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Forensic Biology Casework Analytical Methods Manual

REVISION RECORD

The following table must be filled out when revisions to the Biology Quality/Procedure Manual

are made.
Date: The date the revision(s) was completed/effective date.
Revision #:  The manual revision number. %)
Description: A brief description of the changes made to the manual. <
Addition: This column is checked if the revision reflects an a n (e.g. new SOP
or form) to the manual.
Deletion: This column is checked if the revision reflects@e etion (e.g. SOP or
form no longer in use) from the manual. + ()
Initials: Initials of the Technical Leader making{l\@evisions. '\(b
NN
y » r\Q 2\
Date Revision # Description O dlgpéo Deletion Initials
8/10/09 9 Separated quality/casework methods/ddtabase <a\ %\ CRH
methods into three separate manuéi&dded &
Driftcon FFC method, fixed i erro®& %
throughout__ X 4,
5/5/10 10 Updated requirements f_orﬁg'Kﬂber ofgagent W\ CRC
blanks processeddfnySample@atch
Hematrace no longer fequifed q@t‘e’d =200
flow chart), DNAretesti co ,
8/29/11 11 updated Mi efl ra anual CRC
stage, remo ntin '@r Driftcon,
\ cl é errafs,
Repléé‘%j Mide em wfith Pigital Imaging,
repl PR ith P , replaced 9947A
5/23/12 12 \ h 2800M,¥émoved Genetic Analyzer, X X CRC
L erigdl errors
Y0 Replaced Quabtfjler Human with Plexor HY,
7/3/12 13 O adjusted eets, DNA concentration and X X CRC
\ injectio , Stop analysis of low level male
Q amples based on quant.
Updated DNA packets to reflect ILIMS, removed
BI1-108, BI-124, and organic extraction methods,
10/15/13 14 changed Dispatch to bleach substitute, clarified X CRC
RFU threshold and use of below threshold alleles
to determine mixture, clerical errors.
Added QIACube procedure, updated source
7/2/15 15 attribution, changed from FBI to NIST database, X CRH
clerical errors
1/20/16 16 Separated STR Interpretation Guidelines and X DTW
Statistical Analyses from STR Typing: Capillary
Electrophoresis and Data Analysis with STRmix
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MB1-100

EXAMINATION OF BLOODSTAINED EVIDENCE

1.0 BACKGROUND:

Examination of items of evidence for the presence d
identification of human blood is routinely perf @2 in
Forensic Biology using visual examination, tive
screening and confirmatory testing for ident E%atlon of
blood and determination of the species of iné%

*

Forensic Science Handbook, Chapter 7: T tlflcahssp and

Grouping of Bloodstains, pp.267-337, Qg%e ce-Ha 1982.
Sourcebook in Forensic Serology,(Z&ngo(ég Blochemistry
U.S. Department of Justice, NIJ 983 7 5@23.

Cox, M. A Study of the Sens &\gﬁ Oe}cn‘lcuty of Four
a

Presumptive Tests for BIO l‘%i Forensic Sciences,
September 1991; 36(5):

To provide un k§s§b g of evidentiary material for

the presen%\\

3.0 EQUlPME\L\g EAM

Vartgab lighti ondltlons, including IR, and
f

2.0 SCOPE:

ma, icatio y be used in general evidence examination
<g enhance observation of blood. Reagents for blood
etection and identification are listed in the appropriate

processing protocols.
4.0 PROCEDURE:

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

l

VISUAL EXAMINATION
(USE OF LIGHTING, IR, AND
MAGNIFICATION AS
WARRANTED) BI-111

/ .

NO BLOOD DETECTED

P

ECTED

BLC}C&%ENS LOCATED
@\
o |

" \\JPRESUMPTLVE SCREENING
D (PHENOLPH JEDEIN or O-TOL)
BKJ ™, BI-105
O'&@ QAJ (‘l/v
{I AO %\ ¢
IS NON-HUMAY 100D
NO | <« SUSP D7 X c?)é— POSITIVE

NEGATIVE

4

SPECIES DETERMINATION

(&Q &ES\ %} (ABAcard HemaTrace or Real Time
i 35 eca)

% BI-106; BI-207
0 >

o 4O o :
@ U@VR <:4/— NEGATIVE POSITIVE

CONCLU;

\

REVIEW & REPORK\\'\
RESULTS OE@)

EXAMINATTONS GENCY @

9,3 HUMAN BLOOD INDICATED
4

TO DNA ANALYSIS AS APPROPRIATE

<
5.0 COMMENTS:

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

5.2 Discretion should be used in testing small and or poor
condition samples for species determination if DNA
testing is necessary.
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MB1-102

EXAMINATION OF EVIDENCE FOR SEMEN

9

1.0 BACKGROUND: QD
WO
Examination of items of evidence for the pre e and
identification of human semen is routinely formed in

Forensic Biology using visual examinatiQ resumptive
screening and confirmatory testing for qﬁ%&tifioa%&;n.

Q

Sourcebook in Forensic Serology, Imﬂ&@olg@ﬁ\apdt}iochemistry

U.S. Department of Justice, NIJ, Q@360Y9(g§1/
2.0 SCOPE: Q) Q)\

To provide uniform proces ﬁé} Qéé%lary material for the

presence of semen.

Normal room llg ﬁ:Bs and the use of an alternate
light source uo cence emitted from semen stains.

Reagents fo n and identification are listed in

the approp teﬁ % g protocols

4.0 PROCE

Se&ow Chaé@n following page.

3.0 EQUIPMENT/REAGENTS: %\.(b
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RECEIPT & DOCUMENTATION
OF EVIDENCE AND PACKAGING

A\ 4

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

BI-110 @O.)

/ NI

NO SEMEN DETECTED SU ED SEMEN
$FAINS LOCATED
A A * ‘)
N

@& S 2o

NEGATIVE 2 N\ REOS% Iﬁ\‘l{%IleE)ENING
X O @

Qb -—4\' \h\

O @, O

ITIVE (or swabs)
Q7@ L

A

MICROSCOPIC EXAM

o\
W\ 4 BI-116; BI-118
N QO
4

\Sbtl P > A 4
*Os\‘ \vﬁ’j@Q POSITIVE
Q§§' /~<j>/
REVI&T SREOPFORT Q?“ SEMEN

Kr TO DNA ANALYSIS AS APPROPRIATE
EXA}@A IONS TO AG

5.0 COMMENTS:

5.1 When examining pants/panties, a presumptive AP

screening will always be performed on crotches (even in
absence of visual cue).

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

Revision 16
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MB1-104

1.0

2.0

3.0

4.0

EXAMINATION OF EVIDENCE FOR BODY FLUIDS

BACKGROUND : S
<

Examination of items of evidence for the prese E&pof body
fluids and substances other than blood or Z;gﬁ@ is sometimes

requested and several methods are availabl detect the
presence of saliva, urine and feces. (b
N\

Sourcebook in Forensic Serology, Imm ogy and Béé%hemlstry
U.S. Department of Justice, NIJ, &\ P. (ﬁgy 183-189;
191-195. Q C)Q \

SCOPE:
To provide uniform proces ﬁé>v1 iary material for the
presence of saliva, urlnebor

EQUI PMENT/REAGENTS('O\(b \)®

Normal room llg{é? ngd {:)ns and the use of an alternate

light source scence and assist in the

localizati ﬁ\ body fluid stains. Reagents for
analysis substances are listed in the
s1 protocols.

approp{\g
PRO RE: %
Qée Flow Ch@@on following page.
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RECEIPT & DOCUMENTATION OF
EVIDENCE AND PACKAGING

!

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

A4
| SUSPECTED BODY FLUID STAINS LOCATED |

| 1e?

URINE R)
SALIVA l %@ FECES
v UREASE/CREATININE »\()
TEST %)
PHADEBAS TEST BI-126; BI-128 KN UROBI EN
BI-122 Q ,
30

7\ /O OQ&)\/ ~

POSITIVE NEGATIVE POSITIVE , C@SAT& &QS TIVE NEGATIVE
A

7 4
| o N
Q \® % FECES
AMYLASE DETECTED; Q Q/ INDIGATED
PERFORM DNA ANALYSIS A\
AS APPROPRIATE pRX Aé \ v
“Jurne C:)\'Kfo URINE NO FECES
Q IND{@TED ) INDICATED INDICATED

S
CAENIANY
s\B\AMY @

oepads ¢
{\% O\/
A@ ‘%) v v v
ﬁ\OY REYL@& REPORT RESULTS OF EXAMINATION TO AGENCY

N

5.0 COMMENTS:

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

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

Revision 16
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1.0

2.0

MB1-200

INDIVIDUALIZATION OF DNA SOURCES BY STR ANALYSIS

BACKGROUND:

Once a DNA source has been detected, and identifi as to
'source type' where applicable and feasible, ib often
important to attribute the DNA sample to a pa ular
individual inasmuch as possible. Current ?ggb echnology, in
the analysis of STR loci, offers individua ation potential.
However, the individualization of a partfewlar sample occurs
through a comparative process. ThisI¥§b£ss reqk§éps a DNA
profile from a ‘known’ sample to wh'@b thQinziig e sample
profile can be evaluated. DNA an iscg%F be
performed when all necessary ‘kn (;) re nce’ samples,
for the given case, have been a@?mlt*; tQC%he laboratory.

\
Although the analysis of 2?&310cr<;¥s§§§ individualization
Yy

potential, analysis may no or performed on

every case and/or samp ubmk égb’ the laboratory. DNA
analysis will only b cases and/or individual
samples, which have e for resolving a probative
and forensically 4:gn1 (9 stion/issue regarding the
given case. If f a sample resolves a given
question, ad submitted for the resolution of
the same qu stton th&%%;he case will likely not be
analyzed. (Dtem:> or ch DNA testing has already been
performeQéwlll not retested, except in the instance where
new t ology h@égsggome available and has the potential to
reso a quesza% that could not be answered with the
Additionally, DNA testing may establish

O nal tec
<2ent1ty, ut~does not establish timeframe or consent.

SCOPE:

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

3.0 EQUIPMENT/REAGENTS:
As listed in individual analytical procedures.
Revision 16
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4.0 PROCEDURE:

RECEIPT & DOCUMENTATION N
OF CASEWORK SAMPLES

CONSUMPTION
v NOTIFICATION?
EXTRACTION %

BI-200 Qb
|©

y Q’
QUANTIFICATION E>4;

_ .
BI-207 '\S)

A

v l {‘ \\ ) ()
AMPLBIIF_I2COA8TION n‘Q ) _:. ,‘DQ'\Q \:l/
[ & e
BI-21 X 4
@—\é\ﬁ@(/
v AR N 1

ACCEPTABLE _ 2 NMCE@Z)\B@

A 4

@QDMAP@ %MYSIS
A

N N <<, ‘ .

K ACCEPTA Q) NOT ACCEPTABLE >

@Q ,libJ }

REUIEW & REPORT RESULTS
OF ANALYSIS TO AGENCY

4

5.0 COMMENTS:

5.1 Careful scrutiny at each step will ensure insufficiencies
are identified, and compensated for where feasible, at the
earliest possible point (see BI-210 for specifics).

Revision 16
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-100

PROCESSING LI1QUID BLOOD

1.0 BACKGROUND: S
7]

Known reference standards in forensic casework még\ e received in
the form of liquid blood, generally in a laven%gﬁ top (EDTA)

tube. The EDTA acts as a preservative for t (even up to
several years post-collection); however, 1f ft in a liquid
state for prolonged periods of time espe ly pos?ggortem
samples), these samples are more suscep e to de ation,
potentially resulting in the loss of . €§uid samples
should be stored refrigerated to agg qiéervation until
which time a bloodstain can be pr red(iﬁﬁ_ @étalns stored in a
dry state, even at room temperat ultable for DNA
testing for many years. Bloo e prepared as soon
as feasible following sampl ally at the time of
evidence analysis). Howev déggg processing is to be
delayed beyond 2 months, blood samples associated
with the case are to Q%) d bloodstains made for
preservation.

2.0 SCOPE: Q
To provide aés &QS) creatlon of stable DNA samples from

blood.

3.0 EQUI PMEN,@&?EAGENTS

Staln Cégas (such as Whatman® non-FTA)
En lopes
Disposable Transfer pipet or 1 m{ pipet with sterile tip

4.0 PROCEDURE:

4.1 Label stain card with a minimum of case number, item number,
date and initials. Subject name may also be placed on the
card for identification purposes.

4.2 Label blood sample tube with case number, item number, date,
initials, and blood level. Mix the tube thoroughly by
inversion.

Revision 16
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4_3 Remove cap from blood tube and draw ~1lm{ of blood into
pipet. Carefully spot, at minimum, 1 drop (~50uf{) blood
onto each circle.

4.4 Allow bloodstain card to air-dry completely before

packaging.

4.5 Place the dried stain card into an envelope (~3%" x 5%").
Seal envelope with evidence tape on flap and l%SQﬂ with
initials and date across seal. The stain car ill be

barcode will be printed and placed on the velope

sampled and given a sub-item number in Ingis\ An ILIMS
containing the bloodstains.

