to adjust
m@s size (dza 1.5X) and use the 'edit menu' to
Gotate the image.

R

425‘9 Press 'CTRL-2' to bring up exposure adjustment window
and click the 'max button' and select the most intense
band on the slot-blot. Click the 'min button' and
select an area on the slot-blot that has the darkest
background that is above the lightest band you wish to
quantify. Adjust with sliders if necessary, or
instead of using min and max.

Kodak Image Station BI-206
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4.2 BAND LOCALIZATION AND QUANTIFICATION:

,......—-,

4.2.1 On the vertical tool bar at left, click oni___i. On

the blot image, drag the cursor '+' to create a box
that encompasses the blot. If the blot isn't strailght
within the outline, see page 2-5 of the software
manual to use the rotation tool.

4.2.2 Click 'Find lanes' at the left of the image. To delete
a lane, use the selection tool, click on &he lane and
hit 'delete' key. To move a lane, use.Qgé selection

tool to drag the lane. N\
®\

4.2.3 Click 'Find bands'. Use the selecé&bn tool and delete
key to remove extra bands. %g$ a band, use the band
tool. <>

<

4.2.4 Use the selection toocl a (iﬁ. <QL on the lane
containing the DNA sta it on the vertical
lane line, not on a e will turn red.
Double click to bri 143<§ka 1nformatlon box.

4.2.5 Change 'lane ty &D t <@tat3;id Use the 'Lane Name'
selection bo Ei? me of the standards that
were used on Select appropriate

standards%éﬁﬁ £$ otal mass in lane', then click
tOKl 6%

4.2.6 Doubé} i§§§?cx%§>band in the standards lane, which
gs u Eﬁ%? and information' box. Select the
*éf ndard' , click on 'mass curve' and you should
(ﬁgée a graph of your standard curve. On the right, in
K the 'function box', pull down the menu and select
<2 'linear'. The graph should look like a straight line,
and the R-value should be > 0.95. If you have an
obvious outlying standard, you can click on that point
to exciude it from your curve. Click it again to re-
include. When satisfied with the curve, click 'apply'
and 'OK'.

4.2.7 On the image, deselect the band you selected (by
double~clicking) in 4.2.6.

4.2.8 At any time, use 'ROI' to view the 'image only'; use
‘lanes' to see band and lane assignments.

Kodak Image Station BI-206
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4.2.9 On the lower left of the image, use 'options' pull-
down menu to select 'lane analysis data', to view the
quantification data generated. Values in red are
outside the linear range of your standard curve.

4.3 PRINTING:

4.3.1 Use the 'ROI' to view the image only and use File:
Print. This brings up the Print box on the computer
screen. Check the O for Image, and deselect any other
boxes. Go to 'image layout' to see bowéﬁb will look,
then select 'OK'. In the printer scre click
'Setup', 'Properties’, 'Graphics’ a click on
"coloxr'. Then choose the 'print i ack and white
only' optlon, and then back out»@p the print window by
selecting 'OK' and then 'prin This process will
print the image only withou ane and band
assignments, allowing a wi Qéait bands that might
otherwise be masked by t ers.

4.3.2 To print the lane aqi} isqéaggg and a copy of the

image showing the Use the 'lanes'

tab to view ima an t e prlnt window select
'lane analysi Q} brlng up 'lane layout',
which you se¢ e Data pull-down menu,
select 'o\z\@pag@ (with image)' Print.

Remove membrane ﬁ%i§;§$atlon, gently wipe platen and clean

it with water dSQ\

5.0 COMMENTS: @{\

5.1 Fo§§§gant1blot , using 180ut¢ of enzyme-conjugate (as is done
olorimetric development) may improve sensitivity.
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BI-207

DNA QUANTIFICATION: REAT-TIME PCR

1.0 BACKGROUND:

necessitate consistent quantification of hum to obtain
optimum data.

DNA methodologies that employ the PCR, such asqgﬁk analyszs,
A

'\
"Developmental Validation of the Quantiﬁésgem Real~Time PCR Kits
for the Quantification of Human Nuclea

ésiyples " Green, R.L.,
et al, Journal of Forensic Science, {(é@ é(p & 4, pp. 809-825.

“Improving Efficiency of a Smal Ké%én § aboratory
5,

Validation of Robotic Assays & va ﬁ} f Microcapillary Array
Device,” Crouse, C., et al, C Vol. 46, No. 4, pp.
563-577.

Quantifiler™ Kits (Quan 1 <;? DNA Quantification Kit and
Quantifiier™ Y Human 5 ntlflcatlon Kit} User’s Manual,

Applied Blosystemsb O(\ \/

ABI Prism® 7000(§§qQ§§E‘<g§1ectlon System User’s Guide, Applied
Blosystems. {\

2,0 SCOPE:

@Q
To préghde a reliable method for the consistent quantification of
small amounts of human DNA isolated from forensic samples.

3.0 EQUIPMENT/REAGENTS:

ABI Prism 7000/Computer 96-well Reaction Plate

ABI Prism 7000 SDS Software 96-well Reaction Plate Base
Pipettors Optical Adhesive Covers
Pipette Tips Centrifuge (optional)
QuantifilerTM Human Kit Compression Pad

PCR-TE Microcentrifuge Tubes

20 ng/mé Glycogen (optional)

Real-Time PCR BI-207
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. 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 30pt of PCR-TE into tube A (Std. 1) and 20u¢

of PCR-TE into tubes B-H (Std. 2-8).

4.1.3 Mix the Quantifiler Human DNA Standard the;oughly by

vortexing 3-5 seconds. Transfer 10ul, ube A (Std.
1). Mix the dilution thoroughly. 6\

&

4.1.4 Prepare Std. 2-8 via a serial dilGEhon by mixing and
subsequent 10pt¢ transfers from‘dgbes A through H. The
dilution series consists of 5Q§516.7, 5.56, 1.85,
0.62, 0.21, 0.068, and 0.02§?hg/ respectively.
O
4.2 REACTION PREPARATION: & C)O é&
4.2.1

(including, at miﬁg&unnXSQ:s f DNA standards).

$O
Determine the numberé§§ ngﬁ? be quantified
Eé;)o

. @ O R
} 4.2.2 Fill out the L@Bd Q;é:l (Form 205-BI) on the ‘Plate
Setup’ tab ofak e§$§c readsheet/templiate. Print a

4

R

Real-Time PCR
Page 2 of 6
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copy for @ ca @re&g . Choose the ‘Plate Document’
tab and ensur %18@ ormation is correct and

cory spghds ) SJoad Sheet information entered.
Perfé?m ~Q§éveg;§’ of the Plate Document Worksheet to
di (i£2> rive) for subsequent transfer to the ABI
éﬁéﬁ. The ument must be saved as a .txt file.

Q$§Q0alculate the volume of reaction components needed,

based upon the number of samples to be guantified 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 12.5nt
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.

Bi-207
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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.

Place a 96-well reaction plate into its base, being
careful not to touch the top or individual wells. Do
not place the plate directly onto the counter or any
surface other than its base or the ABI 7000 thermal

block. (%)

<
Prepare the Master Mix by pipetting t 'ééequlred velumes
of primer and reaction mixes into a proprlately sized
microcentrifuge tube. Mix by vortééhng 3-5 seconds,
followed by a pulse-spin. é;g)

Carefully pipet 23u¢ of the ED Master Mix into the
bottom of each reaction ”ﬁied ‘Blowing-
out! the pipette is not égg o avoid splashing
and/or bubbles in the

Add 2upt of sample d:ﬁo the appropriate
reaction well, é@ng égi)to avoid bubbles as much

as p0551ble

Cover

Seal theé;gabtleé}pLégé,Wlth an Optical Adhesive
ce

4.3 RUNNING g@mﬁo@

Q‘O

Real-Time PCR
Page 3 of 6
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ijhrn on the 7000 computer and login with the appropriate

user name and password. After the computer has
completely started up, power on the 7000 instrument,
allowing it to warm up at least ~30 seconds. Launch the
ABT Prism 7000 SDS Software.

Place a compression pad on the reaction plate (over the
Optical Adhesive Cover) with the gray side down and with
the holes placed directly over the reaction wells.

Open the instrument door by lifting the handle on the
front and gently pushing the carriage back until it
stops and locks into place. Place the plate (with
compression pad in place) in the instrument thermal
block so that well Al is in the upper-left corner and

BI-207
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the notched corner of the plate is in the upper-right
corner.,

4.3.4 Close the instrument door by gently pushing the carriage
to release it and allowing it to slide forward into
position over the reaction plate. Pull the handle down
into place.

4.3.5 In the SDS software, select File>New and choose Absolute
Quantitation for Assay, 96-Well Clear forcgontalner, and
Quantifiler Human for Template. Cgb

W

4.3.6 Import the previously saved plate d fament by selecting
File>Impoxrt Sample Set-Up. Browsé%po locate the saved
.txt file and choose OK. ()

4.3.7 Review the plate document tqgggéung the appropriate
detectors and tasks have{zJ d to each sample.
Change the task for any u to NTC in View>Well

Inspector. Make any o as necessary.

Select the xnstrumenfb ab ew the thermal cycler
conditions.

Note: Detector,{? @durlng the initial
instrument s t usage Refer to the

Quantifile :Ltib Manual {(page 2-11) for
1nstruct déslng detectors if needed.
4.3.8 Save ‘&h &ument as a .sds file with the
E% ri e name
Qﬁahder the Instrument tab, click Start to begin the run.
() When the run has completed, proceed to 4.4.

4.4 ANALYSIS AND RESULTS:

4.4.1 Open the plate document to be analyzed.

4.4.2 Select Analysis>Analysis Settings and verify the
settings are set as follows: All for Detector, 0.200000
for Threshold, 6 for Baseline Start ({(cycle), and 15 for
Baseline End (cycle). Click OK.

4.4.3 Select Analysis>Analyze.

Real-Time PCR BI-207
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4.4.4 In the Results tab, select the Standarxd Curve tab and
choose Quantifiler Human as the detector. Review the
data for inconsistencies from the following:

An R? value of >0.99 indicates a close fit between the
standard curve regression line and the individual Cq
data peints of quantification standard reactions.

An R value of <0.98 needs further analysis of the
standard curve for problems., Refer to th Quantifiler
Kits User’s Manual (page 5-6) for troub%§§ ooting
guidelines. {é

The slope should fall within the ﬂiplcal slope range of

-2.9 to ~3.3. A slope of -3.3 Léblcates 100%

amplification efficiency. <>
XQ

4.4.5 Select the Ampllfzcatlon n the Results tab)

and choose either the Q tlf l T an, or the IPC
detector. Ensure the set to 0.20 before
proceeding (Note: t ol r will be green if the
data has been anal f analysis is needed}.
Highlight the s erest in the table to view
the associate iew the plots for both

detectors fo n Eﬁi n and/or inconsistencies.
R\ 22/

O
4.4.6 Select é§> Q%éne tab within the Results tab. View
the al 6) If the value begins approaching,
Qgé w 500, the instrument’s halogen light
hanged before proceeding with another
See C nt 2.

Q$§Q1n the Results tab, select the Report tab and highlight
<2 the sample(s) of interest to view the results. Review
the Qty column to determine the amount of DNA present in
each 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 <20 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
be 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 (1.e. to USB drive) as
a tab-delimited text file.

Real-Time PCR BI-207
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4.4.9 Open the 7000 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
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:

Q%
5.1 Refer to the Quantifiler Kits User’s Manual specific
thermal cycler conditions, additional useeganformatlon, and

troubleshooting guidelines. %

O
5.2 As Rox values approach 500, the Hanggh Lamp may be tested to

determine if replacement is needed@,* P e the Green
Calibration Tray in the block. , Eglec e > New >
Instrument > Calibrate. Set Exé% i o 4096ms, Lamp
Control to Max, and select Fd er%& k Snapshot and
observe results. Expecte d consist of red
flucrescence dlsplayed Lack of fluorescence
indicates the need fogsgam <§ép ment.

5.3 A software functldﬁgt f;>performed as needed. See the
ABI 7000 User Ma@gal for procedure. If a test
fails, a Serv%%§> shQ&} be placed.

5.4 In order éé> gsé:21fe of the Halogen Lamp, the
1nstrume urned off anytime it is not in use.

Q‘OQ
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BI-208

STR AMPLIFICATION: PPl6

1.0 BACKGROUND:

advent of PCR allowed scientists to analyze e entiary
material present in minute quantities and aded states.
The identification of forensically signiﬂ%g nt STR loci has
allowed scientists to combine the discg%gination attainable
with the older RFLP technology with t speed and sampling

DNA analyses have revolutionized forensic blolgqéb The

capabilities of other PCR-based me{;—@ ies. The
PowerPlex™ 16 allows the co-ampl f the core CODIS
13 loci, as well as, Amelogenin, and tanucleotide-
repeat loci, Penta D and }?entr(\-)@) Q/

Butler, J. Forensic DNA Tﬁ? g Qﬁ' and Technology

Behind STR Markers. 200@9 A€$§e mi ress.

GenePrint® PowerPlem@;}6<§g$% <akchnlcal Manual
O O
2.0 SCOPE: A\ K
6’0 <</
To provide a ﬁ@ ia Qg% d for consistent, high quality
forensic and offender database

amplificat
samples e'§§k1ng thq:y neration of suitable PCR product for
capil1a{§5electrophoresis and analyses of these STR loci,

3.0 EQ_Q&?ENT/REAGENTS :

BioHood

10% Bleach or Dispatch®

UV light

Thermocycler

Microcentrifuge

MicroAmp tubes

PowerPlex™ 16 Kit Contents
AmpliTag Gold® DNA Polymerase

STR Amplification Set-Up BI-208
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4.0 PROCEDURE:

4.1 DNA TEMPLATE:

4.1.1 Based upon the quantity of DNA isolated and its

.1.2

initial concentration, the scientist should have
all samples at an optimal concentration for
amplification (e.g., 0.lng/p¢-0.4ng/nt¢). 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 inqgae
preparation of PCR Master Mix and reattion
additions. For those samples th ere deemed to
be <lng (or not detected at al the maximum
amplification volume (19.2p¢.fgr PowerPlex 16)
should be used. For larger ume samples, it may
be necessary to concentra hg\sample prior to
amplification. The an kgﬁt lso choose to
extract, quantify, an&i@om i itional sample
prior to amplificat] asxan rnative.

The amount of Dﬁgcle tQ:§§%ed to an
amplification @? cti sﬁép d be targeted at
~0.5-1.0ng. hb g&:ltive control {(9947A), 4-

eng templd%?* qg d used with coffender sample
runs as ;é%&tion cycle number is reduced

for th%ee gﬁp

4.2 AMPLIFI S}ON

%

4.2, ‘(ﬁetermln QQE number of samples to be amplified

@Q

and label mlcroAmp tubes (200n¢) for
identification. Label a microfuge tube(s) for
the Master Mix. Place the labeled sample tubes
in a rack or microAmp tray. The scientist may
choose to irradiate the tubes with UV light at
this point (2 15 minutes) while performing other
preparations.

4.2.2 Thaw the Gold STkR 10X Buffer and the PowerPlex™
16 10X Primer Pair Mix.
STR Bmplification Set-Up BI-208
Revision 4
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4.2.3 Calculate the volume of reaction components

Note:

&

STR Amplification

Page 3 of 7
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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 is a list of the
'fixed' amounts to be added for a 25u¢ reaction.

Gold ST#R 10X Buffer

PowerPlex™ 16 Primer Mix e?
*AmpliTaq Gold® \g\
IDNA Template + dH20 2ut

The amount of Master Mix a%ﬁ?ﬁ to each sample is
dependent on the volume QK ed _to add the DNA

template.