5.0 COMMENTS: @

5.1 Exercise caution and wear appro g&e ‘QSt ve gear when

preparing bloodstains (e.g., qe§\ protective
eyewear) . 0@ \

5.2 Bloodstains are to be p e@red& in the hood with the
sash at the appropriat levngD a workbench while

wearing a dlsposable@ce \@el

5.3 Only one blood s @y ould be open at a time. When
processing mult@le @\% §)Close one tube before opening
another and {S} s are placed sufficiently far

rdds

away from ocessed to avoid cross-
contamln N

@ N o&
Q‘OQ O‘b

Revision 16
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-102

DNA PACKETS

1.0 BACKGROUND: QD
It has become increasingly important to reta1\§§ﬁdence for
possible future analyses. Therefore, a DNA et may be
created for cases submitted for analysis rensic Biology

for which portions of the ev1dence/sta1nt§ need to be
removed for future DNA testing (e.g. p ive bloébglcal

screening results). ’Q * '\
S5 \q’

To provide an optional method(é@eﬂcb ea@gequate sample
retention for sample re-ana <$>

&
3.0 EQUIPMENT/REAGENTS: Q @%

2.0 SCOPE: Q

Coin Envelopes 33,@ %b r@her sizes as needed)

DNA Packet Envel ESS %' manila envelope)

4.0 PROCEDURE: \Q

4.1 Cuttl gé:w evidence items and prepared known
refeyre ce\é) in cards, as applicable, should be
paék. ged in rate coin envelopes. Swabs packaged in

arate e : pes within an outer container (sexual
c> ssault -ﬁg-ence collection kits, for example) do not
<2<» need to(&- repackaged into a new coin envelope. Each
envelope will be labeled with case number, item number,
date and initials and sealed with evidence tape. An
ILIMS barcode will be printed for each item and placed
on the respective envelope.

4.2 All sealed envelopes will be placed inside a larger
manila envelope (DNA Packet Envelope) labeled with the
case number, contents, date and initials and sealed
with evidence tape.

Revision 16
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4.3 A DNA packet container will be created in ILIMS with each
of the individual items associated. An ILIMS container
barcode will be printed and placed on the DNA Packet.

4.4 Following DNA testing, any leftover DNA extracts will be
put into a plastic zip bag and/or coin envelope and given
a new item number in ILIMS. An ILIMS barcode will be
printed and placed on the envelope containing the
extracts. The extracts may then be placed in the DNA
Packet. Individual tubes may also be sealed h parafilm
or other sealant to prevent leakage and/or aporation if

desired. 6\

4.5 DNA Packets will be stored in the lakgégaory evidence
freezer at £ -20°C pending return Qg)the submitting
agency. Additionally, a ‘store f §b stic should be
placed on the outside of 1nd1v pac d DNA
extracts and DNA packets con

1n s prior to
returning them to the agen& C) (’O

\\OQ) &Q)\

5.0 COMMENTS:

5.1 The DNA packet is NOQZmea tain "items of evidence"
but rather biologj le '<$hat have been removed from
items of ev1den ig ev 1tem or every stain on every
item should b Q@ DNA packet and not every case
will requlre DN Qﬁ The person performing the
biologica Y@t re <:§:hld use discretion and experience
to prlor lection, contacting a DNA Analyst
or thq\ cal Lead 1f necessary.

5.2 Gl the al ample necessary for DNA testing,

etlon ld be used in determining the size of the
ain cu Rarely, if ever, should a cutting exceed
<S> he dl ons of the coin envelope.

3 On occasions when it is necessary to have more stains
collected in a given case than will fit into a single DNA
packet envelope, or when the packet is no longer available
(i.e. returned to the agency), additional

packets/containers may be made. Unique container
designators are assigned in ILIMS when creating the
container.

Revision 16
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-104

PHENOLPHTHALEIN TEST FOR BLOOD

1.0 BACKGROUND:

Most screening tests for blood depend on the ca?@ th
action of the heme group. To minimize false p lves,
test is frequently performed as a multi-step st A good
overview is found in the first reference.

Gaensslen, R. Sourcebook in Forensic Saéé?hgy mgénology,

and Biochemistry. (1983) U.S. Dept tic shington,
D.C., p. 101-105. &

Higaki, R.S. and Philp, W.M.S. <§t dglbf SenS|t|vity,
Stability and Specificity ofo ag%un as an Indicator
Test for Blood, (1976) Cana€5 k%ghxl Forensic Science,

Vol 9, No.3, p.97-102.

2.0 SCOPE: @

To provide a meth llzatlon and presumptive
identification loq\

3.0 EQUI PMENT/R@(%)O

Phenolgb halel g Solution
% en Pero
Ste<§ /Nanop HZO

n Swab?:> Filter Paper
4.0 égOCEDURE:

4.1 Positive (known bloodstain) and negative 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 H,O if necessary.

Revision 16
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5.0

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% H;0, and note appearance or absence of
bright pink color. Color reaction should occur rapidly (£ 1

minute) .

4.5 Document result in case notes. Record positive (+), as
indicated by the development of the above colo Qﬁange, or
negative (-) as indicated by the absence of t@;bcolor
change. Analyst may use other descriptive u& d(s) as well
(e.g., strong, weak, slow, etc.). ‘K

%Q
COMMENTS : \0

5.1 Direct testing of a small cuttlrég,gan@n\ lso be

performed.

generally considered in

5.2 Color changes occurring p gl toQShe Eéhltlon of 3% Hy0, are
q§§ u

T
53 cotox chrges eccurd® g** T s
NN

F &S
3% &
ot O
&
@ O\/
K &F
Q* O
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-105

O-TOLIDINE TEST FOR BLOOD

1.0 BACKGROUND:

Most screening tests for blood depend on the cata}tgbc action of
the heme group. To minimize false positives, the t is
frequently performed as a multi-step test. A gtgﬁ overview is
found in the first reference.

Gaensslen, R. Sourcebook In Forensic Sero Y, Immu ogy and
Biochemistry. (1983) U.S. Dept. ofkﬁhﬁb e, Wash on , P-
101-105. \\

Cox, M., (1991) ™“A Study of th gg nd Specificity of
Four Presumptive Tests for Bl Q%h? Forensic Sciences,

Vol. 36, No. 5, p. 1503- 1511
Culliford, BJ and Nicholl S&; <§?e Benzidine Test: A
Critical Review', Journ ~l\of @ § ciences, 9:175-191.

2.0 SCOPE:
O

identificatio

3.0 EQUlPMENT/@A@EN@ Q/
O.3° o Tolid Stock
3% en PazSé}

Sﬂéi le/Nanop H,0

ot

C on Swabs or Filter Paper

To provide a m§b§> 2§§$% g;kallzatlon and presumptive
e

4.0 PROCEDURE:

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

Revision 16
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4.2 Cotton swabs or a folded piece of filter paper are used to
collect the suspected blood onto the tip. A swab may be
moistened with sterile/nanopure H,O if necessary.

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

4.4 Add 1-2 drops of 3% H;0, and note appearance o QQbsence of
blue-green color. Color reaction should ocg& rapidly (£ 1

minute) . @K

4.5 Document result in case notes. Recon ositive (+) as
indicated by the development of the, &bhdve colo hange, or
negative (-) as indicated by the enc color
change. Analyst may use other %S crisgg s) as well
(e.g., strong, weak, slow,

@ \
0
5.1 Direct testing of a Qggllyégt g ample may also be

performed.

5.0 COMMENTS:

5.2 Color changes urr €:§:h_ to the addition of 3% H,0, are

generally co usive.

5.3 Color ch ‘hes o(é? after 1 min. are generally
con31de

5.4 0 ne is 1gnated as a potential carcinogen and

d be u éihith caution.
TR
Q\
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-106

HUMAN BLOOD IDENTIFICATION USING ABACARD® HEMATRACE® TEST

1.0 BACKGROUND:

Items of evidence with unknown sources of blood Q% often
submitted in forensic casework and it is useﬁgggz be able
to determine whether the blood is of human o The
basis of the ABACard® Hematrace® test is ﬂ@g 1mmunolog1cal
detection of human hemoglobin. .(b

2.0 SCOPE:
\\

To provide a uniform and reliabl%@t@;@go%\g nfirming the

presence of blood on evidentia

O
- \
3.0 EQUIPMENT/REAGENTS: \ &(\ &

OneStep ABACard® Hema‘g@e®\®&

4.0 PROCEDURE: %\(b O

4.1 Label an A ce® test device for each

sample, @‘ludéﬁg %%Lols
4.2 Add sgmy xpl\;fﬁﬁifg{ buffer provided (generally ~2mm x

mQ;Staln and allow them to extract at room
tzg rature (:} 5-30 minutes (longer, if necessary for

d stai

<2$§>Apply ~£Ebpf (4 drops with provided dropper) of a
sample extract to the 'S' well of its corresponding
test device and incubate at room temperature for < 10
minutes.

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

5.1

5.2

5.3

5.4

5.5

5.6

Samples must be at room temperature for the test. If
extracts have been stored in refrigerator/freezer, allow
them to reach room temperature before proceeding.

Both positive (known human bloodstain) and negative
(extraction buffer alone) controls are used.

Since the reaction time is dependent on hemo €§gin
concentration, as well as other sample—spegt%&c factors, it
is necessary to wait the full 10-minute i bation before

reporting a negative result. However, a sitive reaction
may occur in much less time. \\

As with any antigen-antibody reac n, 1se gatlves (as
the result of a "high dose hook<5 ect(%_ produced
with concentrated samples. sults are

obtained with very 'heavy' s 1ns \\ le should be
further diluted and the t§$~ r%Egg ed

Other reagents may be SQEd u$§ctlon For example, 3-
5% Ammonia Hydroxid nged<§tal 7 saline, 1XPBS or PCR-TE.

The volume used f0{§§xtré5ti0f y be reduced for sample
| O

conservation or g§g§ e.g., 150ut).

Although mos Y@bnhdﬁ?n les tested do not produce a
positive re h BACard® Hematrace® test, some
crossrea 1 1t <zﬁlreported (e.g., other primates,
weasel, @y }<£§$ Therefore, when reporting results,
the temen ated the presence of human blood’ should
be , rath an ‘detected’ or ‘identified’. 1In

nces w species crossreactivity may be plausible, a
ement cating that ‘members of the mustelidae family

<2Sﬁnnot be cluded’ may also be used in the report.
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-110

BIOLOGICAL SCREENING: USE OF ALTERNATE LIGHT SOURCE (ALS)

1.0 BACKGROUND: ng

There are numerous forensic applications for thg& e of

alternate lighting. In forensic biology, it is\generally used
to aid in the wvisualization of physiologica uids and trace
evidence such as fibers. .(b

N\

o@ QO
To provide a method for enhancing inQ ]CA ﬁ calization of
physiological fluids and trace evidencg ssary for
preservation) on evidentiary 12$~
3.0 EQUIPMENT/REAGENTS: Q & é&
| s@
Alternate Light Source Q>
Filtered Safety Gogg%\' \\ O

@)
4.0 PROCEDURE: sQ \g QO

4.1 Selectio \$> CkW§E§ngth of light for viewing will depend

source used, its available outputs,

on the g ]@
and subs Qé/ ing viewed. A broadband source covering
<53 avelen

il

2.0 SCOPE:

is sufficient for biological examination

b 1 not mlnate potential background fluorescence as
as th <23e of a discrete wavelength band. Optimum
<2 isualizat of physiological fluids and fibers is

typically achieved at ~450nm and ~485nm, respectively;
however, it is often necessary to test each of the
wavelengths (450nm - 540nm) and choose the most appropriate
based on the background fluorescence encountered with the
particular substrate. The following table illustrates the
appropriate safety goggles to be used with various source
outputs.
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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

9

4.2 Follow manufacturer's operating instructionS\S§? specific
details on equipment operation. ‘K

4.3 Examine evidence under optimum discrete velengths where

possible and under appropriate broadbagﬂ output when
discrete wavelengths are not availa . h\

4_4 Mark any fluorescent areas/pog? \§o<j§gl stains, as
eas

appropriate and necessary, d&ytion under normal
room lighting conditions.
\(’ %\

4.5 Proceed to appropriate<2§3b R p @ edure(s) for any
possible biological sta %$21€2§§§see BI-114; BI-122; BI-

126; BI-128) (8\ 6 &
5.0 COMMENTS: %) \\6 0\5

5.1 Failure to u%éafé g&es, or use of incorrect goggles
could resu{@} n Im%E; eye damage. Avoid looking into
the wand %r* shind 4({ other individuals. Read any
manufa t@fer® sat%y guidelines provided with the
equi@ﬂt. O\/

5.2 U0 av1olet<22 t may cause burns, so caution should be

ercised void direct and/or prolonged exposure to
<21Mmmotecte skin Read any manufacturer's safety guidelines
provided with the equipment.

5.3 The alternate light source wand can generate heat and
potentially cause burns to skin and other materials. Read
any manufacturer's safety guidelines provided with the
equipment.
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BI-111

BIOLOGICAL SCREENING: USE OF INFRA RED LIGHTING

1.0 BACKGROUND:

9

In forensic biology, IR lighting/photography qu’ e used to
aid in the visualization of physiological fl , typically
blood, on dark substrates that would norma make it
difficult to see the suspected stain.

xsb

2.0 SCOPE: &)

To provide a method for enhancing §§6ual{% %Sé;locallzatlon

of bloodstains on evidentiary it (:)

<
a\"\"’\

Digital Camera equipped th &r

3.0 EQUIPMENT/REAGENTS:

‘Night Shot’ wvideo ca

{
4.0 PROCEDURE: @\' 6 \)
4.1 Follow me§§§>ctuxér ratlng instructions for

specifi ipment operation.

4.2 Examlé\ \fu 1ng the ‘Night Shot’ setting on the
v1§§§ came S¥ains will appear dark against a
%g& er bacE und, under IR, when observed through the

{Q era vi nder.

<2$3 Mark ang:%otential bloodstains, as appropriate and
necessary, for ease of location under normal room
lighting conditions.

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

5.0 COMMENTS:

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

BRENTAMINE TEST FOR ACID PHOSPHATASE

1.0 BACKGROUND: S
<

Acid phosphatase is an enzyme found in elevateddmounts in
human semen, independent of the presence ofcsﬁermatozoa.
Various tests have been used for its dete n Though none
of these tests are prostate-specific, atcthe limits of their
detection, they are a good indicator oﬂSt e presq&ge of
semen.

Gaensslen, R. Sourcebook In For é}(& Immunology,
and Biochemistry. (1983) U.S.Pebt. ce, Washington,
D.C., p 155-166. \\()

Biology Methods Manual, zgjgéﬁlce Forensic Science

Laboratory, p.3-16 thrgggh

To provide a m (Qd Régg location and presumptively
identify the é men stains.

3.0 EQUIPMENT{%EAGQ{&?
Bre@@e Solut \/

Bre ine So on B
{s) le/Nan H,0

2.0 SCOPE: %\(b O

ton Swab r Filter Paper
4.0 PROCEDURE:

4.1 Prepare Brentamine Working Stock: Mix 1 part solution A
and one part solution B with 8 parts of water. This
solution should be prepared fresh each day it is used.
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5.0

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

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

4.4 Add Brentamine Working Stock to the swab or\gi ter paper and
observe for the appearance or absence of ink to purple
color change.

positive(+), as indicated by the elo the above
color change, or negative(-), a dl (§§>the absence of
the color change, within 1 ml éé} tion of the
Brentamine Reagent. Additio l c €.g., strong,
weak, slow, etc.) may alqu~ heqp record.

COMMENTS : \Q Q/%

5.1 Positive reactions 2 lly weak, may be obtained

on anal/rectal aK%) ngy swabs in absence of any
semen. {S) <:>

5.2 The test m\§> S ormed using 10-20u! of a sample
extract 1re {zb a small cutting.

4.5 To avoid false positives, the resul Q;Ehould b ecorded as
n

5.3 This Qﬁiﬁ may~al SQ%% used for mapping large, possible semen
staj ia a ened paper transfer method. A sheet(s) of
m ened £ paper is pressed against the item of
ffbi ence. 2223 are made on the paper to indicate the edges
f the evi nce for orientation of any subsequent color
reaction. The paper is sprayed with Brentamine Reagent and
analyzed as above.

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

SAMPLE EXTRACTION FOR SEMEN IDENTIFICATION

1.0 BACKGROUND:

The identification of semen is a multi-step proqsgz for
which it 1s necessary to generate extracts of;ﬁ} ative semen
stains for use in the identification tests. é

2.0 SCOPE:

evidentiary material for the perfo presumptive
(as needed) and confirmatory tes% h@) esence of
semen, as well as other forensi \\

To provide a method of generating su *%fxpéssg? from

O
3.0 EQUIPMENT/REAGENTS: \\

<>
@‘ N
Small (e.g., 12x75mm)

<2 .5m{ microfuge tubes
Pipette(s) and filt niba ﬁ§§
Sonicator (2; Ji)

Centrifuge c) c) <:>

4.0 PROCEDURE: &50 O(\
4.1 Label(%ﬁb\i> Eéfﬁentifying information.

s@a samplO\(i% 5 mm? portion of stain or ~1/8 each of
or tw tton swabs), transfer to the appropriately

<$) beled£§> and extract in a minimal volume (50uf¢ -
<2 100yu?) dH,0 at RT for 2 20 minutes.

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

4.4 Mix/resuspend the sample for use in 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.
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5.0 COMMENTS:

5.1

5.2

5.3

5.4

R

S
S X

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

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

<

While the primary use of this liquid extract&&s for semen
identification testing, these extracts ma e used for other
screening tests as well (e.g., saliva, ne, feces).

*

The sample may optionally be extraq&éé‘in ng)QSrectly on
the microscope slide at the analy S qagcr . However,
the quantity of sperm observed e dymi

ed and no
iirf]gsjl:lexgkil(l)é.remain for furthe@&t i‘t’)@?@}ﬁm when using
NP
o O K
RTG
x@ O @Q/
ARSI
SNIe
O O
& O
8o O Q
P P&
o\ &

SR
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-118

SEMEN IDENTIFICATION: MICROSCOPIC EXAMINATION

1.0 BACKGROUND:

The visual identification of spermatozoa is a m@sggbof

positively identifying human semen. Human spe ave a
distinctive size and morphology and, with di ential
staining, such as the "Xmas Tree" method, d%g e readily
identified.

Gaensslen, R. Sourcebook in Forensmfr gy,é\7 nology,
and Biochemistry. (1983) U.S. Dept J ashington,

.C., . 150-152.
D pp (:) QD

i @
2.0 SCOPE: \\(, Q>\

To provide a confirmator 1dent1flcatlon of
semen in cases where sgsgmatQK resent.

3.0 EQUIPMENT/REAGENTS: %\(b \)

XMas Tree Staiﬁ(églu £§%<2§:>

XMas Tree St Q}So

>95% EthangI\
TR

Glass Mic co
Cover L%M
Mounti §§ edium
Heazg urce (E)

scope {f%@hlflcation ~200X-400X)
4.0 P OCEDURE:

4.1 The sample extract is mixed well and ~5-10uf¢, or ~10%
deposited on a microscope slide and allowed to dry
(this process may be expedited by use of a slide warmer
or oven at ~37°C).

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

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

4.5 Allow the slide to dry and apply mounting medium or dH,O and
a cover-slip prior to microscopic examination. QQ

<

4.6 Scan the slide on 2200X magnification. Spex&} eads will
retain the red stain, while the tails, ifQB esent, will
appear green. Use 400X magnification i ecessary to verify

sperm morphology. .\0

©

4.7 Documentation in notes should 1nck2$é the f%t§&wlng

4.7.1 A description of the co Kgé sperm seen (e.g.
heads only, mostly heaq§ SQ\ r‘?\ , etc.

4.7.2 An estimate of th mb f é&grm seen per field
(e.g., 12/slide; /200X; 5-10/200X;
>10/200X; or l,Ké \ C. A representative

photograph d§§>

shall be t

@1
RI-119) Q O
® & O
4.7.3 Th $;>epithelial cells (e-cell) and
t

e éég
S& num ﬁ%’ rare, occasional, few, moderate,

erall rating of the slide
)Eﬁed in the note packet (see

Q{ The scientist may also note e-cell
~d§scr£S§ e.g. nucleated (NEC or nuc.) or

isé uclea ANEC or Anuc.)] and whether or not there
C§Q are 1 squamous epithelial cells present.

<2S5 7.4 1f AED situation arises in which there are only one to
three sperm heads, a single intact sperm, or a few
sperm heads of questionable morphology, a second
qualified scientist must verify the identification in
ILIMS. A photograph of the single sperm shall be
taken and included in the note packet (see BI-119).

4.7.5 For ease of re-location, the position of sperm in
cases where 3 or less have been identified should be
documented in the case notes.
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4.7.6 It is also good, if possible, to note the presence of
significant amounts of bacteria, yeast or white blood
cells.

5.0 COMMENTS:

5.1 Stains purchased commercially have expiration dates,
while those prepared '

~

are generally stable for
~ 6 months at RT. After this period, stai hould be
discarded or checked with a positive

in-house'

(kno sperm) slide
before use.
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BI-119

1.0

2.0

DIGITAL IMAGING

BACKGROUND:

Digital photography is frequently used to docu T the
presence of spermatozoa identified through mi¢xOscopy,
the general appearance of evidence items orNndividual
stains, and/or to aid in the documentatié%) f tests
performed during analysis. Foray Techn gles’
Authenticated Digital Asset ManagemenQD ystem @ggMS -
Digital Workplace allows for 1mage imp f§
stored, and printed for inclu51o Q§§§ ile.
Digital Workplace, in combinat(% hotoshop,
tracks the image history, in flcatlons
(e.qg. brlghtness/contrast/mﬂcg nc deustments,
annotations) made. A varl (?Ep ts"may be printed to
include the selected 1m Q§E ociated case/history

information as approg&?@te g
ADAMS User Manua%\' C)

Adobe Photosm@q eé@uég

SCOPE:
score: O 5
To pggfggé é\;ka. f printing digital images for the

casaD e and ng the associated image files.

3.0 R@PMENT/B@?NTS

<2\.

Imaging Computer with Monitor
ADAMS and Photoshop Software
Microscope

Digital Microscope Camera
Digital Hand Held Camera
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4_0 PROCEDURE:
4.1 IMAGE ACQUISITION

4.1.1 Login to the imaging computer and double click
the Digital Workplace icon on the desktop.

4.1.2 click File>Acquire>From Folder. Browse to the
location of the image(s) and select those to be
imported (note: images should be trafrsferred from

the camera to the computer and re d with a
descriptor such as item number,q&fior to
importing) . Select ‘Open’. é

4.1.3 Enter case information in{g)the “Acquisition
Info” dialogue box. Ca umbers to be

entered as ‘Case # - a ni . Select
‘OK’ . The software nique
identification nu t ge, in addition

to the imported nge Q&

<>
\o@ @/\

4.2.1 Images n various formats using the

‘Vie e toolbar If applicable,
ima des ip /notes may be added under the
(§§et view.

, images may be processed using
l(%? Processing may include adjustment of
s, contrast, and/or color balance as
weéggas cropping or adding annotations. Select

(Q mage (s) to be processed and click the
KO &toshop (Ps) icon on the toolbar.

4.2.3 Make the necessary adjustments in the Photoshop
window and close when complete. Choose 'Ok’ in
the dialogue boxes that appear. The ‘processed’
image(s) will appear in the Digital Workplace
view, in addition to the original image. The

processing history may be viewed in the ‘asset
details report’ or the ‘asset information’ view.

4.2 IMAGE PROCESSING Q

4
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4_3 REPORT

4.3.1 Highlight image(s) to be printed, click
File>Reports, select report type and click “0k”
in the printer dialogue box.

4.3.1.1

4.3.1.2

4.3.1.3

4.3.1.4

Select “Asset Detail Report” for an image
with descriptions and notes. Choose the
desired information to display in the
“Asset Details Report Optionfey dialogue

box. \Ssb

Select “Contact Sh@adcéb display
multiple images per ge.

*

A single large i e may a be printed
directly by c QxFll
Images/re Qagr be printed to

file or ved a and attached to
Iﬁ}MS

the cx\ 11

4.3.2 Exit Digita Wor <‘ d log off of the imaging
computer ﬁben §

5.0 COMMENTS:

\\Q)
O

5.1 Weekl@teb%é/ will be conducted by CJIS

pers

@ o
Q‘OQ OQ)

0°‘</
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-120

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

1.0 BACKGROUND:

P-30 is a seminal-fluid-specific protein. I <%Eesence in
semen is independent of the presence of qué%atozoa.
Immunological detection of p30 is commonl sed as a

confirmatory test for the presence of gsge
Sensabaugh, G. F. “Isolation and Ch za of a
Semen-Specific Protein from Human

Potential New Marker for Semen

Journal of Forensic Sciences, @3 1

1978

Spear, T. F. and Khoskeb Q\ § e/&%uatlon of the

ABAcard® p30 Test for th Ide <2/ on of Semen. (2000)

Crime Scene, 26(1): 93@ s
2.0 SCOPE: @\'

This procedure AS ‘to ugs§:;s a confirmatory test for the
n

presence of Q§ stances where a positive AP
result was @b alzéb spermatozoa were seen upon
mlcroscoplﬁ)ex of the sample extract.

3.0 EQUlFM; /REAGEN@
e,
ep ABA(§§sb p30 Test Kit
ipette(s) amd filter barrier tips

4.0 PROCEDURE:

4.1 Label an ABAcard® P30 test device for each sample,
including controls.

4.2 Add 10uf! of each sample (see BI-116), and positive
(known semen stain extract or Seri™ semen standard
[10ng; 10u¢ of a 1:100 dilution]) controls, to ~190ut
(4 drops) of the extraction buffer provided. Mix
thoroughly.
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4.3 Transfer each extract (~200u¢) to the 'S' well of the
appropriately labeled test device and incubate at RT for

10 minutes.