* AmpliTag Gold® vo ba upon its typical
concentration of tube to verify
concentration a me as necessary to

add 4U of enzx@ piﬁ\ 6@1011

‘For FTA/C S here is no volume for the
DNA tewsggte l t of dH20 will be added to

these é}

4.2.4 PkS@ stMQ%% Mix into each reaction tube.
mplification control should be the

4

M

2.

2

6

st sam processed

Tf DNA concentrations were not the same, add
appropriate volume of dH,0 as necessary.

Pipet each DNA sample into the appropriate tube.
Only the tube to which the DNA is being added
should be opened at this time and only one DNA-
containing tube should be open at any time (with
the exception of the negative control which
remains open throughout the process). Use 9%47A
control DNA for the positive amplification
control and dH,0 for the negative amplification
control. Again, making additions to the negative
control last.

Set-Up BI-208
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door knob.
\0
4.2.9 Place the samples into t 1cycler

set the rack down in t
and return the rack to the 1 lab.
may be placed in th Qﬁoo
minutes at this t §§>

4.3 THERMALCYCLING P <§

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 thermalcycler (record position on Form 210~
BI).

.8 Remove gloves and lab coat, placing gl

v
biohazard container. Put on a new p @E’of

s in
gloves

and, touching only the rack/MicroAE§§ ray,
c

transport the samples to the the%ga

ycler in the

Amp/PostAmp room, using the otﬁ%; hand on the

4.3.1 After thecgﬁmp

thermalcqy ()

D¢ not

Remove gloves

The rack

Vv light for ~30

n the power and select the

O
Q§b~§§€>been placed in the

approgggat e@Q; grammed cycling profile.

ramp
94°C
ramp
60°C
ramp
70°C

O

for 11 minutes, then:
for 1 minute, then:

100% to:
for 30 seconds,
29% to:
for 30 seconds
23% to:
for 45 seconds

for 10 cycles, then:

STR Amplification Set-Up
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conditions are as follows:

A W,
4.3.03\. g&iq\% ified DNA use 'ppléstdrun'; the
c
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ramp 100% to:

90°C for
ramp 29%
60°C for
ramp 23%
70°C for

30 seconds
to:
30 seconds
to:
45 seconds

for 20 cycles, then

60°C for 45 minutes,

4°C soak

then:

4.3,1.2 For non-quantified DNA (ty

95°C for 11 minutes,
96°C for 1 minute, thenQ

ramp 100% to:

94°C for 30 seconds\\
ramnp 29% to:

60°C for 30 secs{@:ls \(\

ramp 23% to:
70°C for 45 \b

for 10 cyc@s, (i;% Q/

90°C

ramp 1\@@ tad) Q/

o 6329%:§§DSQ%§DHS

Q&,&C for 3(0%conds

amp 23% to:
<QTO °C for 45 seconds
<2K for 17 cycles, then

60°C for 45 minutes,

4°C soak

STR Amplification Set-Up
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then:

x&b ‘<§§>

O

then:

FTA/CODIS) use pp16buccd%j
conditions are as foll@qg

Q
\Q Q*

S

@fo

lly
the cycling

BI-208
Revision 4
10/2005




4.3.1.3 For additional cycles use 'ppléextra(3)'
the cycling conditions are as follows:

ramp 100% to:
90°C for 30 seconds
ramp 29% to:
60°C for 30 seconds
ramp 23% to:
70°C for 45 seconds

for 3 cycles, then S
%)
60°C for 45 minutes, then: ~SS>
Q\
4°C soak Qb

If, from the data generated stgﬁe 310 Genetic
Analyzer, it is determlned e signal for a
sample falls below a 100 €$@ o0ld but in other
respects appears to be od e scientist may

remove 10u¢ of the PC Gea ansfer it to a
new microAmp tube a&f}ru ve cycling
program. The ne

positive con (o an excessive amount of
product wheﬁ%; h this process but the

nt and reagent blank
should be rugeéggp gQE%h Gbme process. The

scientist @y perform the additiocnal
cyclln ution on the 310 Genetic
Anal Cﬁéantlary forensic samples, if
aoldg?l tract or sample exists, the

M?é d repeat the analysis from that
nt in a ion to, or instead of, performing
Cadditional amplification cycles. See BI=210
<2<$) 4.4.2.5 RFU Threshold for additional information.
4.4

AMPLIFIED DNA PRODUCT:

4.4.1 After cycling has concluded remove samples from
thermalcycler. Samples should be run on the 310
Genetic Analyzer as soon as possible after
amplification. Prior to 310 run and/or before
analys;s is completed the samples may be stored
at 4°C. For longer storage periods, samples
should be frozen at -20°C. Amplified product is
ONLY stored in the Amp/PostAmp room.

STR Amplification Set-Up BI-208
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4.4.2 At a point in time after STR analysis is
completed (i.e., case has been reviewed and
report approved or CODIS data has been reviewed
and approved for upload), the amplified product
will be disposed of in a biohazard container in
the amp/post-amp room. As needed, this container
will be sealed and transported directly to the
autoclave/dishwashing room. The container will
be placed into a second biohazard bag, sealed and
disposed of with other biohazardous ma&;rial.

0@
5. COMMENTS : Qb
5.1 Clean surfaces with freshly made 10% @a%%ch solution or
Dispatch® prior to set-up. x{b
9
5.2 Wear gloves at all times durlngsggbllglcatlon set-up.
5.3 Mix all reagents thoroughly Qe gC)Qr x) and pulse-
spin them in microfuge pr€§9 tab sing.
5.4 A precipitate may forﬁzg% igé I STHR 10X Buffer,
this may be elimin heating the solution
at 37°C prior to(O 6
5.5 If DNA templat€)is \Tﬁaffer, it is recommended that
the volume d t lification reaction not
exceed 225\' t reaction volume (5utl).
O \)QQ;
(&
Q‘OQ
STR Amplification Set-Up BI~208
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BI-210

STR TYPING: CAPILLARY ELECTROPHORESIS AND DATA ANATLYSIS

1.0 BACKGROUND:

Any eukaryotic genome is interspersed with repeatedQ%&A sequences
that are typically classified by the length of tfkghore repeat
sequence, and the range of contiguous repeats cally seen or
the overall length of the repeat region. hort Tandem
Repeat) loci are scattered throughout the Qyome occurring every
10,000 nucleotides or so, and have core d%éat units of 2-6bp in
length with overall lengths of less thaqb OO

STR loci examined for human ldentlfl atl ses were selected
for the following characteristics; rlmznatlng power
(generally >0.9) with observed of >»70% loci on
separate chromosomes to avoid<§ blllty to obtaln
robust, quality, reproduc1b ultiplex amplification is
performed, 4) low stutte 1on rate and 6) small
allele sizes (<500 bp) zg§»ng§§ t of analysis of degraded
samples.

‘Q\\O&
By 1997, as the r t a_somfunity-wide forensic science
effort, the foll&§ing %?%)loci, all tetranucleotide repeats,

o)

were selected a r NBIS, the CCDIS {COmbined DNA Index
System) Nategg,l Databqggj D381358, THO1l, D21siti, D18S51, D5S5818,
D138317, D16S53 CSF1PO, vWa, D8S1179, TPOX, FGA., When
all 13 CQﬁé& core loci were examined, the average random match
probab@% ty was found to be <1 in 1x10'% among unrelated
individhals, offering the promise of individualization.

In addition to the 13 core CODIS loci, the PowerPlex™ 16 multiplex
includes Bmelogenin, 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 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
Genescan® BAnalysis Software User's Manual
Genotyper® Software User's Manual

2.0 SCOPE: ng
I \O
To provide a reliable method for generating ST%ggenetlc profiles
from forensic casework and offender DNA data&%}e samples.

.\Sb

. \QJQ
310 Genetic Analyzer
ABI PRISM™, Genescan® and Genotype (:§%
MacInteosh Computers.
Heating Block (or 480 Thermal §§>
Benchtop Cooler Q 0
Capillaries \Q
Syringe
Sample Tubes and Septa <:>
POP4 Polymer
Genetic Analyzer w \&O &
PowerPlex™ 16 Ki ont
PP16 Gene?rlnt dés ards

3.0 EQUIPMENT/REAGENTS:

Deionized Fo
4.0 PROCEDURE:<Q
4.1 A@?ﬁIFIED 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
standards are run under the same capillary electrophoresis
conditions that will be used for samples and allelic ladders.
Use the Fluorecsein Matrix, JOE Matrix, TMR Matrix and CXR
Matrix for the blue, green, yellow and red matrix standards,
respectively. This is done on each instrument and is performed
when necessary due to performance, or after any instrument
maintenance/repair that involves adjustment/replacement of the
CCD camera or laser.
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4.1.1 Turn on instrument, turn on computer and refer to ABIL

4.1

%

.2
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PRISM® 310 Genetic Analyzer's User's Manual for
detailed instructions on instrument set-up. Shut down
is performed in opposite order (computer, then 310} .
The computer may be shutdown after each run; the 310
should only be shut down if it will not be in use for
extended periods. TFill-in appropriate information in
the 310 Injection Log (Form 422-QC).

The ABI PRISM® 310 Collection Software sh uld open upon
start-up. In the manual control window,.@He scientist
may use 'temperature set' to set the ‘égt plate to
60°C so that it will be ready to ru " Using
File/New/Sample Sheet, create a 4 ell Genescan®
sample sheet as described in t BI PRISM® 310 Genetic
Analyzer's User's Manual. If ere is room on the
sample sheet, 'CCD' and SE LL ay be added
(generally, as the last There is a
"dummy' sample sheet alr dy o %sg nstrument so that
e-

these samples may be ., ediin run by
themselves, rather qg? gggiém to the new sample
sheet Enter app gg 1fying information for
other samples 1 ths%& column as follows:

Matrix samplég

<Z§Bh, TMR or CXR

Allelic pﬁde \\,LA@l (or PP16 LADDER)

Congﬁg <§§B , ete.], NEG [or (-), etc.], BRB
lank)

(b , RB (FTA reagent blank}, MRB
e reag lank), FRB (female reagent blank)

<$§QCase Samples: XY¥99999999-(or /)ZZ,

{e.g., VM20010112-1AF or VM20010112/1AF where:

X= Specimen Type (Q=Questioned; V=Victim; S=Suspect;
E=FElimination; M=Mother; F=Alleged Father; C=Child;
FB=Paternal uncle; FS=Paternal Aunt; FM=Paternal
Grandmother; FF=Paternal Grandfather, etc.)

Y = Letter for Lab (M, C or P)

999999999= Lab Case Number

2%...= numbers and letters that designate case Item
(including 'M' for male and 'F' for female at end of
number to delineate fractionj.

CODIS samples: IDYYYY###### (e.g., ID2001001412).
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4.1.3 Using File/New/Injection List, create a new Genescan®

.1.4

@Q

Injection List, selecting the appropriate sample sheet
from the pull-down menu., Using pull-down selections,
order samples, placing allelic ladders in the 1st and
last injection positions as well as, at least every
20-25 samples in a long run. Move the 'CCD DUMMY' and
'SEQFILL DUMMY' to the 1st and 2nd injection
positions, respectively if they were not run
separately. Matrix samples are often analyzed in a
separate run. However, they may be run ith other
samples, in which case they are run as tiguous
samples either at the beginning or thx nd of a run,

Select a run module with the follé@ung settings:

O
GS STR POP4 (lm&) A (\6
Inj. kV: 15.0 @
Run kV: 15.0 , O Q
Run ‘C: 60 <Z AK
Run Time (minutes): 3Q; é\, Q/é
Matrix File: n @
Autocanalyze: <2 \g§

O

Inj.Secs: (O\(b« 6 QO

5secs for Matri \S %’rds
C ers and lng POS control DNA

3secs fp
(1n3e ¥ be adjusted [3-10 seconds per
on] but a 3 sec. inj. time for
si g e- s§)rc mples estimated at 2 1lng and 5 sec.
ﬁ@r samplei:§ 1ng generally produce good results).
arying injection times beyond 5 seconds must be noted
on the GT electropherogram.

4.1.5 To prepare samples for capillary electrophoresis:
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Label sample tubes. For amplified products (including
controls), typically 1p¢-1.5pt rxn is added to 24.5nt
of ILS Master Mix (made by adding 0.5ut ILS600 size
standard/sample; 24ut deionized formamide/sample and
adding quantities for N+2 in Master) that has been
dispensed into sample tubes. For Allelic Ladders add
~0.5u¢-1p¢ Ladder to 24.5ut Master Mix.
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Matrix samples (lp!¢) are added to 25nuf of deionized
formamide (without size standard). Note: See Promega
Matrix product bulletin for spectral overlap and
matrix correction as needed. Any color corrected
matrix will be labeled as such.

4.1.6 Following sample addition, place septa on sample
tubes, mix (spin as necessary) and heat denature for
~3 minutes at 95°C. Immediately chill in benchtop
cooler {(or on ice) for 23 minutes (perfo on all
sample types — ladders, matrix, contrg%§b nd samples).

4.1.7 Assemble tubes for run into appropriate order (based
on the sample sheet) in a 48- tubecéutosampler sample
tray removing any moisture w1th»6)K1mw1pe if
necessary.

@
4.1.8 Place the autosampler tr22c§n %%% strument and close

the doors.

4.1.9 Pricr to hitting th%gﬁg §§§§ to start the
capillary electro §§§ sure that the
autosampler has Qgen ed if necessary, the
syringe has s Q§ mer for the run and its
current posﬁEp ridet, and there are no bubbles

that may igderf w@i the run., Click 'Run' and
monitor éié o{?s s in the 'Raw Data' and 'Status'
w1ndo e will take ~40 minutes.

4.1.10 If g% aﬁ} in the run, prior to the last
ctunn Ebe scientist notices that a sample would
<5@enef1t from re-injection (e.g., repeat because of bad
<$) injection or to vary injection times [from 3-190
<2 seconds]) the scientist may insert a new row (APPLE -
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 422-0C). Print Genescan®
Injection List (~65%) for CODIS runs.
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4.2 DATA ANALYSIS: GENESCAN®

4.2.1 Data analysis (with the exception of Matrix
generation) is NOT performed on the instrument
computers (Mendel or Ros). Using chooser file-
sharing, copy the run folder and sample sheet to an
analysis computer. After analysis and review are
complete, a copy of the analyzed run folder for each
case will be stored on an analysis computer until CD
archiving has been completed. The Run Folder on the

instrument computer {Mendel or Ros) ma deleted at
this point. A\
4.2.2 Create Genescan® Project: C2§b

For Matrix generation and COD \Runs, open the project
that should have been cre atically or open
Genescan® and use FILE\NE {é% ﬁ} PROJECT to bring in
the appropriate samples Sa eé%&gcts as Matrix
MM/DD/YY or CODIS Run (() CéQISQ/ YYYY~-#

For individual ca py of the Run Folder
for each case a aé%g of folder to contain the
laboratory ca hey will be separate
projects., 5:% or open Genescan® and use
FILE\NEW\GE@ESC BQE T to bring in the appropriate
case sam and ladder(s). Delete samples
from m the new 'Case Run Folder'. When
prOJ ngg& s complete save project as the lab
mg§ imally.
\

@et the parameters for Genescan® Analysis:
@ . . .
For Matrix Generation, review the Raw Data of the

Fluor, JOE, TMR and CXR standards and record an 'x!
value that is after the primer peak, in an area of
relatively flat baseline signal for each matrix
standard. Note the 'Analysis Range' must include 2 5
peaks for each matrix standard.

Q
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Use FILE\NEW\MATRIX to bring up a window to select the
analysis parameters. Click on a 'dye color' and
select the corresponding Matrix Standard (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 'OK' and a new Matrix file will be generated.

Check to see that the numerical value trends indicate
a good matrix (numbers on diagonal are ' OOOO' and
decrease from that value in each colum

FILE\SAVE AS to save new Matrix flle{éﬂ is letter
for instrument [M or R] followed by TRIX"™ and then
the date "MMDDYY").

Check Matrix quality by applyi 1t to the matrix
samples. Select those sam@%S n&ghe Analysis Control
Window and, using Project)\ w Matrix, apply
Matrix and analyze the d géS@ data in the

s should have peaks

Results Control Wlndow QDTTL q%;

in the standard cold?‘ § should be

relatively flat i lors With the
exception of TM %§ 15}0 CXR (red), bleed-
through shoul t 0%. If satisfied, save a
copy of the ri Q;S ABI Folder in the System
Folder ma ction matrices if necessary).
Print o T and a 4-color electropherogram
plot, %figgts Control Window, for each Matrix
Stan QC log for appropriate instrument.

F. <\standar€? ns, review the raw data for all of the
OJect samples and controls to determine the start
QO¥and stop points of the analysis range. Select points
< that will not include the primer peaks but will cover
the size range of 80 to 2500 bases. General settings
are as follows:

Analysis Range: This Range (empirically determined for
each run but typically ~3400 start to ~8100 stop).

Data Processing: Baseline and Multicomponent with
light smoothing.
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Peak Detection: Generally 150 rfu threshold in all

colors.

Rfu threshold may be raised in Blue, Green

and Yellow for Allelic Ladder or CODIS samples only.
Rfu threshold may be lowered to 50 rfu at the
analyst's discretion (see 4.4.2 RFU Threshold) and

must be noted on the GT electropherogram.

Lowering of

rfu threshold below 70 rfu (to 250) should be done
with caution and only if the data generally appears to
be good, and without excessive baseline background or

artifacts.
inconclusive.

Size Call Range:

Size Calling Method:

Split Peak Correction:

Peaks below 50 rfu are deeme

<
WO
This Range in=80, Max=600
Local ngthern
Nonq§>

Size Standard é§§; defined peaks at
80\(%2 140, 160, 180,
Q;@ 250, 275, 300, 325,

&<§§? , 400, 425, 450, 475,

550, and 600 bp.
4.2.4 GENESCAN® DA’% @1 @
4.2.4. ;gkev

ata in the Analysis Control
o identify baseline problems, off-
a? ta, excessive 'spikes' or other

es that may interfere with data

{SA a sis and require re-injection or other
<§b corrective measures.
O
< 4.2.4.2 After applying a matrix, defining Analysis
Yy

Parameters and Size Standard, highlight the
samples (gray square in upper left corner
will select all samples and colors for
analysis) to be analyzed. Click Analyze.

4.2.4.3 In the Results Control Window, the scientist
may examine all colors of a given sample
simultaneocusly to identify bleed-through,
spikes, etc. By simultaneously viewing the
data table, it is easy to discern possible
stutter, -A peaks etc. The scientist may
verify the correct assignment of s;ze
standard peaks or do so in Genotyper®.

310 STR Analysis
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4.2.4.4 A1l negative controls (including reagent
blanks) should be examined to verify that
each displays a relatively flat baseline in
blue, green and yellow.

4.2.4.5 Review all samples and evaluate: peak height
and shape, matrix quality, and individual
sample profiles. It is a good time to
determine if the rfu cut-cff will need to be
changed in the Analysis Paramqgérs of
certain samples. Rfus sho~& ideally be <
4000. However, data may b& acceptable to
8,000 rfus if the overa ata (according to
the evaluation above}. Qﬁ of good quality.

4.2.4.6 After analysis an w are complete, SAVE
PROJECT AS: Lab e Number
(minimally) or YYY"-# or other
appropriate alidation or

research p

4.2.4.7 For do ge s‘15'10 Q nescan® plots and data
tab e§, e% 1 rlnted for documentation of
egb it an allelic range that could
ter either computer analysis or
1en§1 analysis. For example, for a
h:%yexceeds 150 rfu and falls within
ic range of a given locus, the
ist would print the 4-color plot with
{SA table, demonstrating the spikes
presence in all 4 colors at the same
C§Q (approximate) size. The spike would also be
< marked on the Genotyper® Plots that will be
printed for the case file or CODIS binder.
Once the analysis is completed and has been
reviewed, a copy of the analyzed folder will
be stored on the analysis computer until
burned to a CD for archival purposes. Case-
specific CDs will be made for discovery upon
request.

4.3 ALLELE ASSIGNMENT: GENOTYPER®

The PowerTyper™ 16 Macro is used within Genotyper® to
automatically convert allele sizes imported from Genescan®, to
allele designations. Genotypes are assigned by comparing the
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sizings of unknown alleles from samples with the sizings of
known alleles contained within the allelic ladder of each locus.

4.3.1 Open the PowerTyper™ 16 Macro and import a Genescan®

4.3

%

.2

.4

@Q
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project or sample files {all 4 colors).

Double-click on the "Check ILS' macro. Examine the
size standard of each sample to confirm correct
assignment of fragment sizes. If necessary, re-
analyze in Genescan® and/or re-define the.size
standard. Data may still be deemed accqﬁ@éble without
the ILS 600bp peak present. \SSD

N\

Note: If additional peaks are ass d because of
bleed-through of TMR peaks (typy&p ly Amelogenln
peaks), the scientist may go h&égk to Genescan® and
change the Analysis Paramet ~3hrea81ng the rfu
threshold (or use CC matxi f%SQt e red channel to
prevent these peaks from<$e1 ted if desired.
Alternatively, the sci 1st\ lick’ off the label
on these peaks and n £§§ ce of bleed-through
a

on the GT electro og& nges to RFU or use of
(o) no on the electropherogram.

CC matrix, must
@c
Poﬁgh' macro that will take a few

Double~ c1103§§g>
minutes to en ”{?98168 in the ladder sample and
calculat5§b fseks 225 all of the loci.

Examif QsSSiaé?)green and yellow allelic ladders.
Ch.c&)thé} t allelic assignments were made.

te Only © Cge ladder sample is used for determining
allele designations and the macro automatically uses

the first sample with the word “ladder” in it. If
anomalies such as many off ladder alleles appear in
the samples, the scientist should use another ladder
and re-run the Genotyper® analysis.

Double~Click on the 'Display Fluorescein Data' macro
to display the blue dye for all samples. Scroll
through each sample, comparing it with the allelic
ladder and examine for off-ladder variants, signals
that were too low to be genotyped and assignment of
genotypes to stutter peaks (or minor peaks that may
have been subtracted as 'stutter'; use locus stutter
values in Appendix A to assess potential contribution
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4.3.10

to peaks in stutter positions), etc., and edit as
necessary.

Run the 'Display JOE Data' and 'Display TMR Data' to
similarly examine the green and yellow dye plots,
respectively.

Create an allele table by running one of the 'Make
Table' macros {generally CODIS macro). The table will
be exported to Excel, and may be used to generate a
cmf file (typically CODIS runs) for CODY§~import; the
table will be printed for the case f{£§bor CODIS
binder.

Print (at ~70%) the Genotyper Pté%% for case files and
CODIS binder. The electrenic G&notyper data is stored
and burned for archiving as cribed above.

will overwrite the Pow crol! For case

projects, title "Casd <g$@ types, for CODIS
projects, "CODIS n@ C RUN) YYYY-#"

Before exiting Genotyper((%‘eég’ié’& SAVE AS!!!- or you

Genotypes or 31m€% Qs‘ &§:§ on.

Samples demo xé?vtegz ff—ladder (< or > smallest
or largest q? l , respectively) or

microvari

k%f with incomplete repeats)

allele( sh evre-analyzed for verification where

nece e\tyﬂégjg S:}v1dent1ary profile in nonsuspeéct

case le) Micro variants will be reported
Y" {w ¥ is the number of complete repeats

ég; Y is theé number of basepairs of the incomplete

<Qrepeat) off-ladder will be reported as > or < the

QK

largest or smallest ladder allele, respectively. Note
that the nomenclature for upload to NDIS may
necessitate a change in allele designation.

4.4 STR INTERPRETATION GUIDELINES AND STATISTICAL ANALYSES

4.4.1
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CONTROLS

4.4.1.1 The purpose of a REARGENT BLANK (RB) is to
determine if the reagents used for DNA
extraction/isolation were contaminated with
human DNA and as a method for monitoring
facility decontamination. In Genescan®,
peaks above threshold should only appear in
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the CXR (red dye) lane, corresponding to the
ILS600 size standard. Electropherograms for
the blue, green and yellow dyes should show
a relatively flat baseline throughout the
range ({(discounting primer signal,
fluorescent 'spikes' or CXR bleed-through).
If detectable signal, with characteristic
‘peak' shape is visible in the
electropherogram of a reagent blank and does
not disappear upon re-injection, results fox
all associated samples may be @eemed
inconclusive {close examina<{bn at 50 rfu is
performed on all samples t& examine for
presence of any allelesC?é%n in the RB).
Data may be deemed ac able if
contamination is 1sq;ated' to the RB. The
reagent blank shoué§>be treated the same as
the least conce ‘QNA sample in terms
of volume and oqu}Qm f&fled

4.4.1.2 The purposay \SE&()%' §ﬁ:\m AMPLIFICATION
comno:.@ 1\~? lied with the PP16
kit qg} e amplification process,
ensupéﬁg uate sample amplified
{L ould produce an appropriate
%ﬁﬂ aLé} A {prpected alleles (see below)
tected, using standard parameters
&gbor fMhe samples associated with
ation may be deemed inconclusive.
Q?B"_X be deemed acceptable if all alleles
resent {though some are below 150-rfu

«' eshold) AND the other positive control
C§Q (Bllnd Control) appears as expected (i.e.
<2§. the problem is confined to the 9947A
sample) .
LOCUS GENOTYPE LOCUS GENOTYPE
D351358 14,15 THO1 8,9.3
D213811 30,30 D18551 15,19
Penta E 12,13 D55818 11,11
D138317 11,11 D75820 10,11
D16S539 11,12 CSF1PO 10,12
Penta D 12,12 AMELOGENIN X, X
vWA 17,18 D8S1179 13,13
TPOX 8,8 FGA 23,24
310 STR Analysis BI-210
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4.4.1.3 The purpose of the NEGATIVE AMPLIFICATION
CONTROL is to determine if any human DNA
contamination occurred in the process of
amplification set-up (or beyond that point)
and as another method of monitoring facility
decontamination. In the Genescan®
electropherograms, peaks above threshold
should only appear in the CXR ed dye)
lane, corresponding to the IL&é%b size
standard. Electropherogram‘ckor the blue,
green and yellow dyes sho show a
relatively flat baselin roughout the
range (discounting pr;@pr signal,
fluorescent ‘splkes'qg CXR bleed-through).
If detectable 51g . with characteristic
'peak' shape, isi in the
electropherogr ﬂ;égg? tive amplification

control and pear upon re-

1njectlon, ll of the samples
associa‘f%ow h% mplification will be
examln sence of the same
peak 831ble, since this control
is cgh t and its tube deliberately
ing the amplification set-up

t ate maximum contamination
Q> : , that it would be the only sample
\

<§, traneous peaks appear only in this
control, the data for other samples
c§Q associated with that amplification need not
< be deemed inconclusive. This occurrence
should be documented and the scientist's
determination (and basis for it) documented
in the case file.

%

4.4.1.4 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 random
numbers. The scientist is not aware of the

310 STR Analysis BI-210
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genotype of the sample. Source profiles are
maintained by the unit supervisor/technical
manager and are provided to the reviewer at
the time of case review and only for the
assoclated control{s). A blind control must
be run with every batch of forensic cases
(will generally be extracted with reference
samples or non-semen evidence). The
reviewing scientist will complete a Blind
Control Check Form (Form 212-BI) for
verifying correct genotype(s)<b copy of
this form will be included <§Deach
associated case file or CQRIS Data Binder,
Note: For CODIS offende ccal runs either
an organic extraction pre-extracted blind
control (4-6ng) DNA mgy be used. Failure of
the blind control, 'Exlated to that

sample, will notc§e ~Q? er samples
inconclusive. &

Q/%

4.4.2 RFU THRESHOLD: \\0
@ @

4.4.2.1 For CO {zip d reference blood or
oral xcludlng autopsy samples
aded or of limited
§§S inimum of 100 rfu should be
Yggﬁl \2 data acceptance. If necessary,
ckailY the process as follows: repeat
§> n (changing injection time; 3-10
allowable range), or perform re-
XS\ sis (i.e., changing amount of amplified
\ p duct added for fragment analysis), or re-
C§Q amplification (increase DNA template), or
<2§ re~extraction.
4.4.2.2 For minor mixture components (or low-copy
single-source forensic samples), a threshold
of 50 rfus may be used (see 4.2.3 Peak
Detection). However, depending on
signal/baseline may be deemed inconclusive.

4.4.2.3 Peaks below the analysis threshold (based on
data obtained and signal/baseline) will not
be interpreted but should be noted as being
present in the case notes (eg. on the table
of results).
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4.4.2.4 Peaks >8000 rfus will not be interpreted;
the sample must be diluted, re-injected (3-
10 seconds), reanalyzed (decrease the amount
of amplified product added) or re-amplified
(decrease DNA template) as deemed
appropriate by the scientist., Peaks between
4000-8000 rfu may be interpreted (see
4,2.4.5) or repeated at the scientist's
discretion. Application of a color corrected
(CC) matrix may be necessary ng higher rfu

samples. 72
ﬂéb
4.4.2.5 The additional cycle (+3A ‘% option may only
be used when the follow conditions are

met: 1) most or all afcﬁ sample has been
consumed, 2) the 10 qsfu threshold has not
been met but most s (2 70%) are 250
rfu and appear balanced within a
locus. The ad thgésai ling option may
aiso be use ples that meet
condition n extracted 22 times
r

with si tgs Lg? Final data (following
+3 AMP Q§ﬁe exceed 100 rfus at all
oc gamples and any loci used for
ééﬁﬁti\ u31on of forensic samples.
4.4, 2 <> 1td Séjngpllflcatlon kits are designed so0

e§>h ozygous loci in single-source
generally demonstrate relatively

0 alanded peak heights [typically 270% peak
{SA ~h t ratio (phr)]. Some samples, although
< single-source, may at times demonstrate
<$§Q greater imbalance due to degradation,

stochastic effects, primer binding site
mutations, preferential amplification, etc.
Peak height ratios for these loci (<70% phr)
should be calculated and noted on the
corresponding electropherogram in the case
file or CODIS binder.

%

4.4.3 EXTRA PEAKS (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 n-5 for

pentanucleotide loci). This minor peak is
310 STR Analysis BI-210
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referred to as the stutter peak. Percent
stutter generally increases with allele
length and does not change significantly with
the quantity of input DNA (peak heights
within ~150-4500 RFU)}. The measurement of
percent stutter may be unnaturally high for
main peaks that are off-scale or due to
problems with matrix performance and can be
corrected by diluting (or reamplifying less
DNA) the sample and/or applying,.a new (or CC}
matrix. Loci stutter values a@é’listed in
Appendix A to assess potentia¥ contribution
to peaks in stutter posit%gc

4.4.3.2Electronic or fluorescgnt spikes are random
events that produce erally spike-shaped
peaks in most or a dy colors at the same
location (equlv Qé within a single

injection, Pea g ually vary between
dye colors f e These
anomalies §§§ g not reproduc1ble and
will typ inated upon

relnje splke falls within an
alle{Jr could interfere with

Q@& utexJanalysis or scientist's
Rié/scientist will print the
ne lor plot with data table,
ng the spikes presence in all 4
the same (approximate) size. The
ould also be marked on the Genotyper®
\ that will be printed for the case file
<Q or CODIS binder.
<$> 4.4.3.3 Dye “blobs” are anomalies that typically
occur in the same approximate location in
multiple injections and do not always
disappear upon reinjection. Blobs generally
look like broad or irregular peaks and may
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 if it falls within a
diagnostic region and is of significant size
to potentially interfere with analysis.