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

line fails to develop in the 'C' area. ng
~
N

5.0 COMMENTS: %Q

10 minutes)

5.1 Samples must be at room temperat%g?>for the qut.

5.2 Other reagents may be substit§§e ~;t tractlon
buffer (e.g., saline, 1xsz<< p() c% in 4.2 if

O \

5.3 Since the reaction ti é;is dﬁ@t on p30 concentration,
as well as other sampde- spé;&f'QESactors, it is necessary
to wait the full LQ?@inué%‘i tion before reporting a
negative resulth@@wevég, ft) itive reaction may occur in

much less time %)
O

5.4 As with an tl /%§§:Zody interaction, excess antigen
may lea ddge hook effect’ resulting in false
@) h

necessary.

concentration is very high. This

negatl whe
effec 51dered when examination and
pr mptlv have indicated the likelihood of the

j®) ence of en. In those instances, the sample should

dllute%%d the test repeated.
Q¥
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BI1-122

AMYLASE TEST (PHADEBAS)

1.0 BACKGROUND:

2.0

3.0

saliva relative to other body fluids and its detegtdon is
indicative of the presence of this body fluid. ‘Q is method for
the detection of amylase consists of a tablet ater-insoluble
starch, cross-linked to Cibacron Blue dye,th 1s hydrolyzed to
water-soluble blue fragments in the presenggsof alphqibmylase and

Amylase is an enzyme that is present in high coniggggg%ions in

detected by blue color development of th E\lon
Gaensslen, R. Sourcebook iIn Forens I\F(rlaﬂunology, and
Biochemistry. (1983) U.S. Dept. A&Q ington, D.C.,

p 184-187. \\0 @ Q)

Auvdel, Michael J. “Amylase% ,&1 and Saliva Stalns”
(1986) Journal of Forensic 426-431.

Keating, S.M. and Hig x&g.{s? g tection of amylase on swabs
from sexual assault \\ 9 Journal of the Forensic Science
Society, 34 : 89- 9 ,6

G.M. Willott, "R@[ Xl@st for the Detection of Salivary
Amylase in St;; of the Forensic Science Society, 14,
74?0 Q/

pp. 341- 344\\

O

Phadeba c&mylase T dlrectlons for use, Pharmacia AB, Uppsala,
Sweden() 994 and e AB, Lund, Sweden, 2007.

SCSgL

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

EQUIPMENT/REAGENTS:

Phadebas Tablets
0.5N NaOH
Sterile/Nanopure Hy0
12x75mm tubes
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Corks for tubes or parafilm™ or equivalent
Pipette(s) and filter barrier tips

4.0 PROCEDURE:

4.1 Stain samples (~2-5mm?; *-* swab; 20u{ extract) and controls
[20nf dH,0 is used for negative control; 20uf{ of 1:100 and
1:500 dilutions of fresh saliva and either neat saliva, or a
saliva stain (£2mm? cutting) as positive contr%é%j are placed
into appropriately labeled tubes. ‘{b

~\

4.2 Add 1m{ dH,O0 and 1/4 Phadebas tablet to eqé& tube, cover
tube, mix well (e.g. vortex) and incuba at 37°C for 30

minutes. .
&
4.3 At RT, remove cork, add 250u¢ O.SQZﬁgOH ggh,tube, cover
utes at low

tube, mix well by inversion and In EQ?
speed (<5,000 rpm). Q C)

4.4 Examine tubes and record Qg)colQS” (ﬁ%e supernatant. The
intensity of the blue c {S} may be graded as
light, medium, dark, ofﬁh* 4 eportlng, see 5.1.

5.0 COMMENTS: @

"o\?
5.1 If the blue coley of \\» <:§L3 is as dark or darker than that
a

of the 1:500 n indication of an elevated
level of z;%ported as such. If the blue color
of a sam,aésls g;u&;s han the 1:500 control, there is an
1nd1catx:p QSS e is present; however, there is no
demou&?iatlo of elevated level. A sample that
dem ates ce " of blue color consistent with the
n ive co is reported as ‘did not indicate the

ence o ylase’. Note: negative samples (like the
ontrol) <:> have a very slight blue tint and not appear
perfectly clear.

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

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

DETECTION OF URINE (UREASE)

1.0 BACKGROUND:

9

Urea, 1s a normal metabolite found in high concqugation in
urine. The urease reagent reacts with the uriﬁgpresent in a

urine stain and releases ammonia, which ma Q§ detected with
litmus paper.

_ _ N
Gaensslen, R. Sourcebook in Forensic logy, | nology,

and Biochemistry. (1983) U.S. Dept. Q§ tic ashington,
D.C., p. 191-195. ‘k\ Q

Metropolitan Police Forensic Sc nce d;g %Fg?y Biology

Methods Manual, 1978, Sectio
Q\\ *°§\

2.0 SCOPE: §
To provide a presumﬁﬁnv st<f§> the presence of urine on
relevant ev1dent1{3y m tf)

3.0 EQUI PMENT/REA@E@FS Q/
Urease Re ‘QQ
SterlleQV nop

Small S 12X75mm test tubes)
12x test

@ tmus P@

4.0 PROCEDURE:

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

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

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

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

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

result 1is recorded. (b
A\

o
5.0 COMMENTS: %

5.1 Controls include positive (known ﬁgﬁe stain)(and negative
(dH,O blank) and a substrate coqé?g ngre ropriate and

available.

5.2 The Urease Test is one of ny’ g;? Qge tests for urine;
a conflrmatory test forn ‘éib tion of urine in a

%\‘5
%\ \\Q’ S
6(50 O
o S
o 55F
Q‘OQ OQ)
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-128

DETECTION OF URINE (CREATININE)

1.0 BACKGROUND:

9
Creatinine, the anhydride of creatine, is a nor
constituent of urine and is a waste product e} ‘ﬁormal
metabolism. It is present at high levels rine compared
to other body fluids. This test is based its reaction
with picric acid and is detected by a CQgQr change from
yellow to orange.

Gaensslen, R. Sourcebook in Fore @%g)@nmunology,
and Biochemistry. (1983) U.S. g e, Washington,

D.C., p. 191-195.
Metropolitan Police Foren@ ratory Biology
Methods Manual, 1978, Sect 6\,
@ 6\5
2.0 SCOPE: %

To provide a 2;§;>for the presence of urine on
relevant ev1 1ar
3.0 EQUIPMENT/&GEMCS\ Q/

Sat d PlCIlEEgzhd Solution
NaO

5/
/Nan H,0
oncentrated lacial Acetic Acid

12x75mm test tubes
Pipette(s) and filter barrier tips

4.0 PROCEDURE:

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

4.2 Add 0.5 m¢ of dH,0 to each test tube and extract for 15
minutes at RT..
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4.3 Remove the substrate. Add 1 drop (~50 pf{) 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 desc @1ve word( )
(e.g., strong, weak,) or numerical gradin c@ g., 1+ - 4+)

as well.
5.0 COMMENTS: \0
5.1 Controls include positive (knowr@ &and negative
(dH2O blank) and a substrate propriate and
available. Q C)

5.2 This method is not specj\g foé%re \1ine Although other
chromagens are detec @ cedure, their

concentrations are n llg @

5.3 Among other su is reported to produce an
orange color crate, although the color is
pale. Howev , i5 likely to be confusion between

this and a‘ane\éuta he addition of 2 drops of glacial

acetic {Q ;Qreatinine—containing sample pale

yello er@ g& fnutes. (The color can be restored by
of 5% NaOH). Heat is necessary to

add:m@ @Q
%Q)ﬁve th O change to pale yellow if the stain is

se. %
\Q he Cre&ne Test is one of many presumptive tests for
urine; onfirmatory test for the identification of urine

in a dried stain is not available.
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DETECTION OF FECAL MATERIAL (UROBILINOGEN)

1.0 BACKGROUND:

Edelman's Test is a presumptive test for the pres e of
fecal material and is based on the detection of bilinogen
which is found in high concentration in feces \Sﬁroblllnogen,
which is oxidized to urobilin, is soluble éﬁf@ cohol and, in
the presence of neutral alcoholic salts, form a green
fluorescent complex with zinc.

\
Gaensslen, R. Sourcebook in Forensi @rol%g '\mnology,
and Biochemistry. (1983) U.S. o o Washington,
D.C., p. 191-195. $
<

Metropolitan Police ForensicQ&ien&@L (@tory Biology

Methods Manual, 1978, Sec%@ E

2.0 SCOPE: @
To provide a pre;@bptl {;§;%r the presence of feces on

relevant evide

3.0 EQUIPMENT/RQAXENT,{) &Q/
()‘
10% (w/ ercurlizsgiorlde Solution
10%  (w Zinc C de Solution
Amyi} sopenty{%> lcohol
le/NanoKEé H,0
féx75mm test bes
Alternate Light Source

4.0 PROCEDURE:

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

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

4.4 Add 5 drops of Amyl Alcohol to the extract and vortex.
4.5 Spin sample for 5 minutes on low (~2000 rpm) in the

serological centrifuge and transfer the upper phase to a new
12x75mm tube.

4.6 To the upper phase, add 3 drops of 10% Mercuric oride
Solution and observe any color change under bo white and
long wave UV light. {tx

4.7 A positive reaction is recorded when gre luorescence is
visible under long wave UV light. que of green
fluorescence under long wave UV ligh Q} record as a

negative reaction. Under white ll Ef q&) on may become
rose-pink if urobilin is present

5.0 COMMENTS: \\06 Q)\

5.1 Controls include p031t1 l stain) and negative

(dH,O blank) and a s g{é& where appropriate and

available. \3> E>

5.2 The Edelman's U blllé§§ t is one of many presumptive
tests for fe‘§§$ o confirmatory tests available for
the 1dentlf 1o®Qf 1l material.

5.3 The prodd§t \:faf ’<§een fluorescent complex is indicative of
u

feces om h ayyd other carnivores. Due to the presence
iggB ophyll e feces of herbivores will produce an
pink rescence in this test. Test results giving
orang k fluorescence will be recorded as
<21nconclu31
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-200

EXTRACTION PROTOCOLS FOR PCR DNA TYPING TESTS

1.0 BACKGROUND:

Many methods exist to obtain DNA, suitable for am§ggglcatlon,

from a variety of sources. Caution must be exe

d when

selecting an appropriate extraction method, g sample
qgquantity into account.

Comey, CT et al. “DNA Extraction Strat%sgﬁs for Am ified
Fragment Length Polymorphism Analysis

1994, pp. 1254-1269.

36, 1991, pp. 1649-1661.

Hochmeister, MN et al. “Typing o Q
Extracted from Compact Bone fr <>

Yang, DY et al. “Technl No&§}
Ancient Bones Using Si
Anthropology, Vol 104C§§9
O
é\‘oo

2.0 SCOPE: ‘Q

suitable for

25
S

ved DNA Extraction From
Columns.” Am J of Phys
, 539-543.

<Sf ol. 39,
\qk@elc Acid (DNA)

” J For Sci, Vol.

ion and subsequent analyses.

To provide apég r1at©0;% ols for the extraction of DNA

3.0 EQUI F>|\/|Eu;f\,A %O\/

Qia oRobot@l
Qlaé% EZ1 Inves#igator Kit and card

Qiagen® QIACube and rotor adapters
Microcentrifuge

15/50m¢ conical tubes

56/95°C heat block/oven

1.5m¢ microcentrifuge tubes (1.5m{ tubes)
2.0m{ screw cap tubes (non-skirted base)
MicroAmp Tubes

Pipettes and filter barrier tips

Coarse Sandpaper, Blender, Hammer, Chisel,

Casework Analytical Methods: BI-200
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4.0

5.0

REAGENTS:

Stain Extraction Buffer (SEB)

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

1M Dithiothreitol (DTT)
Ethanol (EtOH)

Phosphate Buffered Saline
Ethyl Ether

Xylene

10% SDS

Buffer G2 .
Chelex Reagent

pH 8.0)

(PBS)

DNA EXTRACTION PROCEDURES: NSD

NOTE: Questioned and known reference s

gé.oextracted
separately. If samples are exﬁcted@ \ same day,

questioned samples should be
The sample sizes listed below k@btheqsypl&é§ recommended amounts.
Evidence samples vary in gqua ition so samples sizes
may be adjusted accordlngly should make an effort to
retain sufficient sample éZzesting if possible;
however, those samples S;é/quality may need to be

consumed (See BI-QA 5%% \Q
C) ()

5.1 WHOLE BLOOD ngbLE%§bE<zj§>TRACT|ON)
5.1.1 Plac()v hole blood into a EZ1l sample tube

1%
p;eﬁlded Zz1 Investigator kit. Bring the volume
o 200%é) h Stain Extraction Buffer.

5. k@%roceedo@G 0.

5.2 BLOOD/SALIVA/FTA/NON-SEMEN (TISSUE, EPITHELIAL CELLS) SAMPLES
(EZ1 EXTRACTION):

5.2.1 Place one of the following samples into an EZ1l sample
tube: ~3mm?2 - lcm? cutting/portion or swabbing of samples
on cloth or porous materials (includes cigarette butts,
gum, and envelope flaps/stamps), ~1/8 - 1/2 (~equivalent
of previous sample size) cutting/portion of cotton swabs
containing sample (samples deposited on non-porous objects
may need to be collected onto a swab with a small amount

Casework Analytical Methods:
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of sterile deionized water, TE or SEB and the swab cut for
testing), or ~3mm? - 5mm? portion of tissue.

5.2.2 Add the following to the tube:

190u¢ SEB
10ut¢ Pro K

Note: Large and/or absorbent substrate cuttings may
require additional SEB, up to 490 ut.