%
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310 STR Analysis

%

4.4.3.4 Bleed-through or pull-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 into red}.
These peaks are in the same location (same bp
size) as peaks in another color(s) and are
easily recognized. The presence of bleed-
through should be noted on the corresponding
electropherogram in the case file oxr CODIS
binder. If bleed-through occurs in a color
other than red, a new matrix op;color
corrected matrix may be used\gt the analyst’s
discretion to correct for& problem.

4.4.3.5 Tag Polymerase can catqzyze the addition of a
single nucleotide p omlnantly adenosine)
to the 3’ ends of stranded PCR

product, result uct one base pair
longer than théi@ct
e e

et sequence (+A).
Amplificatio Qbara nclude a final
extension gﬁ;g

driven t

the reaction is
ion (i.e. all product
is +A) p{\ pe may occur as a result of
inco te 1on and appear as a single
al §§ esénfled by two peaks one base pair
pgrt @ This can occur when the
1

ate DNA is too great

\§§> sample In this instance, Tag is
Qﬁb add the A nucleotide to the entire
(> of product generated in the time
{SA ted. These samples will typically

contain off-scale data as well. Split peaks

{F§Q can be alleviated by incubating samples at

60°C for an additional 45 minutes, followed
by dilution prior to reinjection. It may be
necessary to re—amplify the sample with less
template DNA.

4.4.4 MIXTURES

Page 17 of 21
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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 mixture.

BI-210
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4.4.4.2 Loci that demonstrate only two alleles but
have a heterozygous ratio of <70% may also
be indicative of a mixture. However, 1if
data are obtained from multiple loci, a
scientist should expect to see this or other
mixture indications (> 2 alleles) at
additional loci.

4.4.4.3 Mixture assessment, in terms of determining
the presence of a mixture (# o otential
contributors} and probable l%ggépgenotypes
is performed prior to examkgﬁ the
reference profiles. Qé‘

4.4.4.4 Given that heterozygou§, peak ratios are not
100% (complete bala éb caution must be

exerciged in dete "shared alleles",
as a scientist ow {a priori)
which allele o ;é??gous individual
may be preq the "highest rfu

peak" in ure may not be the

shared aQE@? )@{@ \)
4.4.4.5 For qgg Gbstlnct genotypes are
ds@

is will occur rarely in a mix
qB mo b{h wo individuals' DNA), both
y be reported.

6’0

A\ O
4.8§ﬂ.6,§§3a¢ézz with interpretable peaks at one or
\C) o oci may be reported even if no peaks

{SA af§“detected at additional loci (i.e.
%) partial profiles); statistical
{$§Q interpretation will demonstrate the

significance (or lack thereof) of the data.

%

4.4.5 STRs: STATISTICAL GUIDELINES

To present the significance of a match between STR profiles,
the scientist uses the population distribution (frequency)
of alleles at the various loci examined to assess how likely
it is that this match might occur by chance. This general
concept forms the basis of all calculaticns used in the
reporting of forensic "matches”.

4.4.5.1 The frequency of occurrence of a STR profile
obtained from an evidentiary sample will be
determined by examination of the frequency

310 STR Analysis BI-210
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4.4.5.2

4

4

.4.5.3

.4.5.4

in the FBI's Caucasian, African Bmerican and
Hispanic databases. Calculations will be
performed using the Popstats and/or DNAView
programs. Additional population data may
also be used when available and relevant to
a particular case (See Biology QA Manual,
section 11.2.4 for reporting of statistical
frequencies).

The frequency for a h@terozyc_:)roué«2 profile is
determined by the equation f{ 2pq.

The frequency for a homoz Q‘us proflle is
determined by the eduat Fppy = p +p{l-
p)6, where 6 = 0.01 exCept where small
isolated population Q}é.g., Native
Americans) may be Q;& vant, in which case,

6=0.03.
«° QOQ &
For single- ceX@v1 ﬁ%ﬁiary samples {(or
mixtures %Sb whij Qgé;étinct genotype(s) is
discerni istical consideration
1 QF f of a RANDOM MATCH
PRO@% \ or inverse probability of
LQS;> RMP is the inverse of the
qglcukéﬁ flle frequency (e.g., for f(sm
mf 10’“, RMP= 1 in 5 x 101, See
Manual, section 11.2.4 for
qﬁ) g of statistical frequencies).

1xtures for which distinct genotypes
are not discernible, the scientist may elect
to use either the LIKELIHOOD RATIO (LR) or
PROBABILITY OF EXCLUSION (PE).

The LR compares the probability of the

occurrence of the evidentiary profile under two
hypotheses regarding the composition of the profile
and is in the form:

LR

= P(evidentiary STR profile|H;)

P (evidentiary STR profilel|Hs)

The larger the LR, the more likely H; was the true
hypothesis (See Biology QA Manual, section 11.2.4 for
reporting of statistical frequencies). For a

paternity calculation, this

BI-210
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corresponds to the PI (Paternity Index).

The PE (Pg) represents the probability that a
randomly selected individual would possess one or
more alleles inconsistent with the crime scene
stain (or paternity). It is the complement of the
RANDOM MAN NOT EXCLUDED (or "inclusion probability";
P1).

The PE does not take into account the mber of
contributors, the principals' genoty {(i.e., the
fact that they could account for tha\profile) or the

evidence (e.qg., peak height diffe ces allowing

probable donor assignment). Itcéﬁ calculated as
follows: R\

PE = l“PI

Where Py = (pi1 + pz +p3 (ﬁp )2 square of the

sum of the frequenc:Les% l es present in the

evidentiary sample), () Qb

The Ppeombined qh_ 01 combined)
ig as followsxgb

Preombined = Ql- Pg2) (1~ Pm3) ... {1l- Pms)]
(See Blokggy , sactlon 11.2.4 fox reporting

of st en01es)

46\56(\
I addltuﬁsa%o the LR and PE used in paternity, the
%) probability of paternity may be used. However,
{F§Q given that this statistic requires non- genetic
<2 information {(i.e., the prior odds of paternity), the
prior odds used (e.g., 50%) should be explicitly
stated (See Biology QA Manual, section 11.2.4 for
reporting of statistical frequencies).

4.4.5.7

In many forensic cases, the denominator of the RMP
obtained for an evidentiary item, from the analysis
of several polymorphic STR loci, exceeds the
population of the world several-fold. However, no
reasonable individual would make the assertion that
every individual in the world need be considered a
potential DNA source in the context of a given case.

310 STR Analysis BI~-210
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RNERCHATERES

1 SOURCE ATTRIBUTION' (see Budowle, B. et al, Source
Attribution of a Forensic DNA profile. Forensic
Science Communications. 2(3) July 2000) is the
result of a statistical approach to 'operationally'
define uniqueness {(assess whether a given
multi-locus DNA profile could be considered unique
for a given case}.

The equation pyxSl-—(1- u}1”‘~u/N is used to determine
maximum RMP (px) that would support so

attribution' for a relevant populatl?Sbsample size
(N} and selected confidence limit LS\ , a=0.01;
1-a=99% confidence).

The FBI has selected an upper*@pnfldence limit

(UCL) of 99% («=0.01) and a " equivalent to the
U.S. population (2.6 x 10% 2? 00 census). This is
reasonable as the FBI @§b ework for
jurisdictions all over he c and this
calculation would RO} rm approach to be
used regardless o r§5§§'§€§§{ For these figures,
an RMP of >3. 9x than 1 in 2.6x10'%)
would confer %@ Qh that the evidentiary

profile 1s g:% opulation. However, an

additional Q§5 rvation factor, as

recommendegd C<§g> is added to this figure
ency of less than 1 in 2.6x10"

result Q?
for i'\ re@ t@@of source attribution.
s‘£Qda\hb(\ 2000 consensus figures, an

eration opuiation (N} of 1.6x107 has been

Q)selected (representlng the sum of the populations of
Idaho and the six surrounding states: ID=1. 3x10°;
MT=0.9x10%; Nv=2,0x10%; OR=3.4x10°% UT=2.2x10°%
WA=5.9x10°% and WY=4.9x10°). Therefore, an RMP of
less than 1 in 1.6x10* (including 10-fold
conservation) will define source attribution (at 99%
UCL) for analyses performed in this laboratory (See
Biology QA Manual, section 11.2.4 for reporting of
statistical frequencies).
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BI-301

CODIS SAMPLE RECEIPT AND STiMAS ENTRY

1.0 BACKGROUND:

The implementation of the Combined DNA Index System (CODIS)
in forensic DNA laboratories has provided an a ional tool
in assisting law enforcement agencies in sol ibg or linking
crimes that otherwise may not have resulted@n the
identification of a suspect. It is impor t however, that
samples entered into the database be givgﬁ a unique
identifier, which does not inciude an ersonal or
identifying information, in order tqgha;ea 1n the
confidentiality of the individua gQ?ratory must
develop a method of 1dent1f1er t ot that each
sample may be tracked, and 1d y%§' later time, if

the need arises. <2c>
2.0 SCOPE: \Q OC)

To provide a method ank ffender database samples
submitted for STR té3ti d§~ DIS entry, while ensuring

individual confjb a{&
OO \/
3.0 EQUIPMENT/RE,J&GEN-QQ\ )

CODIS C%gﬁa er Worﬁgﬁgilon

Barcod guipment
DataQﬁ} 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
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 separately; in the event
that a sample has not been received, the
submitting agency should be notified.

CODIS Sample Receipt and STiMAS Entry BI~301
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4.1.2 Where possible, compare the DNA sample card
information to that of the Collection Report Form
to ensure accuracy. Data for a sample may be
entered in absence of a DNA Collection Report
form, however, an IDOC# is necessary for data
entry into STiMAS. Contact necessary IDOC
personnel or search the corrections website
(www.corrections.state.1d.us) for a number 1f one
has not been recorded. The DNA Collection Report
Form will be retained after STiMAS data entry.

)
4.2 STiMAS ENTRY (Pre-entry Search): xsfb
)
4.2.1 Prior to data entry for any new ple, a

database search is performed t liminate
duplicate sample entry and predessing. Log on to
the CODIS workstation comp and open the
STiMAS database program..dabn 1ly, the screen
will display the "Conw 2;) efder"” application
with menu choices v1§2p e a‘és to the right.

4.2.2 'Browse Offender ESXS ﬁbﬂ2> 3 application
search functlon<§ this function may be

gained thro% 38?@ &er the 'Offender!

pull-down le-clicking on this

choice in %ﬂe 9%@& Q/
4.2.3 The ‘<Qse<5§fe§gers' screen allows for searches

base qﬁ& %é}& entered. A duplicate sample

q%} performed using both the required

Gﬁ%b Last Name fields as follows
n

ddltlo criteria may be used if desired):
Q@
<$> 1) Select the 'Filter' radio button.
<2 2) Select Last Name for 'Field Name', 'LIKE' for

condition (This is to compensate for spelling
variations when used in combination with the
wildcard '*’ in the 'wvalue’ field).

3) Type the appropriate letters of the offender's
last name in the 'value' field.

4) Mark the box on the second line indicating an
additional parameter to be searched and select
'OR' to ensure that unless there 1s an error in
both the Last Name and IDOC# entries, a duplicate
will be identified.

CODIS Sample Recelpt and STiMAS Entry BI-301
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5) Select 'Corrections' for 'Field Name', '=' for
condition and type the IDOC number into the
'value' field.

4.2.4 Once all the parameters have been defined and the
data entered, clicking on the 'Filter' button
will initiate the search.

4.2.5 If the search returns 'The search found O
record(s) that met the criteria', the data for
the new sample may be entered into thafSTlMAS
Offender Submission screen (sece 4. 3.(3

4.2.6 If a record({s) 1is returned that mgéts the
criteria, the data is examln d compared with
the new sample received. e sample is
determined to be a duplicaﬁ@x the sample folder
is marked by hand 'Dupli QéQIDYYYY###### and
is physically attache e) u&%icate that has
already had sample ingo n@L ered into

STiMAS. DupllcateQh oyed after data

for initial samplé) as<§k rified for upload

to CODIS. This ill\gb mented on the folder
of original s&@%le\$} e date of sample

recelipt, éé ngé on and initials of
1nd1v1dual ffg r% gstruction)
4.3 STiMAS ENTP.xme &Data Entry) :

4.3.1 Oqgﬁ {bas n verified that the sample is not
up&

Qg &enter information from the sample
i§c rd and DNA Collection Report form into the
(Q appropriate fields. Double~-check all information
<$> BEFORE saving the sample submission form. It is
<2 particularly important that the 'Submission Date'
(this is date received in ISP Forensic Services)
field is correct (in particular the year) as the
assigned CODIS identifier is an autonumber that
is generated upon saving and is based, in part,
on this date. Click on 'Save' button.

4.3.2 After saving, print the corresponding labels by
clicking on the ‘Barcode Labels’ button. Print
two labels. Place a barcode label on the DNA
sample folder and insert behind or attach a
second label to the FTA card envelope. This

CODIS Sample Receipt and STiMAS Entry 8I~301
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label will be placed on the FTA card at the time
of DNA analysis. Update back-up STiMAS copy.

4.3.3 Place the DNA sample card in one of the secure
filing cabinets.

S
c®
é\O

<>

@ )
O& OQ
AN
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BI-302

CODIS SAMPLE DATA ENTRY AND UPLOAD

1.0 BACKGROUND:

The implementation of the Combined DNA Index Syst@m (CODIS)
in forensic DNA laboratories has provided an a ional tool
in assisting law enforcement agencles in solwd or linking
crimes that otherwise may not have resulted@n the
identification of a suspect. Accurate date entry for upload
to NDIS (National DNA Index System) is(%Séential.

2.0 SCOPE: \QQ

To provide a mechanism to ensur <% e‘ééia entry for all

cu
offender and forensic databa&§§b mp@%%ﬁgb

3.0 EQUIPMENT/REAGENTS <2

& o
CODIS Computer Works %\@on b

Allele Tables an éz, generated from sample

analyses. é¥>
CoDIS Tralmegg 6@511 %

4.0 PROCED§%§SA C)

4.1_8 LE DATA VERIFICATION:

4.1.1 Genotypic data (allele calls) are checked for
accuracy and verified during the CODIS/Casework
Review process and documented on the appropriate
form (Form 306-BI and Form 214-BI, respectively).

CODIS Sample Data Entry and Upload BI-302
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4.1.2 Additionally, when ‘STR bata Entry’ 1is used to

enter individual sample data (generally forensic
samples) verification of 1lst and 2nd 'reader' is
automatically achieved prior to NDIS upload.

4.2 SAMPLE DATA ENTRY IN CODIS:

4.2.1 Once sample data accuracy (forensic and offender)

4.2,

has been verified, data may be entered into the
CODIS database either by use of the 'STR Data
Entry' module to enter specimen ID/ig?éband
allele calls for individual samples. by using
the '"Import' function for the ent f batches of
data contained in a cmf (or eqwgﬁ& ent) file.
Refer to the CODIS Training M 1 and course
documentation for specific Sé§§s in accomplishing
these tasks.

A second 'read' must aﬁ@ ﬁ@?t ed fer the
individual samples thép g ata Entry'.