5.2.3 Mix and incubate at 56°C for a minimum of* minutes, up
to overnight. A 15 minute digest at 56°€} immediately
followed by a 5 minute digest at 950€2§bq7alternatlvely
be performed.

5.2.4 Large cuttings/substrates (if ape&?cable éé)be removed

by piggyback/spin basket centr gatgs w speed
(3,000 — 5,000 rpm) for 3- ré‘u d\ scarded

5.2.5 Proceed to 6.0. ()
\\ &(\ /\
5.3 EXTRACTION OF HAIR SAMP§ \,® @%

N\
Note: For removal oé\@lré@ @d on a slide, see 7.0.

5.3.1 Examine t @alr@ u g)a stereomicroscope and note if
there 1 <:>of cellular material at the root

and th %bre%éS} Qgﬁany body fluid (e.g., blood or semen)

or ot taminants on the hair shaft.
5.3.2 0 a suit hair(s), preferably anagen, has been
entifie may be washed to reduce surface dirt and
<Qcontanuj<z? . This may be accomplished by immersing the
sterile, deionized water and gently swirling.

<2{$> hair

FEach haIr to be analyzed should be washed separately in
fresh water. Alternatively, the hair(s) may be placed in

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

5.3.4 To an EZ1 sample tube, containing the hair sample, add:

)
180u¢ SEB .cgb
10 Ky

u¢ 1M DTT Q

10u?¢ ProkK

5.3.5 Mix and incubate at 56°C for mi%éésg?of 6 h
left overnight).
oS 0
5.3.6 Proceed to 6.0 for EZ1 1so§@obo \

SO
5.4 EXTRACTION OF BONE AND TEE'@ \(\ &

(may be

5.4.1 Obtain a fragment f
using ethyl e
ether in a 1
briefly. F %b
tissue, t@%so
begin wb ‘@

5.4.2 Rln€§ t\§§bon2éfboth in the same manner, with distilled
mégfr

5.4<3251mllar rinse the bone/tooth with 95% ethanol.

<S) Flnalclﬁ> lean the bone/tooth with a sterile cotton swab

soake ith ethanol to ensure it is free of dirt and/or
other contaminants.

emove any tissue present,
rously with a few m{s of

yi>ne tube) or by boiling

, or those without adhering

surface by sanding. For teeth,

Allow bone/tooth to air dry.

5.4.4 Crush bone/tooth into small pieces/powder with blender

(a
chisel or hammer may be used initially). Alternatively,
a drill and bit may be used on large bones to create a
fine powder. Transfer the powder and/or small pieces
created to a 1.5m!¢ tube.
5.4.5 To the tube, add:
500u{ SEB
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15uf ProK
Mix thoroughly and incubate at 56°C overnight.

5.4.6 Spin in a centrifuge at low speed (3,000 - 5,000 rpm) for
3-5 minutes, transfer 200-500uf{ of the supernatant to an
EZ1 sample tube and proceed to 6.0.

Note: For aged bones, it may be necessary to process
multiple samples and combine the extracts prior to
proceeding to quantification. QD

5.5 MANUAL EZ1 DIFFERENTIAL EXTRACTION OF SEMEN—?@g&%hﬂNG

SAMPLES: K
Note: For removal of sample from mountedcéllde, see 7.0.
N\

5.5.1 Place cutting/sample (the size ample uﬁ§ will be
case dependent and based upon ﬁﬁ ros§Ppi am and total
sample amount) into an EZ1 le be e sample may
optionally be placed in a é%

g} ease of piggyback
centrifugation) and add 4250p@\? \i gitate the
substrate to loosen ce and place at 4°C

for 1-4 hours (up t<2 er%gg s

5.5.2 Sonicate samples :§é; s to loosen cellular
material from S d perform piggyback/spin
basket centrl 5 minutes. Without

disturbin P&O Qg)move all but ~10-50uf of the
superna a;§>an

5.5.2a 0 \bna{? nd the pellet and place 3-5uf{ on a
sli opic evaluation (See BI-118). The
trate discarded if the pellet contains a
fflClen ber of spermatozoa; however, it may be
d651rab dd the substrate back to increase the total

QKO amount DNA in the sample.

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

190! SEB
10pu¢ Pro K

Note: Large and/or absorbent substrate cuttings may
require additional SEB, up to 490 utf.
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5.5.4 Mix and incubate at 56°C for 15 minutes to a maximum of 1
hour.

5.5.5 Label a new EZ1l sample tube. Remove substrate (if
present) by using piggyback/spin basket centrifugation
and discard. A final centrifugation on high speed for 21
minute may be performed to further solidify the pellet.

5.5.6 Remove all but ~10-50u¢ of the supernatant, taking care
not to disrupt the cell pellet in the bottom.of the tube.
Transfer this supernatant (epithelial cel%ﬁ??ACtion) to
the new, labeled sample tube and store a A\ C or proceed

directly to 6.0. K
5.5.6a Optional: The purpose of a dlffeéggtlal extraction 1is,

typically, to obtain a sperm frac that is void of any
epithelial contribution. In in ces in ch there is
an overwhelming proportion of Qb ths%ial ls to sperm
that appear intact microsc ll .5.3-5.5.4
may, at the scientist’s dngret€%$> epeated 1-2 times
prior to proceeding to dditional
supernatants do not ne\ & ,<t ned

5.5.7 Wash the sperm pelle <Z *é?l ! Resuspend the pellet in
500u¢ PBS by vor ‘ﬁ&? * Spin in a
mlcrocentrlfu s at maximum speed
(>10, OOOrpm . ut ~10-50u¢ of the supernatant
and disca (:§é60pf PBS should be used for
500ut s mégé

5.5.8 Repeaﬁ:§'5 e time(s). In instances of low sperm
amou al washes are recommended. The final
q§§§%;perfor?§§¢&s to be done using sterile deionized
8a Op l: Resuspend the pellet and place 3-5uf¢ on a

<2 slide for microscopic evaluation (See BI-118). If intact

epithelial cells remain, the pellet should be redigested
(5.5.3 — 5.5.8).

5.5.9 To the remaining sperm pellet solution add:
180u¢ SEB
10pe 1M DTT
10u¢ ProK

Note: up to 480uf{ SEB may be used
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5.5.10 Mix and incubate at 56°C for a minimum of 15 minutes (may
be left overnight).

5.5.11 Proceed to 6.0 (note: extract will first need to be
transferred to an EZ1l sample tube if a spin tube was used
originally).

5.6 QIACUBE® EZ1 DIFFERENTIAL EXTRACTION OF SEMEN-CONTAINING
SAMPLES — 6 SAMPLE PROTOCOL:

Note: Each QIAcube run can accommodate 2 to 6 sqﬁ?les (see
the QIAcube Loading chart for sample placemenk\ For removal
of sample from mounted slide, see 7.0. <‘

5.6.1 Place cutting/sample (the size of sag;le used will be
case dependent and based upon mic copic exam and total

sample amount) into a QIAcube 1 ( sampl be and add
~150u¢ PBS. Agitate the subs&fb e Edi cellular
material and place at 4°C s\ P to
overnight)

5.6.2 Sonicate samples for ~ ﬁghl @es tSS}oosen cellular
material from the s ra&?\ rform piggyback/spin
basket centrifug nutes. Without

disturbing thej%sgb 11 but ~10-50u¢ of the
supernatant a 1SC

5.6.2a Option C}esqé?b pellet and place 3-5uf{ on a
slide f icr &valuation (See BI-118). The

substr mqéﬁp @gf arded if the pellet contains a
suffl ent spermatozoa; however, it may be

de § bl the substrate back to increase the total

nt of D?f;an the sample.

5.6 To the ning cell pellet and substrate (if present)
Q\ add th llowing:

190u¢ SEB
10pu¢ Pro K

5.6.4 Mix and incubate at 56°C for 15 minutes to a maximum of 1
hour.

5.6.5 Remove substrate (if present) by using piggyback/spin
basket centrifugation and discard.

Revision 16
Casework Analytical Methods: BI-200 1/20/16
Page 48 of 106 Issuing Authority: Quality Manager



5.6.6 Place the sample tube into position 3 of the QIAcube
rotor adapter. The tube cap will be opened and placed
into the square slot (L3) on the adapter prior to loading
on the instrument.

Rotor Adapter

L2

L1 S

<
13
2

5.6.7 Turn on the QIAcube and open the jigstrument door. Touch
“DNA” on the LCD display and theﬂé}elect etting.”
Select “Epithelial and Sperm C On Q?ollowing
screen, use the arrows to hi gh ~;ﬁ tion and Lysis
6” and then press start. <:)

5.6.8 Press “Next” to proceed&éﬁ&oqé}' h%b ext displayed in the
LCD, which guides you ollowing steps to load
the instrument.

5.6.9 Place 1000u¢ \§> tridges into the instrument
tip racks. %’ &1 cks for damage and/or broken

é§é i The cartridge must have an
edge in order for the tips to be
ment.

plastic prl d
intact ta

detecte t&§>1n
5.6. 10F111<§\bzfiér zé:%le with 1émf{ Buffer G2. Place the
osut

bg&%le in n 1 of the instrument reagent rack.

%& epare sperm lysis buffer in a non-skirted 2.0m{
screw ube, according to the number of samples.
<2<‘ Place tube in position A of the instrument worktable.
# Samples SEB ProK 1M DTT

2 399u¢ 27ut 106u?

3 576ut 38ut? 154u¢

4 753ut 50ut 201u¢

5 930u! 62ul 248u?

6 1107u¢ 74ud 295u¢

5.6.12Label an EZ1 sample tube for the epithelial cell fraction
and place into the corresponding instrument shaker

Revision 16
Casework Analytical Methods: BI-200 1/20/16
Page 49 of 106 Issuing Authority: Quality Manager



position, according to the number of samples. Place a
shaker plug next to each position containing an EZ1 tube.

5.6.13Load the rotor adapters with open sample tubes into the
corresponding instrument centrifuge buckets.

5.6.14Close the instrument door and press “Start” to begin the
differential wash protocol.

5.6.15When the protocol ends, open the instrument door. Remove
and cap the epithelial cell fractions in t%@?ﬁZl sample
tubes for EZ1 isolation (6.0). \~

5.6.16 Remove the sperm cell fractions with is buffer from

the rotor adapters. Cap and incubate“at 56°C for a
minimum of 15 minutes (may be lef%@vernlgh&;o

5.6.17 Proceed to 6.0 (note: the cap be%Fut m the sperm
sample tube for placement tlonally
transferred to an EZzZ1 samp tu e

5.6.18 At the completion of a‘ébru Qhe day, empty the
waste drawer (done g runs) and clean the

the interior of t ins Sing deionized water on
the plastic door 2%;?61 on the remaining

surfaces. Usg.% izégﬁb ning around the centrifuge
as excess alc () céu the rubber latch pad to peel

off. \5;

5.7 QIACUBE® EZ eﬁqu THALYEXTRACTION OF SEMEN-CONTAINING
SAMPLES —<§g SAM?;E COL:

NOte-ngh.QIAc%fsytun can accommodate 2 to 10 or 12 samples
seeQéhe QIAcu oading chart for sample placement). For
r al of s e from mounted slide, see 7.0.

§27-1 Place éggting/sample (the size of sample used will be
case dependent and based upon microscopic exam and total
sample amount) into a QIAcube 1.5m{ sample tube and add
~150u¢ PBS. Agitate the substrate to loosen cellular
material and place at 4°C for 1-4 hours (up to
overnight) .

5.7.2 Sonicate samples for ~20 minutes to loosen cellular
material from the substrate and perform piggyback/spin
basket centrifugation for 3-5 minutes. Without
disturbing the pellet, remove all but ~10-50u¢ of the
supernatant and discard.
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5.7.2a Optional: Resuspend the pellet and place 3-5uf on a
slide for microscopic evaluation (See BI-118). The
substrate may be discarded if the pellet contains a
sufficient number of spermatozoa; however, it may be
desirable to add the substrate back to increase the total
amount of DNA in the sample.

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

190u¢ SEB . QD
10u! Pro K {tgsb
%)

5.7.4 Mix and incubate at 56°C for 15 minuégz to a maximum of 1
hour. X

(\%\
5.7.5 Remove substrate (if present) J&&% usLd? pxg§§back/spin
basket centrifugation and &1@ rdO \(l/

5.7.6 Place the sample tube 1?§3ipoéQplo 3 of the QIAcube
rotor adapter. The t opened and placed
into the square slo ng § dapter prior to loading

on the 1nstrument
°“o"" @
\\&0
éd

(6
SQ(OQTurn o& QIAcube and open the instrument door. Touch

“DNA"” he LCD display and then select “pipetting.”
Select “Epithelial and Sperm Cell.” On the following
screen, use the arrows to highlight “Separation and Lysis
12A” and then press start.

L2

L3

5.7.8 Press “Next” to proceed through the text displayed in the

LCD, which guides you through the following steps to load
the instrument.

5.7.9 Place 1000uf! wide-bore tip cartridges into the instrument
tip racks. Note: Examine racks for damage and/or broken
plastic prior to loading. The cartridge must have an
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intact tab on the inside edge in order for the tips to be
detected by the instrument.

5.7.10Fill a buffer bottle with 32m{ Buffer G2. Place the
bottle in position 1 of the instrument reagent rack.

5.7.111Label an EZ1 sample tube for the epithelial cell fraction
and place into the corresponding instrument shaker
position, according to the number of samples. Place a
shaker plug next to each position containing an EZ1 tube.

9

5.7.121Load the rotor adapters with open sample.qégés into the
corresponding instrument centrifuge buc%ﬁ&

5.7.13Close the instrument door and press qétart" to begin the
differential wash protocol part lgsb

5.7.14When the protocol ends, open t 1n§§fum %ggoor Remove
and cap the epithelial cell Ctl GL' e EZ1 sample
tubes for EZ1 isolation ( <@ (:) JS\

5.7.150n the instrument menu’\\(:s)ele \“S \fatlon and Lysis 12B”
and then press star& \

5.7.16Press “Next” to @é;peedsbh the text displayed in the
LCD, which gu1d€?} qt; the following steps to load
the instrumen <:)

5.7.17Replace t&gmp O&tial tip cartridges with full
1000u¢ 225 artridges.
5.7. 18Prep€§é <E§>S lysis buffer in a non-skirted 2.0m/{

w cap accordlng to the number of samples.
e thecE;B in position A of the instrument worktable.

//o

\O ¥ Sappids SEB ProK 1M DTT
1% S 266ut 18u¢ T1ut
3 383u! 26uf 102u¢

4 500u!? 33u? 133u¢

5 6l7ut 41ud 165u¢

6 735u¢4 49u¢ 196u?

7 853ul! 57u? 227ul

8 970ut 65ul 259u¢

9 1088u!? 73ud 290u¢

10 1205u¢ 80u¢t 321u!

12 1440u¢ 96out 384u!
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5.7.19 Close the instrument door and press “Start” to begin the
differential wash protocol part 2.

5.7.20 When the protocol ends, open the instrument door. Remove
the sperm cell fractions with lysis buffer from the rotor

adapters. Cap and incubate at 56°C for a minimum of 15
minutes (may be left overnight).

5.7.21 Proceed to 6.0 (note: the cap may be cut from the sperm
sample tube for placement in the EZ1l or optlggally
transferred to an EZ1l sample tube).

5.7.22 At the completion of all runs for the S& empty the
waste drawer (done as needed during'€2§§s and clean the
the interior of the instrument usin eionized water on
the plastic door and 70% Ethanol g’fhe remaining
surfaces. Use care when cleani round &boentrlfuge
as excess alcohol can cause t €§§hb pad to peel

off. 'e) Q (],
Aa¢ \Q>\
5.8 CHELEX EXTRACTION: \0 (2)
\ &(\ &
Note: Chelex may also e an-up of samples that
have already k;g & @ 6 remove
e

contaminantaé) eded. Start with step
5.8.4

5.8.1 Place mm{%& @ of a bloodstain, or 3uf{ whole
bloo é&l 1.5m¢ tube and add 1m¢ of sterile
del 1ze<b t

5.8.2 ubate ?ziez for 15-30 minutes with occasional mixing

Q\or gent

rtexing.
<é§§§ 3 Spln 1crocentrifuge for 2-3 minutes. Remove all
but -30uf of the supernatant and discard it. If the
sample is a bloodstain, leave the substrate in the
tube.

5.8.4 Using a wide bore pipette tip, or a tip with the end
cut off, add 200u{ freshly prepared 5% Chelex (0.5g

Chelex resin/10m{ sterile nanopure water). Make sure
the Chelex solution is well mixed before adding to the
sample.

5.8.5 Incubate at 56°C for 15-30 minutes.
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5.8.6 Vortex at high speed for 5-10 seconds.
5.8.7 Incubate in boiling water for 8 minutes.

5.8.8 Vortex at high speed for 5-10 seconds, followed by
centrifugation at high speed (2 10,000 rpm) for 2-3
minutes. This extract may be taken directly to real
time PCR (see BI-207) for gquantification of the DNA.

Note: Care must be taken to not disturb the Chelex resin when
removing sample for subsequent procedures qafter
storage and prior to sample removal, reaggk step 5.8.8.

~
2
6.0 BIOROBOT EZ1 ISOLATION PROCEDURE CE)

6.1 Insert the Investigator Card into the @rd slot @ the
BioRobot EZ1 (if not already in plaé @':t e instrument
on. Note: the card may be left i <p e instrument
is turned off. Q C) (§

6.2 Press “Start” to display t}% rot \'l @m and choose one of
the following protocols:

Choose “1” for the ™ §$@ 1f no substrate is

present in the sam Q}

Choose “2” for “Ti \\Daé) (Trace TD) protocol if the
sa

substrate 1s mple tube.

Choose “4& ré )%%g’e Volume” protocol for 500 ul sample

volumes. o rough the prompt regarding additional
r

‘MTL'/ ffe
yrer™ v
6.3 PraQQ’“Z" to&e in TE.
®)

‘Klect eith the 50uf¢ or the 200u{ elution volume from the
menu (option 1 or 3, respectively). The 50uf elution may be
preferable for FTA, dilute samples, or those suspected to be
of low DNA concentration. The 200u{ elution volume may be
preferable for samples exhibiting potential inhibition.

6.5 Press any key to proceed through the text displayed in the

LCD, which guides you through the following steps to load the
instrument.

6.6 Open the workstation door.
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6.7 Examine the reagent cartridge(s) for the presence of
precipitate. Invert each cartridge to mix the magnetic
particles then tap the cartridge(s) to deposit the reagents
to the bottom of their wells.

6.8 Insert the appropriate number of reagent cartridges (1-6 per
extraction run) into the cartridge rack, snapping them into
place. Additional samples (beyond 6) can be accommodated in
subsequent instrument runs. Place the loaded cartridge rack
into the instrument, followed by the tip rack.

6.9 Load 1-6 tip holders containing filter-tips lD(éZEOW 2 of the

tip rack.
'S

6.10 Load 1-6 opened and appropriately labelé&é%&ution tubes into
row 1 of the tip rack. Make sure thaﬁSbhe tube order matches
that of the sample tubes.

6.11 Load 1-6 opened sample tubes frqﬁ§g%.é§§ <j§bo row 4 of the

tip rack.

\
& «q

6.13 Press “Start” to start<%1 22/ protocol.

6.14 When the protocol Qgsg Ngﬁlsplays “Protocol finished.”
prr “ESC” to return to the

6.12 Close the workstation dOORQ\

To run another p
protocols menu. Oth <f§:> ess “Stop” twice to return to

the first sc(§\

6.15 Open the Remove and cap the elution tubes

contalnlﬁy’ QE% r%%? d,DNA Discard the cartridges, tip
holde*ﬁ%tlps mple tubes.

6.16 Atqge comp %@m of all runs for the day, clean the piercing

(opti 3 from the ‘tools’ screen), D-rings and tip
addaptor, t rack, cartridge rack, and interior of the
instrument with 70% Ethanol, followed, optionally, by
nanopure water.

6.17 Switch off the instrument, leaving the Investigator card in
place.

6.18 Proceed to real time PCR (see BI-207) for quantification of
the purified DNA obtained in step 6.15.
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7.0 REMOVING MATERIAL FROM SLIDES:

7.1 FREEZING:

7.1.1 Place slide in -20°C freezer for 3-5 minutes.
7.1.2 Wearing safety glasses, pry the cover slip off.

7.1.3 Add a drop of xylene to dissolve the mounting medium.

7.1.4 Remove the hair and soak in 10-20m¢{ xylen Sor 2-3
minutes to remove residual mounting mediggp

Note: Sperm-containing slides are rinsed Qgh sterile

deionized water at this point and uitable volume
(~100n?) of stain extraction buf may be added
directly to the slide. Incub ~5 mlnutﬁg at RT and
then by pipetting up and do th h&mple off of
the slide and transfer to ube or a 1.5m¢
tube. Repeat 3-4 tlmes (Eéé 5 5.3.

7.1.5 Rinse the hair brlef €§bolu \\ethanol to remove
the xylene and pr xtraction under 5.3.

7.2 SOAKING IN XYLENE: (8\@ \{\ ;Q/
7.2.1 Soak the sl@ @] Qor several hours until the
& sy

cover s{dgjz r pried from the slide.

Note; & iRély remove markings from the slide.
7.2.2 Re \;§> and soak in about 10-20m!¢ xylene to
ove idual mounting medium.

7-2Q§bR1nse 22§?halr briefly in absolute ethanol to remove

<2<$> xylezs> d proceed to hair extraction under 5.3.

8.0 DNA EXTRACTS:

8.1 After a sample has been extracted and during subsequent
analyses (i.e. quantification and amplification), the DNA
extract may be stored at 4°C. For longer storage periods, the
extract should be frozen at approximately —-20°C. These
extracts are in-progress work product during this stage(s).

8.2 Any extract remaining, following the completion of analysis
will be assigned an item number in ILIMS. Extracts may be
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retained in the corresponding case DNA packet if one exists
(See BI-102).

9.0 Comments:

9.1 An appropriate reagent blank (for each type of extraction)
will be carried through all extraction steps to check the
purity of the reagents being used. There need only be one
reagent blank per extraction batch, in which the same lots of
reagents are used. It is not necessary to have emparate
blank for each case that is extracted at the sa time. When
extracting a batch of samples with multiple E \\Robots, a
single reagent blank may be used, providin e instruments are
running concurrently. Additional reagentd%)anks will be
incorporated when the sample number ex egs the capacity of
available instruments (requiring subsié§ént.mnusqbso that one
blank is included with each run.

9.2 Presoaking bloodstains with PBS CQ <§§ event inhibition
of amplification by heme prod s,gi rly when analy21ng
DNA obtained from samples Oéb’ stalns control
bloodstains) . <2 Qb
9.3 These procedures repreﬁgﬁt \» 1' protocol for a given
material; however, ifferent extraction methods
<i>materials, though minor

it G @%@
>
\50 <<,
@ \50@
Q‘OQ O‘b

Revision 16
Casework Analytical Methods: BI-200 1/20/16

Page 57 of 106 Issuing Authority: Quality Manager



1.0

2.0

-207

DNA QUANTIFICATION: REAL-TIME PCR

BACKGROUND:

DNA methodologies that employ the PCR, such as STR lysis,
necessitate consistent quantification of human DNA obtain

optimum data. <:§

Krenke, B.E., et al, "Developmental Validatioﬁ%@f a Real-Time PCR
Assay for the simultaneous Quantification o igjotal Human and Male
DNA," Forensic Science International: Gengéb 20@&; pp 14-21

Vol. 3. % Q
Crouse, C., et al, “Improving Efflcﬁégg (:£> (1f
2

Laboratory: Validation of Robotic @§sa
Microcapillary Array Device,” M

563-577. QO @& :
Plexor® HY System for tha\%ppl@@stems 7500 and 7500 FAST
al

Real-Time PCR Systems, Q@&:ruéﬁl (revision 02/12), Promega

Corporation. \\Q C)

7500/7500 Fast R_é§>T q%é, tems Maintenance Guide, Applied

Biosystems.
o° C L
SCOPE: @ O\,

To pr e a rel&e method for the consistent quantification of
mounts (ﬁ) uman DNA isolated from forensic samples and to
rmlne the amount of male DNA present compared to the amount

of total human DNA.

Forensic DNA
uation of
, Vol. 46, No. 4, pp.

3.0 EQUIPMENT/REAGENTS:
ABI 7500/Computer 96-well Reaction Plate/Base
ABI 7500 SDS Software Optical Adhesive Cover
Plexor® Analysis Software Microcentrifuge Tubes
Pipettes and Barrier Tips Centrifuge (optional)
Plexor® HY Kit PCR-TE
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4_0 PROCEDURE:

4.1 PREPARATION OF DNA STANDARDS:

4_2 REACTION PREPARATION: \\()

4

4.1.1

4.1.2

4.1.3

Label 8 sterile microcentrifuge tubes, or strip tubes
A through H or 1 through 8.

Dispense 40u! of PCR-TE into tubes B-H (Std. 2-8).

Mix the Plexor HY Male Genomic DNA Stand thoroughly
by vortexing approximately 5 seconds. . nsfer 10u¢
to tube A (Std. 1/undiluted) and to Eﬁ& B (Std. 2).
Mix the dilution thoroughly.

4.1.4 Prepare Std. 3-7 via a serial dd (ytlon by mixing and

subsequent 10u! transfers sta g with e B and
ending with G. The dllutloqggg
10, 2, 0.4, 0.08, 0.01l6

ri ts of 50,
’ -2y . ’ . I @ adjusted per
kit QC), and a no—templ spectlvely

4.2.1 Determine the numsz ﬁ\' k€§ to be quantified

(including, at ﬂbn1mg@> 2 s of DNA standards).

O

template orm Print a copy for the case file.

4.2.2 Fill out th€2>5 zé;i§3bet on the Casework worksheets

4.2.3

‘Q\.

Calcu e of reaction components needed,
bageh upoﬁb ber of samples to be quantified and
actlons to compensate for loss and

xﬁiflab 1t» d¥e to pipetting. The following are the

\OQ

lumes%ed per reaction.

PleﬂZB Y 2X Master Mix 10nu¢
Plex HY 20X Primer/IPC Mix 1u?
Water EAMY

Note: The volume of reaction components necessary to
prepare the Reaction Mix will be automatically
calculated upon Load Sheet data entry.