This may be done entering the
sample data, or @ nott ﬁlyst logging on and
entering the all 11cxg3 he second read box.
If a single 1n& Véb ers both reads, the

entire pro‘éa loci) for the first read
must be en u%;, o entering any data into

the sea@ @Qj\ check' indicates agreement

betwgig} ea@p individual loci and
igc

entry must be rectified before
péa@ s

4.2, xﬁ%en u31n§>the "Import' functicn, the scientist

QK

o

will open the appropriate cmf {or equivalent)
batch file select 'validate import'. This will
ensure that any typos or inconsistencies (i.e.,
variant allele definitions/equivalencies) will be
identified prior to import and may be corrected.
Once the batch file has been validated for import
(corrections performed if necessary), 'import' is
selected by the scientist and the process of
importing the batch file data into SDIS will
commence .

4.3 CODIS DATA UPLOAD:

4.3.1 NDIS There are various reasons that some samples

present at SDIS should not be uploaded to NDIS

COPIS Sample Data Entry and Upload BI-302
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5.0 COMMENTS:

(e.g., juvenile samples not accepted at NDIS).
Prior to NDIS upload, these samples will be
selected in Specimen Manager and 'unmarked for
upload'. Generally speaking, an incremental
upload will be performed. In Specimen Manager,
'incremental upload' is checked on the 'upload’
pull-down menu and 'send upload' is selected.
The uplcad is sent to NDIS as a message
attachment via DNACOMM. If any 'candidate
matches' are identified at NDIS, a match message
will appear in DNACOMM and they will o be
reflected in Match Manager. For h{§$yerification

see BI=303. \
%Q
.\Sb

5.1 Refer to CODIS Training Manual q%o rse documentation
for more specifics if necessar
& K

5.2 The CODIS software is redqu@nt

re ls generally

more than one way to ac li§§3ﬁa asks. Using a
d

mechanism other than 2?&3 la§
XS

5.3 The CODIS software u

necessary changqg§¢
updates supe t
pni

rce
update, if aq}

e 1s acceptable.

e C;Qiodically and any
e provided with new
e @ procedures written prior to

2

P
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BI-303

CODIS DATABASE HIT VERIFICATION

1.0 BACKGROUND:

SCOPE: Q \0 OC)

The implementation of the Combined DNA Index Systén {CODIS)
in forensic DNA laboratories has provided an a ional tool
in assisting law enforcement agencies in solvibg or linking
crimes that otherwise may not have resulted@n the
identification of a suspect. This is acc lished by the
electronic storage and maintenance of D profiles at the
local, state and national levels. are obtained when a
candidate match{es) is identified thbugE% database search
at any level. Hit verification Q% valuating the
candidate match to determine if Jj {?@ match and
verification of CODIS offendqssgé where necessary
and possible.

S

2.0
’b
To provide a method éEDsa fication to be performed
prior to law enfo en ‘gehotification of a database
hit to ensure rﬁggﬁéiné$o y true, confirmed matches.
L. O
3.0 EQUIPMENT/RE;X&ENQ&:\ )
coors S O
NDIS P edure Manual; CODIS Training Manual/documentation
STiMAE)
AF 3{
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 ISP Forensic
Biology evidentiary sample (either case-to-case
or case-to-offender) the primary responsibility
for match verification follow-up lies with the
Idaho CODIS Administrator.
CODIS Hit Verification BI-303
Page 1 of 4 Revision 4
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4.1.2 The CODIS Administrator or designee will first
evaluate the 'Candidate 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.
However, the CODIS Administrator or designee will
make an effort to communicate this information to
the CODIS Administrator of the other laboratory
in cases of matching at moderate stri ncy or
high stringency at several loci (whe@ﬁ another
laboratory is involved). <\

4.1.3 If evaluation in Match Manage g?monstrates that
the candidate match consists potential high
stringency (e.g., exclusio attributable to
different typing systems,{ v. Applied
Biosystems), or pos51 32§§§tékstringency in
the event of a foren r degraded
sample, the dlspos{B on Qb o ed from

'candidate Matc diggY until the
ilete. In general,

verification p
for case-— to;@&%@ he verification will
consist of between scientists

regardin g @& @ule case-to-offender

matche & Cessitate sample verification

at t éﬁhd b'. Once the status of the
! has been resolved, the

di Qﬁi&b ' set accordingly (e.g., 'No Match',
Wffen g%%l‘, 'Forensic Hit'). If verification
i

Qgsresults 'hit', a hit report form is
(Q completed and, along with the match report, is
<$> filed in the CODIS file (also a copy to the case
<2 file for forensic hits). The appropriate law
enforcement agency is notified of the 'hit'. 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.

CODIS Hit Verification BI-303
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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 4.1.2-3) and AFIS sample
verification (see 4.2.2) will be initiated as
soon as feasible. In addition, if moaébthan five
working days have passed since match()
identification, the Idaho CODIS adg& istrator or

designee will initiate contact the other
laboratory.
'\

4.2.2 Once a potential match has(ﬁé@n verified, The
'Browse Offenders' funct‘ he STiMAS
application will be u h for the
offender sample ID a nQEonding
submission form wm%éb ) The assccliated
of fender sample

ﬁté retrieved from the
secure file cab n to BCI for an AFIS
search of the\ h&]& o verify identification
of the off cumentation will be filed
in the COD 56?

4.2.3 Foll \C; Aé&s véﬁaflcatlon of the thumbprint,
re7am e offender sample will be

{55} gogppropriate (i.e., if duplicate

Agalys &already been performed either as a

iﬁg functi or as the result of an inadvertent

(Q duplicate, analysis will not be repeated) prior
<2Q' to agency notification.

4.2.4 Following sample verification (AFIS and re-
analysis) 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 formal
request for a new DNA sample, in the form of a

CODIS Hit Verification BIi-303
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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 delineating
the match in the usual manner (i.e., same
treatment as for matching suspect sam
submitted with case evidence. O

Qb

N
%Q
O

CODIS Hit Verification BI-303
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R S R ST A T PR Pt 0 F AR S LU TR N TR RIS S R T NS U S TE U SR E N SR U 10/2005

Y



BI-310

CODIS SAMPLE EXPUNGEMENT

1.0 BACKGROUND:

9
Participation in the National DNA database, in a dance with
the DNA Analysis Backlog Elimination Act of 2004 necessitates
provisions for DNA profile expungement in th ent that a
qualifying offender’s conviction is overtur . Additionally,
the Idaho DNA Database Act of 1996 addreszss court~granted
expungement requests (I.C. §19-5513). oval of DNA profile
data and/or destruction of blologlcal E\obtalned from

Convicted Offenders may be necessar 62 t of conviction
reversal or sample collectlon/sume551 {3?% Expungement is
defined as the removal of DNA p om local (LDIS),

state (SDIS) and nationail removal of
identifying information fro ﬁgég& ory documentation and
destruction of the bioclogi le om which the offender
database DNA profile wa ne

2.0 SCOPE: \&'O &

T Q) (\

To provide a prog;&ol
an individual’s
the Idaho DN ataba e
documented the CODI

(Form 310 Q
O
3.0 EQUIPﬁ%NT/REAGENTS

\fé sample expungement that protects
1vacy and maintains the integrity of
éégggram All procedures will be

mple Expungement Checklist

CODIS Workstation
STiMAS Database

4.0 PROCEDURE:

4.1 EXPUNGEMENT VERIFICATIONS

Prior to removal of any DNA profile data, socurce

identification, or biological sample destruction, the CODIS
Administrator or designee will verify: 1) the authenticity
and validity of the request/order for expungement, 2) that

COPIS Sample Expungement BI-310
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the offender has no other qualifying offense(s) and 3) the
identification of the original DNA database sample.

4.1.1 REQUEST/ORDER VERIFICATION

Prior to Request/Order verification, a search of the
DNA STIMAS is performed to establish whether or not
the specified sample is in the database. If the sample
is not in the database, the submitting party will be
contacted for resolution and the resulting action
documented by written communication wit %he party.
Expungement requests may be received i he form of a
court order or an official letter frﬁA'the Idaho
Department of Correction or Idaho Q&orneys' General
Office. A written request from r% other party will
be referred to ISP legal staffqégﬁ no action will be
taken until legal has made ination. Any
questions or concerns regaiig% .ég& validity of an
expungement request will erred to ISP legal
staff. Authenticity of order document
will be verified by QS‘ a%ng e submitting party.

O
4.1.2 RECORD VERIFICAT Q K \5

To ensure th e for which the expungement

is requeste quallfylng offense, a redquest

will be perform a criminal history

check. t the case, contact (both by

phone;\t will be made with the submitting

partq) ate why the request for expungement
enied~ py of the expungement order and

iminal his¥ory check will accompany the letter to
C§che submitting paxty. If necessary, the request will
<2K be forwarded to ISP legal staff for resolution.

4.1.3 DNA SAMPLE VERIFICATION

The identity of the original database sample must be
verified before any data are expunged or samples
destroyed. Where possible, the original database
sample will be reanalyzed to verify/identify the
correct database profile. A new DNA sample from the
offender must then be submitted to verify sample
identification, ensuring removal of the correct
sample.

CODIS Sample Expungement BI-310
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4.2 EXPUNGEMENT

Once all of the verification steps have been accomplished
(e.g., it has been determined that the offender sample is
actually in the database, that it should be expunged, and
that the correct sample has been identified), the following
procedures will be performed by the CODIS Administrator.

4.2.1 The DNA Collection Report, associated with the
specified sample, will be located and marked as
"EXPUNGED". This form will be initiale QHated and,
along with a copy of expungement req%ggb order,
returned to submitting party with an pungement
notification letter. Since this @n contains
personal identification 1nformat¢? no copy of this
record will be retained.

4.2.2 The sample will be removed {g%m STlMAS database
using the 'sample expung on. BCI will be
notified to change the 1m ory form of the
offender to reflect R} éﬁﬂ ple does not exist.

4.2.3 The data for the s 01 d le will be removed from

removal, a f DIS will be performed to

existing databa and SDIS). After sample
Upééﬁ
remove the natlonal level. The sample

deletion ' fzér {in writing) to the NDIS
Custodbggb ed spe01men report will be
regu of all deleted specimen reports

{é} w1th the expungement notification

willch };fﬁ
lgé%er s CS the submitting party.

4, 2 oth the original DNA sample and the verification DNA
\ sample, that was submitted for expungement, will be
<2 destroyed in the presence of another scientist.

4.3 DOCUMENTATION

4.3.1 A copy of the expungement request/order will be made.
The original expungement request/order, along with
copies of all deletion reports and the completed CODIS
Sample Expungement Checklist will be sealed and filed
(by submitting party and date) with the laboratory
QA/QC Manager. The original completed CODIS Sample
Expungement Checklist along with copies of all
specimen deletion reports will be sealed and filed
(under offender number and date) with the CODIS

CODIS Sample Expungement BI-310
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Administrator. No documentation containing the
offender's name or similar identifying information
(including the expungement request/order} will be
maintained in Biology. An expungement notification
letter, along with the original DNA collection report
(that has been marked "expunged")} and copies of all
documentation, will be sent to the submitting party,
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Form 100~BI

PHENOLPETHALEIN (KASTLE-MEYER) REAGENT

Phenolphthalein 2.0g

KOH 20.0qg ' @6
zinc (powdered) 20.09 4\0
N

Phenolphthalein, KOH, and 100m¢ of dH,;0O are reflui??? in a fume hood,
with Zinc until solution is colorless (producin enolphthalin in ~4
hours). Store stock solution refrigerated in dark bottle to which ~5g
mossy zinc has been added to keep the solutyé$>1n its reduced form.
Remove for working solution as needed. (Q

IR

Working solution: Mix 2m{ stock solu%ﬂ?n Wkt ngéEthanol

Caution: Zinc 1is flammable. The Qg ac R<§ ons and used filter
~ paper are to be disposed of pro @E <>

Pheno ’\XOH Zinc Ethanol Lab Lot#
Date Initials | Source/Loti gk#< Source/Lot# | Source/Lot# | Reagent Name

N4 '

A@'Q O \Q/ PHENO

/‘

‘\\U N > G,Ov PHENO

(\% O PHENO

PHENO

<2‘:’ PHENO

PHENO

PHENOQO

PHENO

PHENO

PHENO

PHENO

Pheno Stock
Page 1 of 1 Form 100~BI
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Form 102-BI

HYDROGEN PEROXIDE 3% (v/v)

N\
Q

Generally a commercial purchase, however, may be
from a 30% Sclution (which is a commercial purch@se as follows:

Hydrogen Peroxide (30%) 10m8/90mf€éopu§%fizo

Mix the Hy0; with 90m¢ of nanopure de%@nd st % ~4°C,
ROSS
O' Lab Lot#

Date Initials (}, og @# Reagent Name
(ﬁCS) xég),/f<~ HP
<§:$5§:>.§§:£;3;$/ HP
OO HP
r42§"3 D HP
oKOY HP

N\

HP
HP
HP
HP
HP
HP
HP

3% HyOy
Page 1 of 1 Form 102-BI
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Form 103-BRI

O-TOLIDINE REAGENT

O-Tolidine 0.6g
Glacial Acetic Acid 100m¢
FEthanol 100m¢

Dissolve O-tolidine in Acetic Acid/Ethanol mlxéﬁg% consistent with
ratios above. O-tolidine is light sensitive ﬁbd hould be stored in
dark reagent bottle and kept refrigerated ;;:u1 use.

-0:2 X Cb /Y;5

O-tolidine Acet &\Aci ) anol Lab Lot#
Date | Initials | Source/Lot quﬁab/hqt r

ce/Lot | Reagent Name

O-TOL

o,
4)
)

- v
¥ \\Q)O/.Q 0-1oL

\<\0 \&' \‘(/&\(/ O-TOL

>x

\GU e o LO\/V 0-TOL

6

\
A\ 0 Q\AQ; O-TOL

n® 0-TOL

O-TOL

0-TOL

O-TOL

C-TOL

0-TOL

O-TOL

0-Tol Stock

Page 1 of 1
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Form 104-BI

AMMONIUM HYDROXIDE {~3%)

Ammonium Hydroxide (Concentrated ~30%) LO@Z@lOOmf

Add the NH4O0H to 90m¢{ of nanopure dH,O, mix vél\l &d store at RT,.
R
L L
H

~>\‘ Lab Lot#
Date Initials Sou. aj}’@%# ('\,“ Reagent Name

C}’é\v 66 \QOV AH

‘(\O \("()\\ ,&Q/ AH

(3\ ~;§F> ) AH
{

AH

OQ' AH

AH

AH

AH

AH

AH

AH

3% NH,OH
Page 1 of 1 Form 104-BI
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Methanol
Pistilled water
Glacial Acetic Acid

OUCHTERL.ONY DESTAIN

Form 108~BI

o3
Mix well and store refrigerated. C§\
Q,ﬁQ X C) 2
MeOH RN cet®o Adid Lab Lot#
Date Initials Source/Lot# A" S e # Reagent Name
X O~V
P O A op
'U \\ VV
s(\b O oY oD
N\ N\
% Q\AQ)(O oD
<)
n®\ ~ oD
N
OKO oD
N
0D
oD
oD
OD
oD

Ouchterlony Destain
Page 1 of 1
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Quchterlony Destailn

Coomassie Blue

Mix well (overnight),

OUCHTERLONY STAIN

(Form ‘108=RT)

{(Brilliant Blue R-250)

filter,

and store at RT.

Form 110-BI

Date |Initials I?a?osi.ajf# s@ﬁ?ﬁ@g\ Rezintolzgme
e o’}'VQ 08
S MESRE
. X9 \Q\;\Ov 0S
\(\oc‘g\@\\gl \({/\) o8
\\’*’)fb 0\ ‘\i(/ =
SMRCE os
(s‘& N Q 0s
X =
X 0s
08
0s
08

Ouchterlony Stain

Page 1 of 1
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Form 114-BI

10X BRENTAMINE (SODIUM ACETATE) BUFFER

9
Sodium Acetate (Anhydrous) gSf?.Zg
Acetic Acid{(to adjust to pH 5) Q§‘ 400n¢
Dissolve Sodium Acetate in 10m{ of nanopure dH@e;EDAdd Acetic Acid to
pH 5. ©Store refrigerated. Q}
OﬁgooQ
S
Sodium Acetate.cgice ic Lab Lot#
Date Initials Source/Lot#(¥§ Squrce # Reagent Name
QN
N \\ T

a_’,\(b O OO 10xBRENT
«cO O, 10XBRENT

) i
\érb ,-O(\ r\\,‘o 10xBRENT

R \J \
. <) \\Q O«% 10XBRENT
o \VV
0@ 10xBRENT
2O 10xBRENT
X

10XBRENT
10XBRENT
10xBRENT
10XBRENT
10xBRENT

10X Brentamine Buffer
Page 1 of 1 Form 114-BI
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Form 11¢-BI

BRENTAMINE SOLUTION A

0
O-Dianisidine Tetrazotized (Fast Blue B Salt) g{}&g
10X buffer pH 5 % mé
O
Dissolve Fast Blue B Salt in 5 mé¢ of 10X Bre@s(?smlne Buffer (Form 114-
BI). Store refrigerated in a dark contaan
P o’}' ((
Fast Blue B. () 10@&\3u Lab Lot#
Date Initials | Source/ LotQ Reagent Name
7] \‘
\(5\' e\O}@r ABRENT
T A\Y
0‘0 ) \\ /(@BRENT ABRENT
o <~
. P\(b r\\ \g' 10xBRENT ABRENT
N ¢y _C
(5\ \(\Oné) 10xBRENT ABRENT
NJ
h@ 60 10XBRENT ABRENT
\ 9
,QQ 10%BRENT ABRENT
N\
10x%BRENT ABRENT
10xXBRENT ABRENT
10xBRENT ABRENT
10xBRENT ABRENT
10xBRENT ABRENT
10xBRENT ABRENT

Brentamine A B 116-BI
Page 1 of 1 ovt
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a-Naphthyl Phosphate

Dissolve in 5 m¢{ of nanopure dHzO.

BRENTAMINE SOLUTION B NS
\

{(Disodium Salt)

Store Re

@f&};erated.

Form

118-BI

OQ*&

<
(GRS

Date

Initials

N N\

<§§§ Lab Lot#

Reagent Name

P
BBRENT

BBRENT

>

b\

BBRENT

\ 9
RS

BBRENT

MY

q

BBRENT

BBRENT

BRRENT

BBRENT

BBRENT

BBRENT

BRBRENT

BBRENT

Brentamine B
Page 1 of 1
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NacC!

Dissolve the NaC{ in 500 m!{ nanopure water.

Store refrigerated.

4.25g/500m¢

SALINE (0.85% NacC¢)

Ste

Form 120-BI1

e

ize by autoclaving.

Date

Initials

@ @ﬂ(/ Lab Lot#

Reagent Name

N
"
PNaC{

PNaC¢{

<%>
D
%
0 4
s
4

PNaCli

\8)

PNaC¢

PNacC?

o

b

& 25,
QRN PR
<0

PNaC!

PNaC/{

PNaC¢

PNaC!

PNaC¢

PNaC¢

ENaC¢

Saline
Page 1 of 1
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Form 124-BI

1X PHOSPHATE BRUFFERED SALINE (PBS)

PBS 1 commercial pre-made packet

Dissolve one packet of powdered PBS in 1¢ of nanopur@‘HzO. Check that
pH=7.4, autoclave and store at RT. %6

dissolving 0.2g KC1l, 8.0g NaCl, 0.2g KHyPO4, 2g NasHPO4 THC (or
1.1g NaHPO; anhydrocus) in 800m{ nanopure just pH to 7.4 1if
necessary. .5. to 1¢ with nanopure dHQ u@@ v&and store at RT.

o ST

0\\ ,,@

If pre-made packets are not available, PBS m%%?e prepared by

1X PBS KCl Ccl 5 NaHPQO, THO Lab Lot#
bate | Init. | Sze./Lot# | Sre./Lot# A@b./l&@ /Lot 8ra,./Lot# | Reagent Nanme

%
é\ \\QO(, PBS

O kO AV
& pBs

N

O'lAvV
. (\0 JO PBS

Ox

& QQ) PBS

.(#Q PBS

=
<2 PBS

PBS

PBS

PBS

PBS

PBS

PB3

1¥X PBS

Page 1 of 1
FLONSOP NS W LSNP nan N e e N oL

Form 124-BI
Revision 4
10/2005




Form 126-BI

XMAS TREE STAIN SOLUTION A ng
(Kernechtrot Solution) A\O
N\
Aluminum Sulfate 5g %Q
Nuclear Fast Red 0.1y O
\

For 100m¢, Dissolve the Aluminum Sulfate in mt HOT nanopure dH;0.
Inmediately add the Nuclear Fast Red, mlx,é @Qld filter (paper or
245um) . May be stored at RT. é

May also be commercially purchased. \\Q ’Q @
0O X
i\

Aluminum at?:\g? 3y Fast Red Lab Lot#
Date | Initials Sourge A <€)mﬁe/Lot# Reagent Name

O O\‘: 2 XMASA
\Q}(b\ o) (\ Y’ XMASA
ol ‘\\QUO‘% XMASA
& O XMASA

®) XMASA

AD

XMASA

XMASA

XMASAH

XMASA

XMASA

XMASA

XMASA

XMAS A
Page 1 of 1 Form 126-BI

PR T T R R AP FE e S EEF R R PRAS S LR ORI Revision 4
10/2005




Form 128-BI

XMAS TREE STAIN SOLUTION B @6
(Picroindigocarmine Solution) A\O
Saturated Picric Acid Solution 100m¢ %Q\
Indigo Carmine 0.33g | O
N
For 100m¢, dissoclve the Indigo Carmine in IO%S%O the Picric Acid.
Mix and filter (paper or 245um). May be 8851 d RT.
May also be commercially purchased. QO X, é
SN
00O O N
Picric Acid | Indido armine Lab Lot#
Date Initials Source,/i@t#\\@o ot Reagent Name
O O O
QCO G\@ (\//0 XMASB
N
‘Q?}(\ (\’\\,\ \?’ XMASB
N
o N AQO O XMASB
O \)\ 7
'\A' K\Q) XMASB
a\' \
XMASB
QK XMASB
XMASEH
XMASB
XMASB
XMASB
XMASB
XMASB
iggi ? of 1 Form 128-BI
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Form 132-BI

2
AMYLASE DIFFUSION/PHOSPHATE BUFFER (pHG\
NaKEpPO4, anhydrous 2.7g %Q\
NaoHPO4, anhydrous 3.9g O
NaC¢ 0.2g 6\

Qﬂd store at RT.
C)O

Mix the above with 500m?¢ dH,0, adjust pHé@

S
\© @

NaH,PO, %yh]? \‘ 9 NaC{ Lab Lot#
Date Initials | Source/Lot# %8 e&ot#( ource/Lot# Reagent Name

| NG \

d)\ ‘\0) 0 ADB

O O K ADB

(\\/V ADB

L
c\$>§> (€§:
0\ \){\ Q)O ADB

A

{ ‘3
%) ADB

QOY ADB

ADB

ADB

ADB

ADB

ADB

ADB

Amylase Diffusion Buffer
Page 1 of 1
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Form 134-BI1

AMYLASE IODINE REAGENT ®6
©
Potassium Iodide (KI) 1.65¢g q52$
Iodine (I} 2.54g G
o
Dissoclve the above in 30m{¢ nanopure dH,0 h?§§2 <\~65°C Mix well,

filter and store at 4°C in an amber bott <§Sl1e§g.100 for Amylase
Diffusion Test.

)]
KT X N Lab Lot#
Date Initials Sourcgﬁégﬁ#ng Sﬁarce/Lot# Reagent Name
\,\\O O Q«Q AIR
4
X4 & — =
. P \:,(\ (\);% AIR
0){@\ O AIR
Q°
12(‘0 AIR
ATR
ATR
AIR
ATR
AIR
AIR
ATIR

Amylase Iodine Reagent
Page 1 of 1 Form 134-BI
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Form 138-BI

&
A\
Mercuric Chloride 10g/100m¢ 95% EtOH %Q\

MERCURIC CHLORIDE 10% (w/v)

Dissolve the Mercuric Chloride in 100mf{ of 95°é@hanol, mix well and
store at RT. Q(\

\ Q*

‘< P

EtOH \\0 zth@\ar Q/ Lab Lot#
Date Initials Source/ Lot#Q X ] ot# Reagent Name
’b N Ov MC
(O\. ) > (\)
O K& e
\&b ) O(S A\ic" MC
. 5\ OO L6 > MC
S e e
A<0Qv MC
X MC
MC
MC
MC
MC
MC

10% Mercuric Chloride
Page 1 of 1

AN SOPSNC e Vo ss NP N B e Pian Rosin R e o Revision 4

10/2005

Form 138-BI



Form 140-BI

ZINC CHLORIDE 10% (w/v) &
. QD
Zinc Chloride 10g/100m¢ 95% EtOH \A\
Dissolve the Zinc Chlorlde in 100m¢ of 95% Ethan ]@mlx well and store
at RT.
&
& QD
& O™ K
EtOH Lot# Zind r'@;‘ Lab Lot#
Date Initials Source/Lot# (\CguA /L@ Reagent Name
()\' \\ S\
- &’\"Q} K =
<« x\ k;\“<:§:) ZC
(\fi) E§\ 7 ZC
V IN
Y ZC
\\ \J \4
‘\ Ol 7.C
& o 2c

o ¢

vl 2c

A

zC

zC

yq®

10% Zinc Chloride F 140-BI
Page 1 of 1 oxi
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Form 201-BI

9
<
O

1M TRIS-HC¢ Buffer pH7.5

Tris Base(tris[Hydroxymethyl]amino methane) 121.1 g

e
Dissolve Tris in ~800 m{ nanopure dH;O. Adjustégg)pﬂ7.5 at RT by adding

concentrated HC!{ (approximately 65m{). Q.S. ﬁb 1{ with nanopure dH;0,
autoclave and store at RT. (§g§

Tris Base ()\v &b \4 Lab Lot#
Date Initials | Source/lot #0 ,ﬁﬁ%rg&, t# Reagent Name
@ N~V
NN 0O TRIST.5
\V
=N ’_x\g (,'\) TRIS7.5
'
E)O\S\ O.(:\\$ ‘\/Q' TRIS7.5
}\\\ R $) (;Q TRIST.5
NS A 7
P N TRIS7.5
) e
) TRIST.5
o=
QS —
TRIS7.5
TRIST7.5
TRIST.5
TRIS7.5
TRIS7.5

1M Tris Buffer pH7.5

Page 1 of 1
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Form 203-BI

1M TRIS-HC{ Buffer pHS

Tris Base (tris[Hydroxymethyl]amino methane} \4 121.1 g

Dissolve Tris in ~800 m{ nanopure dH,O0. Adjust : pH8 at RT by adding
concentrated HC! (approximately 45mf¢). Q.S. Q{b 1&w1th nancopure dH;0,

autoclave and store at RT. QO\C)OQ &
Tris Base \Q@ »Qg}:' (\/"é Lab Lot#
Date Initials Source/ Lot#Q< \,‘?@&rg&# Reagent Name
(;\\.@ \Q\‘O TRISS

(O \® }O,\) TRISS

L Q’,‘V rse

\
O NV
5\\ \ CJO O\O TRISS

‘6 @J TRISS

TRISE

A
Q TRISS

TRISS

TRISE

TRISS

TRISS

TRISS8

1M Tris Buffer pHB 203-BI
Page 1 of 1 o

e E Y E N f e e e i b . T \ Revision 4
T NSO N s YN e N e P B e NP R e,y
’ ' 10/2005




Form 205-BIL

ETHYLENEDIAMINE TETRAACETIC ACID (EDTA) ‘chld
~S\
N
&
Slowly add EDTA to 800m¢ nanopure H;O while st%%§ing vigorously. Add
~20g of NaOH pellets to bring the pH to near When fully dissolved

adjust pH to 8.0 and bring final volume to Q?ﬁ oclave and store at
RT.

Na,EDTA*2H,0 186.1g/¢

&
Note: EDTA will not go into solutio Qﬁajl Kéfg' adjustment.
eI\
< \)

&

BOTA é\\ @aon Lab Lot#
Date Initials Sourcéﬁﬁot{gg> rce/Lot# Reagent Name
\(\0 \$O /'¢<</ EDTA
\50 OQ Q] o
{\\}30 0 OQ) EDTA
) EDTA
()<$S< EDTA
N\

EDTA
EDTA
EDTA
EDTA
EDTA
EDTA
EDTA

gégf ?DE? 1 Form ?05—BI

PN IO Ny M\ R e 1T B e g e Revision 4

10/2005



STAIN EXTRACTION BUFFER pHS8
(10mM EDTA, 10mM Tris~HC{, 50mM NaCl, 2% SDS)

Form 207-BI

®6
1M Tris-HCt¢, pH7.5 5m¢ \O
0.5M EDTA 10m¢ \A
5.0M NaC¢ 5m! %Q
10% SDS 100m¢ O
&
Mix the Tris-HCt!{, EDTA, NaC{ and SDS with x @Om@nopure dH,0. Store
at RT. {<O C)Oég
<
Note: Reagent contains SDS, do not a\@cla@z\f&
AQO,:\Q} rp
_ Tris-HC1 EDTA \\m SDS Lab Lot#
' Date Initials | Source/Lot# Sogg;é@Lo%%?)So = ot# | Source/Loti Reagent Name
. e x5g§> ‘<52>> SEB
\v V4 v
FON e)4
4
dQ SEB
<2 SEB
SEB
SEB
SEB
SEB
SEB
SEB

Stain Extraction Buffer

Page 1 of 1
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Commercial

indicated below.

orxr

Proteinase K
Dissolve the ProK in 10m¢ sterile nanopure @&p

Dispense ~500ut

PROTEINASE K (20mg/mf)

Purchase of

20mg/m¢

0.2g

{commercial purchase oxpi

sterile microfuge tubes and store at

<©

Solution

<>

C){j%

oﬁg%@ep
@

Form 211-BI

dispensed

QO
N\
Q\A
%

‘6\0

stored

each into

D Lab Lot#

Date Initials \‘?ég /L Reagent Name
b O
i \6(‘)‘ L (\V(\\\/(/ PK
\(S\ \:§:'<?SE;J PK
A@\\ﬁ ) PK
A ¥ PK

N

PK
PK
PK
PK
PK
PK
PK

Proteinase K
Page 1 of 1
PN SO N e

W

SR s

AREEIE A AP

oy PO @

Form 211-BIT

Revision 4
10/2005
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Form 222-BI

1M Sodium Acetate, pH5.2

CH3;COONa~ 3Hz0 13.6g

%)
Dissolve the CH3COONa'3Hp;O in 80m{ nanopure dHy0. C)%just to pH5.2 by
adding glacial acetic acid {(approximately 2 meko\ 0.8. to 100m¢ with
nanopure dH,O, autoclave and store at RT. @Q
\ Q*

«° (,Oé&

o ’® X o 2
CHBCOONa-:mzoO\'A Eic d Lab Lot#
Date Initials | Source/Lot<# x t # Reagent Name

2N oY s

N\ N \\)
O(O \0\\@, < 28
| &5(\ 0\ . \i(, SA

N\

S \\)‘o 2 >
(’\S OQ) SA

Q SA

A sa

SA

SA

SA

SA

SA
1M Sodium Acetate 229 -RT
Page 1 of 1 Form fon
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Dithiothreitol (DTT)

Dissolve the DTT in 5m!¢ nanopure dH,0.