4.2.4 Thaw the master mix and primer mix and vortex 3-5

seconds. Pulse-spin prior to opening the tube (do not
overspin) .
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4.2.5 Place a 96-well reaction plate into a 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 7500 thermal block.

4.2.6 Prepare the Reaction Mix by pipetting the required
volumes of water, primer and master mixes into an
appropriately sized microcentrifuge tube. Mix thoroughly
and pulse spin. q’

4_.2.7 Carefully pipette 18pf¢ of the PCR Reactl Q%ix into the
bottom of each reaction well to be used& ‘Blowing-out’
the pipette is not recommended to avqéﬁ.splashlng and/or
bubbles in the well.

4.2.8 Add 2pt¢ of sample or standard §3fhe appr iate
reaction well, being careful es as much as
possible.

4.2.9 Seal the reaction plateqylth <;%) g%l Adhesive Cover.
Proceed to 4.3.

4.3 RUNNING THE REACTION: Q §
(\
4.3.1 Turn on the 5&' @@d login with the appropriate

user name 4%9 P Qbor fter the computer has
completel Sta ower on the 7500 instrument,
allowi %“wa£:§zz at least ~30 seconds. Launch the

ABT 7 22/

4.3.2 Open t}$> s<z? ent tray by pushing on the tray door.
~Qiace e into the tray holder so that well Al is
{\i left corner and the notched corner of the
C§§b plate<2> in the upper-right corner.
Qsl 3.3 ClosOche instrument tray by gently pushing the right
side of the tray door.

4.3.4 In the SDS software, select File>New and choose Absolute
Quantitation for Assay, 96-Well Clear for Container, and
Plexor HY for Template.

4_.3.5 Highlight the wells that contain samples or standards
and apply the autosomal, Y, and IPC detectors. Do not
include any unused wells. It is not necessary to name
the samples.
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Note: Detectors are created during the initial
instrument set-up and/or kit usage. Refer to the Plexor
HY System Technical Manual (page 10) for instructions on
creating detectors if needed.

4.3.6 Select the Instrument tab and review the thermal cycler
conditions [Stage 1: 1 cycle, 95°C, 2:00 min.; Stage 2:
38 cycles, 95°C, 00:05 min, 60°C, 0:35 min.; Stage 3: 1
cycle, 95°C, 00:15 min, 60°C, 1:00 min, 95°C, 00:15 min;
20! sample volume; 9600 emulation unche%géﬂ; Data
collection: Stage 2, Step 2 (60.0@0:353(3

4.3.7 Save the plate document as an .sds fq;@ with the
appropriate plate name.

4.3.8 Under the Instrument tab, cl%§52§tart to &Egln the run.
Cee

When the run has completed

Note: Choose ‘yes’ at thékg}B (E§ Ssage prompts.

4.4 ANALYSIS AND RESULTS: @)
\\ (\
4.4.1 Open the plate d ume @
4.4.2 select Analys\éAna@ @

4.4.3 Export th mpl data as a .csv file (e.g. to
USB dr @g File>Export>Delta RN.

4.4.4 Epr:k th ssoc1atlon data as a .csv file (e.qg.
1{3) by selecting File>Export>Dissociation
ative Data. Select ‘Yes’ at the SYBR

aw a
iSéieen m e prompt.

{F§25 Laun <%%e Plexor Analysis Software and deselect “Set
Pass e Reference On Import” in the file menu.

4_.4.6 Import the .csv files by selecting File>Import New Run.
Enter the plate (assay) name, choose the Applied
Biosystems 7500 instrument and assign dyes to the
autosomal (FLR), Y (C0O560), and IPC (CR610) targets.
Check the amplification and melt boxes for each and
click ‘next’.

4_.4.7 Enter the analyst’s initials under Operator Name and
select ‘next’. Select the appropriate amplification and
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melt files using the ‘browse’ buttons and click
‘finish'.

4.4.8 Select the ‘Sample IDs’ tab and enter the names for each
well. Alternatively, the 7500 Load Sheet may be copied
and pasted into the Sample IDs window using the ctrl-T
function.

Note: sample names (including standard and no-template
controls) must be unique or the software 1l report
concentration averages and an error will cur when
importing data into the worksheets. <:S\

4.4.9 Define the unknown samples, no-tem Q@g controls, and
standards by highlighting the ap priate wells in the
well selector pane of the ‘PCQS?» ves'’ Qt?nd clicking
the corresponding icon in th ar.

4_.4_.10 Highlight the standard \qu gr@Qﬂé}the ‘Create

Dilution Series’ icon \eﬁ Select ‘vertical

series’ and ‘decreaa&&b H@; GB or adjusted wvalue

from the kit QC) t concentration and 5 as
the dilution fact ply’.

4.4.11 Leave the st;@ér el@ghllghted and in the melt

curves w1n arget melt temperature line to
the mldpo

curves. Do this for the
autoso curves. The melt temperature (Ty)
for e qu} i be displayed in the table on the
% yes % in the T, column indicates whether a
isé mple melt temperature within the target range.
221 indicates that the sample has a melt curve

no
<F§Q w1th§§82he range but there is insufficient sample to
<2 Cros he threshold. An increase in the T, for unknowns
may indicate the presence of impurities.

4.4.12 With the standard wells still highlighted, select the
autosomal channel and click the ‘Add Standard Curve’
icon in the tool bar. Repeat for the Y channel. Select
the ‘Standard Curves’ tab to view the standard curves
and print the screens for the case file. Review the
autosomal and Y data for inconsistencies from the
following:
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An R2 value of 20.990 indicates a close fit between the
standard curve regression line and the individual Cr
data points of quantification standard reactions.

An R? value of <0.99 may be due to variability of the
0.0032ng/ul dilution. These may be omitted as
necessary. If the R? value does not improve with
removal of these standards, the Plexor HY System
Technical Manual (section X) may be referred to for
troubleshooting guidelines. ng

The slope should fall within the typiiji\slope range of
-3.2 to —-4.0 for the autosomal targe nd -3.0 to -3.6
for the Y target. A slope of -3.3 dicates 100%
amplification efficiency. QSD

©

4.4_.13 Under the ‘PCR Curves’ tab, ghl of the

4.4.14 Open the fore s sé?brt
C P

samples, standards, and no mpldEF ls (if any
standards were omitted i t include them

here) . Select the ‘Add an Q& icon for the
autosomal and Y chanQ§ cka to replace the
existing standard es&

selecting Forensics>Set
ters>0K. Check the IPC and

potential problems and

Normalizatio d

Curves Sta ans

troublesh t asé$é y (viewing other report tabs if
ples with IPC C: values several

de51reg§
cycleé% hose of DNA standards with similar
ra 1 n;(\ an indication that inhibition may

© P

4-4& 1ghllé nd copy the forensics report. Paste the data

7500 Raw Data’ tab of the casework worksheets.
222 Y7500 Results’ tab and review the imported
dat elete any unused wells from the sheet. Delete
the standards and no-template controls and adjust values
in the dilution scheme columns as needed. Print a copy
of the results sheet for the case file.

into
Ope

4.4.16 Proceed to STR amplification (BI-208).

Note: When targeting the male component of a male/female
mixture, analysis may be stopped if no male DNA is

detected or if the Auto:Y ratio is 250 or greater.
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5.0 COMMENTS:

5.1 After initial thawing, the Plexor HY Male Genomic DNA Standard

5.2
5.3

5.4

5.5

4

will be stored at approximately 4°C.

Refer to the Plexor HY System Technical Manual &g@ additional
user information and troubleshooting guldellnqgr

N\

A template may also be created in the Ple&éﬁ,Analy51s
Software when running multiple plates wi the same layout.

The Halogen Lamp may be checked man ly to deq?rmine if

replacement is needed. Place the ee ion Tray in

the block. Select Instrument>C ra(? t the exposure

time to 4096ms, lamp control a R& ect Filter A.

Click Snapshot and observe uiy x&e ted results should

consist of red fluorescem{éﬁ?S all wells. Lack of
ne

fluorescence 1ndlcates amp replacement. The

lamp status should be as l by selecting
Instrument>Lamp Stat@/Re and viewing the
condition. F\

In order to ex d t(@ f the Halogen Lamp, the
instrument d off anytime it is not in use.

Lamp life %} y 2,000 hours.

\)(\
@ o(o

@Q O‘b
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-208

STR AMPLIFICATION: PP16HS

1.0 BACKGROUND:

DNA analyses have revolutionized forensic blo;qéa
advent of PCR allowed scientists to begin an Z1ng
evidentiary material present in minute quaqé%tles and
degraded states. The identification of féébnsically
significant STR loci allows scientists.¥9 combine the

discrimination attainable with the o RFLP te nology
with the speed and sampling capabil#gty 'Q& PCR-based
methodologies. The PowerPlex™ 16 61? co-
amplification of the core CODIS q? 11 as,
Amelogenin, and two pentanuclqgﬁldQQ' peg\ oci, Penta D

and Penta E.
&\0/\

Butler, J. Forensic DNA @p y and Technology

Behind STR Markers. ( @?/Press.

R
PowerPlex® 16 HS Sf%pem<sgbh i Manual

2.0 SCOPE: ‘Q ’600

To provide \}el od for consistent, high quality
ampllflcat(bn Q§> om forensic samples ensuring the
generat S PCR product for capillary
elect hor651s analyses of these STR loci.
3.0 é@@?MENT/REﬁ@\ITS
BioHood
10% Bleach or Bleach Substitute
UV light
Thermocycler
Microcentrifuge

MicroAmp tubes
Pipettes and filter barrier tips
PowerPlex® 16 HS Kit Contents
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4.0 PROCEDURE:

4.1 DNA TEMPLATE:

4.1.1 Based upon the quantity of DNA isolated and its
initial concentration, the scientist should have all
samples at an optimal concentration for amplification
(e.g., 0.1ng/uf¢-0.4ng/uf). It is also convenient to
have all samples that are to be amplified at the same
time to be at the same concentration if ible for
ease 1n the preparation of PCR Master M' and reaction
additions. The maximum ampllflcatlo ume for low
level or undetected samples is 17. for PowerPlex 16
HS. For larger volume samples, itc%)y be necessary to
concentrate the sample prior to @ypllflcatlon. The
analyst may also choose to ex Qg t, quan(&fy, and

combine additional sample p r g\amp cation as an
alternative. ()

4.1.2 The amount of DNA temp cOan amplification

reaction should be a\ eteQb t (§>5 2.0ng but may be
adjusted if neces
4.2 AMPLIFICATION SET- U @
4.2.1 Determine amples to be amplified and
label mlc@Amp O 00up?¢) for identification.

4.2.2 Thawbiég' %SQ}P e 6 HS 5X Master Mix, PowerPlex 16
Pr Mix, and Amplification Grade Water

q@ﬁlo

4.2 xéédﬁxda_ he volume of reaction components needed
(2 based the number of samples (including extraction
<S> and ification controls) to be amplified and adding
<2 1 or reactions to compensate for loss and

variability due to pipetting. Use ‘Amp Worksheet’ tab
of the Casework Worksheets (Form 206-BI) to record
thermal cycler positions and to automatically

calculate necessary volumes. The following is a list
of the 'fixed' amounts to be added for a 25uf
reaction.

PowerPlex 16 HS 5X Master Mix Sud

PowerPlex 16 HS 10X Primer Mix 2.5u¢

DNA Template + dH0O 17.5u¢
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Note:

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

4. 2 ‘Qiace t

Q\

The amount of reaction mix added to each sample is
dependent on the volume needed to add the DNA
template.

Prepare the reaction mix by pipetting the required
volumes of 5X master mix, 10X primer mix, and water
(if needed) into an appropriately sized
microcentrifuge tube. Mix thoroughly and pulse-spin.

Pipette the appropriate amount of reacti ix into
each microAmp tube. The negative ampl; ation
control should be the last sample proq§ sed.

o

If DNA concentrations were not thé%}ame, add
appropriate volume of dH,0O as nqsgssary.

te tube.
added should
-containing

the exception of
open throughout the

Pipette each DNA sample 1nt
Only the tube to which th

be opened at this time
tube should be open at
the negative contro\

¥
x?%%;'

process). Use 28 @5 Cco A for the positive

amplification co rol for the negative

ampllflcatlon troqg\ making additions to the

negative con§§§

Ensure a sam are closed tightly. Remove lab

coat a ly the rack/MicroAmp tray,

tra es to the thermal cycler in the
é using the other hand on the door
mples into the thermal cycler. Do not set

the r 22Hown in this room. Remove/discard gloves and

ret%ts he rack to the main biology lab.