DTT SOLUTION

0.77g

Add 50n¢

)

-

Q

Form 223-BI

9
%)
O

1M Sodium Acetate,

pHS5.2. Dispense ~500p¢ each into sterile mlcr@gﬁtrifuge tubes and
store at =20°C. (\
\Q Q*
Note: Do not autoclave. Q C) é&
§ @8
Q& \
DTT, @ \Qb'd Acetate Lab Lot#
Date Initials Sourca(@t # Source/Lot # Reagent Name
\» V
r\% r\\\QALQ/ DTT
N \v -
A A\' \<(/ DTT
NN N \4
NS
A v -
FOM ) 1
N
(\Q DTT
<A
DTT
DTT
DTT
DTT
PbTT
DTT
DT
;ngT’i of 1 Form 223-BI

ISR

Revision 4
10/2005



Form 225-BI

9
<
O

CHELEX REAGENT 5%

N\

Chelex 0.5g/10m¢ %Q
0\0

Dissolve the Chelex in 10m¢{ sterile nanopure 20.. This solution

should be freshly prepared prior to use and{] e@paining solution
discarded after <3 days in refrigeator. {< C)O

Chelex < O.) Lab Lot#
Date Initials ﬁtg’rc@ ot#i™ Reagent Name

(0\“0\\60 /, QO |cus
XN ,’\\,\O‘Q',&v CHE
CHE
.<Q\C)‘ D <2;:) CHE
Qd‘ CHE

CHE

CHE

CHE

CHE

CHE

CHE

CHE

5% Chelex

Page 1 of 1
ST NSOV NG e M DT I e B
R 10/2005

Form 225-BI
Revision 4




Form 22%~BI

PCR-TE (TE™*) BUFFER @6
(10mM Tris-HCl, O.lmM EDTA) .
~S\
A\
&°
1M Tris-HCl, pHS 10m¢ S
0.5M EDTA, pHS8 0.2mé @\
ef\ K\
Mix Tris-HCl and EDTA with 990m¢ nanopur Ogm({clave and store at

RT. Q \\0 @{(/é

1M Tris-HGI \\‘0 EDTA Lab Lot#

Date Initials Source, t#,,é> Source/Lot# Reagent Name
‘QQ J \('\O\\Yf/Q/ TE
\\6(0 ,.O(\ O\ic' TE
OB 5 TR
Q}\?\ o) TE
JESS e
\< TE
THE
TE
TE
TE
TE
TE

PCR-TE
Page 1 of 1 Form 229-BI
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NaCH

50g

NaOH 5N

Form 231-BI

Slowly dissolve the Sodium Hydroxide in 250m{ é§%&lle nanopure dH,0.
Allow to cool and store at RT.

%

Caution: NaOH is highly caustic. This Q@ c ;§f§9rates heat.

,,é\ \@Q/

5N NaOH
Page 1 of 1
Pl NSO N Oy

Date

Reagent Name

Initials | ¥
[

NaOH

9 c}\?’ 2
NN

NaOH

d

N O

NaOH

PN

O
o ij

NaOH

NaCH

NaOH

NaOH

NaOH

NaOH

NaOH

NaOH

NaCH

\,/1,:‘;“.;:\‘:‘ FETRTR S EERE TR R AR

e Rl Tl
IR TR I EE I L

Form 231-BI
Revision 4
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SODIUM CHLORIDE (NaCéf) 5M

NaC? 146.1g/500m¢

Dissolve the NaC{ in 500 m{ nanopure water. Stgsgiize by autoclaving.

\QQ Q*

May also be purchased as 5M solution.

@\@Q/

Form 233-B1

)
RS

Date

Initials

O.) Lab Lot#

Reagent Name

NaC¢

NacC¢

NaC{

NaCt

NaC!{

NaCt

Nall¢

NaC¢

NaCt

NacCt

NaC!

NaCt

5M NaCt
Page 1 of 1

Pro NSO Nt M B

(ST E N LUETE DT LIRS P

Form 235-BI
Revision 4
10/2005




Form 240-BT

QUANTIBLOT PRE-WETTING SOLUTION (QPW)

5N NaOH
0.5M EDTA, pH=8.0

(0.4N NaOH,

40m¢é
25m¢

25mM EDTA)

Combine NaOQOH, EDTA and 435m{ of nanopure dH:0. 4&ix thoroughly and

store at RT. {}
\Q Q*
A
NaOH nq\!sp!'r Lab Lot#
Date Initials Source/Lot# \4z80 Reagent Name
\Y N\
QP “ \5“ ori
%) (\"
S o& < .
r‘\\ \\)(\0 S QPW
& Q QPW
.C§Q QPW
QN
QPW
QPW
QPW
QPW
QPW
Quantiblot Pre-Wetting Solution
Form 240-B1
F:a\g‘?)!l\??;l A W DRI FEEPR I R R WOP R ORI A Revision 4
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Form 241-BL

QUANTIBLOT SPOTTING SOLUTION (QSS)
(0.4N NaOH, 25mM EDTA, 0,00008% Bromothymol %Cne)

O
5N NaOH 20me A\
0.5M EDTA, pHS.0 12, 5m¢ %6
0.04% Bromothymol Blue 0.5m¢ e
N
Combine NaOH, EDTA, Bromothymol Blue and 217 6of nanopure dH;O. Mix
thoroughly and store at RT. *
OQ
Note: The solution is stable at RT for @t 1 a@@cnths
)
\~ ;63
NaOH O.W ED@I -‘«iomo. Blue Lab Lot#
Date | Initials | Source/Lot# rqeﬁ&t Source/Lot# Reagent Name
(0 G
S 22O oss
@) O AV
O 1 oss
N
s e 0SS
O XX 4D
QO O % 058
Sl U
v 0SS
()‘
QS 0ss
QS5
QS5
QSS
0SS
0SS
QSSs

Quantiblot Spotting Solution
Page 1 of 1

IV
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Form 243-BI

HYBRIDIZATION SOLUTION
(5X SSPE; 0.5% SDS)

10% SDs 50m¢
20X SSPE 250m¢
&

Mix the SDS and SSPE with 700m{ nanopure d @ar@tore at RT.

O
Note: Hybridization Solution solids must be\' &tion prior to use.
Warming may be reguired. §§b %)
P>
> N C)
10% spx@ [\ SSPE Lab Lot#
Date Initials Sourc # o.é> @rce/Lot# Reagent Name
7 N\l '% v
(g\\o O \,(j\ QHB
RSOV =
KON oHp
\'24
& O OHB
QQOQ QHB
QOHB
QHB
QHB
QHB
QHB
QHB
GHB

Hybridization Buffer
Page 1 of 1
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Form 245-BI

QUANTIBLOT WASH SOLUTION (QWS)
(1.5XSSPE, 0.5% SDS)

20X SSPE 150m¢ %Q
10% SDS 100m¢
0\0

Mix the SSPE and SDS with 1750m¢ of nanopuék @nd store at RT.

Note: It may be necessary to warm bef@e Génsure solids remain
in solution. @

QO
) \(\ C)
20X S Qoi SDS Lab Lot#
Date Initials Source%ot&@ /8 rce/Lot# Reagent Name
&V
) ows
% \ ¥ N
SIS
V'L QO Qs
\ \J
o C OWS
Qs Qus

QWS

QWS

QWS

QWS

QWS

QWS

QWS

nantiblot Wash Solution
gage 1 of 1 Form 245-BI

e N e . e e Revision 4
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Form 247-BI1

CITRATE BUFFER pH5, 0.1M (QCB)
200mf¢ of 10X Citrate Buffer (commercial purchase)

Mix 200m¢ of 10X Citrate Buffer (pH5) with 1800m{ of na re dH;O.
Mix thoroughly. Check, and if necessary adjust, pH.~S§bore at RT.

N\

o &
Trisodium Citrate Dihydrate (NazCgHs0762H0) (2 36.8g
Citric Acid Monohydrate (CgeHgOqeHz0) @Q K\ (~129)

Dissolve 36.8g Trisodium Citrate Dihydra<§

'Q;éb ﬂﬁy nanopure dH,O.
Adjust to pH5.0 (+0.2) by addition of Qzﬁrl

nohydrate (~12g).

Adjust the final volume to 2{ with ng\ fé& d mix thoroughly.
Store at room temperature. <2
10X Buffer Mbnohydrate Lab Lot#
Date Initials | Source/lLo Source/Lot# Reagent Name
O QCB
\6(0\ ,.OQ QCB
N Y
O XX ocB
G$SS C) QCB
A<9Q QCB
X QCB
QCB
QCB
QCB
QCB
QCB
QCB

0.1M Citrate Buffer F 547-BI
Page 1 of 1 oL
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Form 249-BI

BOVINE SERUM ALBUMIN (BSA) 4%

BSA 0.4 g %Q
O

PCR-TE 10 me .
\

Dissolve the BSA in PCR-TE. Filter-steri & and%dlspense ~500u¢ each

into 1.5m¢ microfuge tubes. Store at
g %2 <:§><§§f\

\\0 o \(</
BSA Q‘ QPCR Lab Lot#
Date Initials Source/I@@# \(‘}'Ou,( Lot# Reagent Name

CﬁS?’\ ?F ‘<() BSA
RN
IRSGROIAN
K q \)QVQ%V BSA
fééSS:\ O BSA
<2<55\3 BSA
BSA
BSA
BSA
BSA
BSA
BSA

4% BSA
Page 1 of 1 Form 249-BI

e e . A . . Revision 4
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Form 200-BI

DNA EXTRACTION WORKSHEET

Scientist Casef#
Blood/Saliva Extraction Date Qg@gmg
Lot # <<D
la. 500p¢ SEB SEB Q
ib. 15u¢ Pro K  ProK %Q
2. 200p¢ Chelex Che &
3a. 150p¢ FTA FTA )\
3pb. 150p¢ TE TE Q(\ \\
\\
< S
Bair Extraction Date___4%,__
la. 500p¢ SEB SEB WO e &
1b. 20p¢ DT DTT A0 Q}Q\>®
le. 15u¢ Pro K ProkK A O
N e
P& O
N 4&
Fresh Bone Extraction \(\ x&
1a. 500p¢ SEB 5
1b. 15p¢ Pro K R{ C)
O \)QQ;%

=
%
Q

Qld Bone Eqﬁggction
Ta.  3mlSEB SEB

Date

1b. 100p¢ Pro K ProK

Centricon Concentration
la. 500ut¢ PCIAA PCIAA
ib. TE TE

DNA Extraction Worksheet
Page 1 of 1
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Form 202-BI

DIFFERENTIAL DNA EXTRACTION WORKSHEET

Scientist ' Casef
Differential Extraction (EC) Date &
Lot # - OItems
&
la. 150u¢ PBS PBS %Q)‘
1b. 500pt SEB SEB -
lc. 15p¢ Pro K ProK (0\)
Q
R
@Q C’Oé\

Differential Extraction (SP) [@:‘e ™ Q/

Q& \)g
1a.1000u¢ PBS PBS XY ~
1b.1000p¢ dH0 O O O\-)
lc. 500p¢ SEB SEB_%@_ﬂb__Q_
1d. 20p¢ DTT DTT N &
le. 15pt¢ Pro K Prfb.u x\('U A\Y

X/

- O XX %
Centricon Concenja%tion @ Date
S @)

la. 500u¢ P PCIAA
1b. TE Q& TR

i erenti DNA E ti W heet
pDifferential xtraction Workshee Form 202-BI

Page 1 of 1 .
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Form 204-BI

QUANTIBLOT WORKSHEET

Scientist Case#
Date: ImageID (;,6
Quantiblot Kit Lot# Spotting Soluti%@Lot# QSs
Membrane Source Lot# I‘%
Hybridization Solution Lot# QHB QQO &202 Lot#
Wash Buffer Lot# QWS c:u;::(@o é&{ot# QcB
Chemiluminescence Reagents LOt#W
Record sample ID in table below QIn ge Station data and DNA
. Concentration Worksheet. Plaq& @ndards may be varied by
/ sclentist. %
Note: Image station defln ho @} n as 'standard' so no samples
J:ds

may be placed in a columw,xti\\'

a1 5\\' Uv A4 A5 a6
STD NG \5\ %

Bl @ @v B4 BH B&
STD ng~

c1 KO €2 c3 c4 1] (o]
STD Q NG

Dl nz D3 D4 D& D6
STD NG

El E2 E3 E4 £S5 6
STD NG

Fi F2 F3 F4 911 Fé
sTD NG

[e3 1 G2 G3 G4 (e} Gé
STD NG

H1 H2 H3 H4 H5 H6
STD NG

Quantiblot Worksheet
Page 1 of 1
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Form 208-BI

DNA CONCENTRATION WORKSHEET

Scientist Case#t -
"]
0
Date: ImagelD (\\
'S
Quantification of sample DNA generated by imaginéf a slot-blot
should be used to bring samples to a uniform o entration where
possible (0.1-0.4ng/ut). The following tabl 45 to be used to
record: 1) the initial sample concentratlo ‘r%jmlned by dividing
the ng detected on slot-blot by the vol ;&%ﬂ 2) the volume of
sample to be diluted, 3) the amount of R~ o »,0) to be added to
the sample and 4) the final sample qv:f)@lant ti@/éfter dilution and

5} the amount to be ampliified. N Q @
20 f
k¢ amgple | pl TE H
ng né Q \Qk {02 to be ng/u! to be

SampleID {volume) | Detected Slot,t?,hn)& 1 |(DETution added Final | Amplified

&

Pads
U\Q O \g/\
“\\ (\C’ (;O
T 1O

DNA Concentration Worksheet
Page 1 of 1
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DNA Quantitation

Form 209-Bl
7000 Results Sheet
Case Number: Analyst:
Plate Name: Date:
Quantity | ul Sample { ul TE to be ul to be
Well Sample Name {PC C; | nglul [for Dilution| added ngful Final | Amplified
A3 0 0 0 5 0.0 0.104 10.0
B3 0 0 0 5 0.0 @' 10.0
c3 0 0 [ 5 0.0 01 10.0
D3 0 0 0 5 0.0 O 0.1 10.0
E3 0 0 0 5 0.0k O 0.1 10.0
F3 0 0 0 5 001/ 0.1 10.0
G3 i 0 0 5 *0.0 0.1 10.0
H3 0 0 0 5 ~A0.0 0.1 10.0
Ad 0 0 ] 5] ~\° 0.0 0.1 10.0
B4 0 0 0 AR ; 0.1 10.0
C4 0 0 0 AP -~ (ol 0.1 10.0
D4 0 0 0 5 V) ogN N 04 10.0
E4 0 0 ol . A BN, A0} 0.1 10.0
F4 0 Q o NN 51Y N 0.1 10,0
G4 0 0 | PR NS 0.1 10.0
H4 0 0 - XD 5l~-\J 00 0.1 10.0
AB 0 ol %O o] N\ 5 0.0 0.1 10.0
B5 0 ol ) ol T _~\5 0.0 0.1 10.0
C5 0 by @ . \/5 0.0 0.1 10.0
D5 o] ~ 0] ~\0l,<, 5 0.0 0.1 10.0
E5 o[~ 0w o\ 5 0.0 0.1 10.0
F5 Q) W 5 0.0 0.1 10.0
G5 NOf 0] N\ 5 0.0 0.1 10.0
H5 X0, AV ol~NS 0o 3 0.0 0.1 10.0
AB A N 5 0.0 0.1 10.0
B6 N 0|~ i 0 5 0.0 0.1 10.0
C6 o\ 0 N\ 0 5 0.0 0.1 10.0
D6 o 0 0 fi 5 0.0 0.1 10.0
E6 | QO 0 0 0 5 0.0 0.1 10.0
F6 N 0 0 0 5 0.0 0.1 10.0
G6 0 0 0 5 0.0 0.1 10.0
H6 0 0 0 5 0,0 0.1 10.0
A7 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 G 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 Q 5 0.0 0.1 10.0
H7 0 0 0 5 0.0 0.1 10.0
AB 0 i 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 0 5 0.0 0.1 10.0
E8 0 0 0 5 0.0 0.1 10.0
F8 0 0 ) 5 0.0 0.1 10.0
GB 0 0 0 5 0.0 0.1 10.0
7000 Resulis Sheet

Page 1 of 2
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Guantity | ul Sample |ul TE to be ul to be
Well Sample Name IPCCy | nglul [for Dilution added ngful Final | Amplified
H8 0 0 0 5 0.0 0.1 10.0
A9 0 0 1 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
EQ 0 0 0 5 0.0 0.1 10.0
F9 0 0 0 5 0.0 0.1 10.0
G9 0 1 0 5 0.0 0.1 10.0
HY 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 0 5 0.0 0.1 10.0
D10 0 0 0 5 0.0 oép 10.0
E10 0 0 0 5 0.0 . (0 10.0
F10 0 0 0 5 0.0 PR 10.0
G10 0 0 0 5 0.0l ~\ 0.1 10.0
H10 0 0 0 5 0. 0.1 10.0
A11 0 0 0 5 0:0 0.1 10.0
B11 ] 0 0 5 ~Q:0 0.1 10.0
C11 0 0 0 5]  O\“0.0 0.1 10.0
D11 0 0 0 5,0 0 0.1 10.0
Etd 0 0 0 L, GRS 0.1 10.0
F11 0 0 0 sl N, 0.1 10.0
G11 0 0 0 ) 5l N~ 08 0.1 10.0
H11 0 0 0] O 5@\;_\$1 0.1 10.0
A12 0 0 o~ &b \? 0 0.1 10.0
B12 0 0 , g}é N 0.0 0.1 10.0
C12 0 0 . ~~_ 5[ s~ 00 0.1 10.0
D12 0 ol N7 ol N\~ (5yT 0.0 0.9 10.0
E12 0 P N < \'5] 0.0 0.1 0.0
F12 0 \4g| /. V5 0.0 0.1 10.0
G12 ol O O/ 5 0.0 0.1 10.0
H12 0 0\ 0 ’\Q {,/\ 5 0.0 0.1 10.0
\b O O\/
LN (\0
SN
S 7O

7000 Resulis Shest
Page 2 of 2
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Date:

STR Kit Lot:

Reagent

STR AMPLIFICATION SET-UP

Scientist:

Rxn Buffer

Primers

H»0

Tag Gold

Master Mix/Sample _-"___—QQQCD

STR Kit Type:

Taqg Lot:
Master Mix
_pb/sample X _diSamples
11
i Q:SD
e <é>
ut &

Form 210-BI

o

)
{#l_in_masxer

DNA Template
Total Rxn Volume

PCR TE Lot#

\ -
® AQ
~ T
a1 A2 A3 Ad S\\ Ab() Al a7 a8 A9 AL0 Al AL2
\() ‘:) ()5:
X M
Bl B2 B3 \ o BS B6 BT B8 BY B1Q Bll B12
O
cl oz Q .@‘ cd c5 c6 c? c8 ¢ c10 o1t c12
35 D2 D3 D4 315 D6 D7 08 D9 D10 Dil D12
El E2 E3 E4d EB E6 7 ES ES E10 Ell El2
Fl F2 F3 4 ¥5 Fé6 7 F8 F9 Fi0 F11 Fi2
61 62 63 G4 G5 G6 a7 a8 69 610 611 612
B1 H2 H3 14 5 H6 H1 HB HO H10 H11 H12
Front
STR Amplification Worksheet
P AN VN B i e N A i Revision 4

10/2005




Form 212-BI

STR BLIND CONTROL GENOTYPE CHECK

Blind Control Number:

Date: . ng
'\
@\A
(o)

LOCUS ALLELES Locg‘gg ALLELES
D381358 J THO1 U{@Q f& J
D21511 J D18§€ J
Penta E J np@%’ss@ @‘0 J

X
D135317 V@ \@a?@ J
| &Y @7 ostebo J
v165539 \/O O\\ %'
Penta D ‘AKZ)Q n(’\\gA\g,Amelogenin V
A\t Qg,v O
VWA O (N A\@ D8S1179 J
TPOX Qi\’\\ )Y FGA J

o\
ox
Correct Gen $e X

Reviewer's Initials

Comments:

STR PP16 Blind Control Genotype Check

Page 1 of 1
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Form 214-BI

STR Technical Review Checklist

Case Number: Reviewer's Initials: Date:

Is the following paperwork included in the case file? ng

R\

[] case Notes Q
[[] Extraction Worksheet %Q
[[] slot Blot Worksheet and Kodak Image Data . ()
[] DNA Concentration Worksheet \
] Amplification Worksheet Q§> 4\
] Genotyper Electropherogram Plots K» {Q
[[] Allelic Table <( C) é&
Data Review: \\0 @Q/

Correct assignment of size s Q$§eak \;%ay be examined in Genescan

or Genotyper).
Positive Control appears(ys e€§é Ré%/ln Genescan.
No allelic peaks or\@sgbch;éESégﬁﬁnfacts found in Negative Controls.

No unacceptable:& rlx:§;oQ5 s {e.g., excessive pull-up or baseline
problens)

Correct geqég&plc assignment of ladder alleles.
Sample plots examined for proper genotype and off-ladder assignments.

Verify Genotypic result of positive control(s), negative control(s),
and sample(s).

Genotyper plot results and table results are in agreement.

OO0 gooo0 oo0 O

Conclusion(s) are supported by results.

Comments:

8TR Case Technical Review Checklist
Page 1 of 1
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¥orm 306-BI

8TR CODIS Review Checklist

CODIS Run: Reviewer's Initials: Date:

Is the following paperwork included in the CODIS Data fl&?%’

Extraction Worksheet QD
Amplification Worksheet Qb
Injection List R\
Genotyper Electrophercgram Plots

Allelic Table <g§> {\

o4

Data Review: <<

Correct assignment of size standaé§bpee§gb Q§§b%e examined in Genescan

or Genotyper).

\p S
Positive Control appears acg,g\@{ cé QQenescan

No allelic peaks or una pt \b <Zifacts found in Negative Controls.
~€\ S

L]

No unacceptable mats@} E§b €f>x , excessive pull-up or baseline
problems) .

Correct genot%§§c a531gn&i§? of ladder alleles.
Sample plo€§§%xamlned for proper genotype and off-ladder assignments.

Verify Genotypic result of positive control (s), negative control{s),
and sample({s).

Genotyper plot results and table results are in agreement.

OO0 OO0 OO0

Data certified for upload to CODIS.

Comments:

STR CODIS Tech Review Checklist

Page 1 of 1
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Form 310-BI

CODIS SAMPLE EXPUNGEMENT CHECKLIST

Date! e Initials e — Date Completed:
Requesting Party: S
. @
Offender Number: \A\
%)
1. Make copy of Expungement Request/Order. Qb
. -\

2. Offender Name found in DNA STiMAS s No [

If no, contact requesting party both by phone in~3fiting. Document the

contact and any resulting action(s).

4. Criminal History Check

Additional Qualifying Of}z?gg No Yes []
If yes, contact requesting ,y{g)me and in writing. Document the

contact and any resulting a

5. DNA re-testing of é§§1nq§“saﬁéi ves [] No []

6. New DNA Sample ébm t@se’ Qtested'? Yes [] No [J]
If no, expungem% will\NOT t%verformed

«° QOQ&
3. Request Verified/Authenticated @ X No []
If no, document the contact and any ré%§?tiqsgﬁcti IR
@ \)
[

7. DNA Colleqﬁ%bn Report removed and marked "EXPUNGED". []
)
8. Remon&ror& DNA STiMAS. ]

9. Removal from CODIS.

10. Upload to NDIS.

O O O

11. Sample destroyed.

Secientist's Name (please print): Initials
Witness's Name (please print}: Initials
12. All necessary documentation generated, ]

sealed and distributed appropriately?

COD18 Expungement Checklist
Page 1 of 1
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Form 402-QC

FORENSIC BIOLOGY EQUIPMENT MAINTENANCE/REPAIR RECORD

FILL IN ALL AVAILABLE INFORMATION.

9
Equipment Name/Description: —c
R\
2
Serial Number: (if multiple, e.g., list all or refe‘%@e)
—
..&Q .r\*
O 0O~ &
Scheduled Maintenance/Repair (circle on@ C) é
N {Q
If repair, brief description of :Ld@k:.f é@ em:
Q x\Q) =\
@ O Y
! \4
¥ 0
R
XN
. > & &
Vendor/Individual P?\ A@on:
Result: Complet pta of service / sent out for
callbratlonire / othex_Jcircle one)

Comments: Q&OQ

Forensic Biology Equipment QC
page 1 of 1
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Form 408A-QC

FORENSIC BIQLOGY QUARTERLY QC

VERIFICATION TESTS FOR GENEAMP PCR SYSTEM 9700

DATE:
TESTED BY:
PROBE SERIAL # 6000029
THERMOMETER SERIAL # 00D400195 )
See User’s Manual for test procedures. A\OQ)
Temperature Non-Uniformity Calibration Jerification
SETPOINT VALUE 94 *C 37*C SETPOIﬁWALUE
. PASS
A1 )85°C | 46°C
26OV
XP X C S FAIL
A
c4 ?(( ° é\
CS F o
N Q® N
F4 QO "\ \)@
7o > & ~O
s C)\Q O
H1 4
CE) §§Q5 <2/:>
H12 )
W P A

TNU AT 94°C: @}‘QL@_@Q@;\\,\V
oS s ear
TNU AT 37°C S .
D 3%
Q@
QY

PLACE DOCUMENT IN QC BINDER

Forensic Biology Quarterly QC (A) Form 408A-QC

Page 1 of 1 .
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Form 408B-QC

FORENSIC BIOLOGY QUARTERLY QC

SCIENTIST: QC DATE:

IV. Chemical Safety Shower Check

9
0
V. Forensic Biology Reagent Balance Check é\
%
Nist-traceable 1.0g wt. Observed wt. %Pass[] Faill |

Nist-traceable 0.1lg wt. Observed wt. )Q% Passl ] Fail[]

Observed weights should fall between iOQéjc@QKweight. If the

balance fails it should be serviced.
’\QQQ}Q/%
> &
Q\Q)Q

Forensic Biology Quarterly QC ({B)
Page 1 of 1
H:\ﬂﬂh\ﬁmumﬁ‘Vmﬂw;\F%ww\QUlhhﬂ[\ﬂﬂﬁ#ﬂﬂ%ﬁh?!H%»iﬁ :

Form 408B-QC
Revision 4
10/2005




Form 410-QC

QC ABACARD® HEMATRACE® KIT

BEMATRACE® KIT LOT: DATE RECEIVED: igb
O
SCIENTIST: QC DATE: ~NAD
N\

Perform test as usual with one 2nm” cutting one 2mm thread
from known bloodstain. Record results (inqggée time it took for

positive rxn to be visible). If availabl<} attach photo
documentation and place in Forensic Bioi&gy binder.
< OtK
0‘ YC) :é
SAMPLE N O~ loT min. sec.)
2mm° cutting A0 N X
2mm thread X XY
Neg ,;\U A\ r>v
The 2mm? cutting samp ve p081t1ve reaction within 10
minutes for pa551ng Qggead should ideally be positive
within 10 minutes arily as a sensitivity
indicator of the l . The kit may still be deemed as
passing without E)poé} 1Q?§%bsult for the thread.
&
QA/QC PAS%Q vEs [] NOD
Commenégl

QC ABACard Blood

Page 1 of l
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Form 412-QC

QC OneStep ABACARD® p30 KIT

ABACARD® p30 KIT LOT: DATE RECEIVE%@

O
&\

SCIENTIST: QC DATE:

Perform test as usual with a known semen ext <g%, as well as
~10ng/m¢ (10p¢ of a 1:500 dilution) and ~5 mé (1L0u¢ of a

1:100 dilution) of Seri Semen Standard. OEQ results (include
time it took for positive rxn to be vi e) If available,
E

attach photo documentation and place %éyé\ Biology QC

binder. ()
<OS) r{é>' QSZ/
SAMPLE REND. (]  TIME (min. sec.)

Semen Extract -~ N CY

10ng/mé N A\\ )

50ng/mée CAY . Q

Neg e \\v x‘(/

*2E50ng/m¢ or 1: 1K\J A\\'V (/

CT <S\‘ \~>/'

The semen extract \ﬁst €>p051tive rxn within 10 minutes for

passing. The S de/ are used to estimate the range of
sensitivity o \gh

For the sggg% standard dilutions, if a positive rxn is not
obtailne 10 minutes, continue to monitor and record result at
the end &f 15 minutes. In addition, *run a 250ng/m¢ (50p¢ of
the 1:100 dilution to 150p¢ 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.
Tn addition to the neat semen extract, this control sample
(250ng/m¢ or 1:10 extract) must result in a positive rxn within
10 minutes.

QA/QC PASSED: YES [ ] No[ ]

Comments:

QC ABACard p30
Page 1 of 1
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Form 420-QC

QC STR KITS

STR KIT: DATE RECEIVED:
KIT MANUFACTURER: KIT LOT #: .9
). 4
LAB LOT#: SCIENTIST: QA/QC n@ﬁh:
c°
KIT COMPONENT | LOT NUMBER .43
PRIMER MIX <>
@ 3
REACTION MIX <Q
CONTROL DNA <© @) é&
L S &
TAQ GOLD N <
> &Q @
ALLELIC LADDER Q \)

Perform extraction of one Q“F&hd \n@ and amplify as usual

with reagent blank and c scan® and Genotyper® data
will be analyzed as u Q) h ality of results reflected
in the comments sec 1ate and necessary. A pass
will be achieved \&he expected results for each of
the samples run %%d ceptable quality (e.g. sufficient
RFUsg}) .

Run Date: (\ Run Foldex:

O
QA/QC P@éED: vEs [] No[]

Comments:

Attach the appropriate extraction/amplification/BC forms used
and the Genotyper Electropherograms; place in Forensic Biology
QC Binder. Note: A CODIS run may be used to validate STR kit.

QC STR Kits
Page 1 of i
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Form 426-QC

ANNUAL NIST QC RUN

SCIENTIST: QC DATE:

At a minimum of once a year, an 'in-date’, certlflggg%IST SRM
standard will be analyzed with our standard proc res. Blind
Control samples may be analyzed 51multaneously 'certify’ them
for use as NIST QC samples.

The Genescan® and Genotyper® Data w1ll be &ba zed as usual and
guality of results will be reflected égments or 'passed’

areas as appropriate and necessary. lts are obtained
by achieving the expected results f IST sample(s) .
The Genotyper® Electropherograms 2} able will be
printed [for the NIST sample(s d Q} in the Forensic

Biclogy QC binder.

Run Folder: f.Q>

QC PASSED: YES [] NoB(\O <<’/\<</

&b
Ny %
QOQ;

AO&
\

&S

Annual NIST QC Run
Page 1 of 1
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