4_3 THERMAL CYCLING PARAMETERS:

Select the pre-programmed 'ppl6HS'
with the following conditions:

96°C for 2 minutes, then:

to:
30 seconds,
to:
30 seconds

ramp 100%
94°C for
ramp 29%
60°C for

Casework Analytical Methods: BI-208
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ramp 23% to:
70°C for 45 seconds
for 10 cycles, then:

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 20 cycles, then . (_,@

60°C for 30 minutes, then:

5.1 After cycling has concluded re s@gﬁoén thermal
cycler. Samples should be r e’ G ﬁg 1c Analyzer as

u
soon as possible after amp Q?gZat ior to capillary
electrophoresis and/or b 1s completed the
samples may be stored aé?app y 4°C. For longer

-20°C. Amplified stored in the Amp/PostAmp

room. CE)

5.2 At a point in e a<§ analy81s is completed (i.e., case
has been r rt approved), the amplified product
Qbosed(’g <Z{

storage periods, sam é& hé@i rozen at approximately
Oﬁgg\ .

will be di biohazard container in the amp/post-
amp room{)'A & his container will be sealed and
trans ted d out of the laboratory. The container
w1l laceﬂa§zbo a second biohazard bag, sealed and

ed of ther biohazardous material.

6.0 C %NTS

6.1 Clean surfaces with freshly made 10% bleach solution or
bleach substitute prior to set-up.

6.2 Wear gloves at all times during amplification set-up.

6.3 Mix all reagents thoroughly (e.g., vortex) and pulse-spin
them in microfuge prior to dispensing.

6.4 After initial thawing, the 2800M DNA standard and any
dilutions will be stored at approximately 4°C.
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-210

STR TYPING: CAPILLARY ELECTROPHORESIS AND DATA ANALYSIS

1.0 BACKGROUND:

Any eukaryotic genome is interspersed with repeate%b A sequences
that are typically classified by the length of th§\core repeat
sequence, and the range of contiguous repeats ically seen or
the overall length of the repeat region. STKE) hort Tandem
Repeat) loci are scattered throughout the ﬁbome occurring every
10,000 nucleotides or so, and have core i} at unltitsf 2-6bp in
length with overall lengths of less thaqb OO

STR loci examined for human identl (L% were selected
for the following characterlstlchbl “§Q£§§ riminating power
(generally >0.9) with observed er o) of >70%, 2) loci on
separate chromosomes to avoi @)nk g> bility to obtain

robust, quality, reproduc1bl dat&& ltiplex amplification is
performed, 4) low stutters lﬁ\ mu on rate and 6) small
allele sizes (<500 bp) en of analysis of degraded

samples. <:)

By 1997, as the re?' wunlty wide forensic science
effort, the fol ng oci, all tetranucleotide repeats,

were selected th or NDIS, the CODIS (COmbined DNA Index

System) Nati o ng D3S1358, THO1l, D21s11, D18sS51, D5S818,

D13s317, 20 D 6§f§9, CSF1PO, vWA, D8S1179, TPOX, FGA. When
were examined, the average random match

all 13 C SS core %

proba ty was to be <1 in 1x10!'? among unrelated
1ndqﬁ§ als, ng the promise of individualization.

In addition to the 13 core CODIS loci, the PowerPlex™ 16 HS
multiplex includes Amelogenin, a gender identification locus, and
two pentanucleotide repeat STR loci, Penta D and Penta E. STR
typing, with amplified products generated from this kit, separated
by capillary electrophoresis on the 3130 Genetic Analyzer with
data collection and analysis software employed in developing the
genetic profiles, will be used to produce STR profiles from
evidentiary material for entry into CODIS.
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Butler, J. Forensic DNA Typing: Biology and Technology Behind
STR Markers. (2001) Academic Press.

GenePrint® PowerPlex™ 16HS System Technical Manual
ABT 3130/3130x1 Genetic Analyzer Getting Started Guide

ABI 3130/3130x1 Genetic Analyzer Mainenance Troubleshooting
and Reference Guide

GeneMapper™ ID Software User Guide cgb

~S\

2.0 SCOPE: CE§D
To provide a reliable method for generat] STR genetic
profiles from forensic casework and of der DNA Qé;abase

samples.

Y
3.0 EQUIPMENT/REAGENTS: QO Q \(l/
3130 Genetic Analyzer with %@ Cod\anctlg\Software

GeneMapper™ ID Software

Computer
Heating Block (or 97OO a@s&

Benchtop Cooler

Capillary Arrays % \@

Syringe ()
st

Pipettes and Fi @r

96 Well Reacgb Septa
Buffer Rese 1TSS Qn ,&

POP4 Polyméd)

Genetic alyze B T
Power?P, ® 16 HS Contents
Powe ex® 16 atrix Standards

Dexbdized Fo de
ﬁéﬁ%pure Watgz3
4_0 PROCEDURE:

4.1 AMPLIFIED FRAGMENT DETECTION USING THE 3130

Note: Prior to using the ABI 3130 Genetic Analyzer for
samples, a spectral calibration (matrix standards) must be
run 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
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will be used for samples and allelic ladders. Use the 3130
Matrix Standard set, which includes the Fluorescein Matrix,
JOE Matrix, TMR Matrix and CXR Matrix for the blue, green,
yellow and red matrix standards, respectively. This is
performed when necessary due to performance, or after any
instrument maintenance/repair that involves
adjustment/replacement of the CCD camera or laser.

Additionally, a Spatial Calibration must be performed prior
to running any samples. The instrument uses ima

collected during the spatial calibration to es ish a
relationship between the signal emitted for capillary,
as well as the position where that signal ls and is
detected by the CCD camera. This is per ed any time a

capillary is installed or replaced (ineluding temporary
removal of a capillary) or if the 1nig§hment is sted

4.1.1 Turn on the computer, on{% cé;Xrument
a

start Data Collectlon it for green

squares to appear fqz,al l 1ons on the
service console. essary subfolders
on the left tr ésane

Collectlon Refer
to the ABI 313 313Q@b 1c Analyzers Getting
Started Gul or\@ta'

instructions on
instrumen ¢zpt— ing creation of
instrume

G%; .Q\Fbco results groups, and spatial
callbr ion) sin appropriate information in
the éggs

ection Log (Form 422-QC).
§;$?(kﬁ§>%§§ rformed in the opposite order
Egz ion software, 3130, then computer).
The lection Software must be closed by

{S’ choosgﬁa) Stop All’ and waiting for all red

{Q sym to appear before closing. Never use the
<$> \ close while green or yellow symbols are
Q dhsplayed

4.1.2 Create a new plate record:

4.1.2.1 For a spectral calibration plate, expand
the tree pane of the Data Collection
Software and click ‘Plate Manager,’ under
‘ga3130’. Choose ‘New’, and fill in the
dialog boxes, with ‘Spectral Calibration’
as the application. Fill in the
applicable dialog boxes on the Spectral
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Casework Analytical Methods:
Page 72 of 106

Calibration Editor as follows (clicking
‘OK’ when complete to save):

Sample Name: date Spectral

Priority: May optionally be changed to a
number <100 for injection priority.

Instrument Protocol 1: Choose the
Spectral instrument protocol £ the

drop down menu .

Y
PowerPlex 16 HS specific:qéwlnmdule and
protocol settings for ctral

Calibrations are as ﬁg}lows:

&
Module Type: QQ Spe cq
Template: O\ %
Inj. kV:

Data Delay Tame:
Run Time (§econds): 800
@ O
ProtocQ Ty&% Q/% Spectral
F
36
Matrix Standard

4.0
12.0

4-1.\,&2 %a sample plate fill out the ‘3130 Load

eet’ tab of the casework worksheets

record. Choose the ‘3130 Plate Document’
tab and ensure the information corresponds
to the Load Sheet information entered.
Verify the information on the template is
as follows:

(Q <2§E) (Form 206-BI). Print a copy for the case
N O

Container Type: 96-Well

Application Type: regular

GeneMapper: GeneMapper Generic Instance
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Sample Name:

Allelic Ladder: LADDER (or PP16 LADDER)

Controls: POS [or (+), etc.], NEG [or (-
), etc.], BRB (blood reagent
blank), SPRB (sperm reagent
blank), ECRB (e-cell gent
blank), etc. .

O

Case Samples: XY99999999 ---., where:
X= Specimen Ty Q=Questioned;

O

N\

<&
3 £

V=Victim; S=8@gpect;
E=Eliminatidn; M=Moth
F=Allegedqf$the ; C=
FB=Patq§$a uQ%%e' =Paternal
Aunt;@ =P€5Qc andmother;
FF=Paterna Gr@ather, etc.)

Qet%'f@) ab (M, C or P)

9=ALab Case Number

&99{&
<2 Z'\89 rs and letters that

case Item (including

sperm cell and 'EC' for

\er@lial cell at end of number
KO\ 6 elineate fraction).

<:}e.g., VM20010112 1AEC)

May optionally be changed to a

%\ 'CS%D !§fit :
{\%O Qoésﬁger <100 for injection priority.

Sample Type: Sample Categories of

@ S
Q‘OQ S

‘Sample’, ‘Allelic Ladder’, ‘Positive
Control’, or ‘Negative Control’, may
optionally be typed in.

Results Group 1: Enter the appropriate

Casework Analytical Methods:
Page 73 of 106

results group. These are typically
denoted by the analyst initials and
should automatically populate from the
Load Sheet.

Instrument Protocol 1: Enter the
appropriate instrument protocol (i.e.,
PP16 5 sec, PPl6 3 sec, PPl6o 10 sec).
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PowerPlex 16HS specific run module and
protocol settings for sample plates are
as follows:

Module Type: Regular
Template: HIDFragmentAnalysis36 POP4
Iny. kV: 3

Run Time (seconds):2000

9

Protocol Type: Regular ., cfb
DyeSet: F é\

Inj.Secs: 3-10 C2§b
\0

3 secs - Allelic{géﬁ
5 secs.- Sample qsé;&ally

prod [injection
ti sted (3-10
&E@g K @&\alyst S

'scnéei

@
4.1.2.3 Dela@ any\@qus @wells. Perform a ‘Save

AgIt pl document to disc (i.e.
subsequent transfer to the
()ABI g;% e document must be saved as a
(50 E}\\ fé)tab delimited) .
\6 @the previously saved plate document
\:> b¥,sélecting ‘Import’ on the ‘Plate
ager’ window. Browse to locate the
aved .txt file and choose ‘OK'.

{6
KOQ 46@.5 Open the imported plate record by

highlighting it and clicking ‘Edit’.
Review the information in the GeneMapper
Plate Editor to ensure that it is correct
or make changes as necessary. Click ‘OK’
when complete to save the plate record.

4

4.1.2.6 To perform more than one run of a sample
(e.g. multiple injection times) select
Edit/Add/Sample Run in the GeneMapper
Plate Editor window. This will add
additional Results Group and Instrument
Protocol columns to the end of the plate
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record. These additional runs may be
added at any point in the run, prior to
the last injection, if the scientist
notices that a sample would benefit from
re-injection (e.g., repeat because of bad
injection or to vary injection times
[from 3-10 seconds]). Additional Results
Groups and Instrument Protocols may also
be filled in on the original Load Sheet
template prior to importing. ng
4.1.3 In the manual control window, the‘é§$entlst may
choose to set the oven to 60°C s hat it will be

ready to run. Choose Oven in ‘Send Defined
Command for’ drop down menu -« . In the ‘Command
Name’ box, choose Turn On/ oven, w{EP a
“WValue’ of On, and Clle end Com Next

. 14
in the ‘Command Name’ k@ J?) (j/ oven
temperature, with a <% g;) QS% and click
‘Send command’ en has been

turned on and th<§§bmpe2§fur€§>et, the oven will

only preheat f before shutting
itself off. <?

4.1.4 Prepare sq@es @@lary electrophoresis:

products (including
typically 1uf-1.5u¢ rxn is
é§> cg§ée £/ 10u! of ILS Master Mix (made by
g\\ dq&gé/o.me ILS600 size standard/sample;
@) \:§> 9¢51ut deionized formamide/sample and

ing quantities for N+2 in Master) that

as been dispensed into the wells of a
<2> pre-labeled plate. For Allelic Ladders

add 1uf! Ladder to 10uf{ Master Mix. Note:
The master mix may be altered by adding
0.25u¢ ILS600 size to 9.75uf deionized
formamide if ILS peaks are too high.

4.1.4.2 Matrix samples are diluted 1:10 in
Nanopure H,O (a 1:5 dilution may be
necessary). 5Suf of each matrix dye
fragment is then added to 480u!¢ of
deionized formamide (without size
standard) . Load 25 p?¢ of the fragment
mix into each of four wells on the pre-
labeled plate, which will include each of
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the four capillaries (e.g. wells Al
through DI1).

4.1.5 Following sample addition, place a plate septa on
the plate and heat denature for ~3 minutes at
95°C. Immediately chill in benchtop cooler (or
on ice) for 23 minutes (perform on all sample
types - ladders, matrix, controls and samples).
Note: the plate septa may be cut to cover only
those well columns being used on smal%@%pplate

runs. A\O

4.1.6 Place the sample plate into the e base and
secure the plate retainer clip top, making
sure that no gray is v1s1ble»(brough the holes.

4.1.7 Place the plate assembly hg;b s ent and
close the doors. The e m ‘Plate
View’ window, under will turn

yellow when the pla S §?€ and has been
detected by the i rumqg$

4.1.8 Prior to runnl th Qgi confirm that dye set
F is select nd {he ect active calibration
for dye sg\' ﬁtfet pectral viewer.

4.1.9 Locate rd in the ‘Plate View’

*g; t it by clicking on it once.

wind and
ng? he cord highlighted, click the
Qé e fnk the plate to that specific

Qc z%/ plate map will turn from yellow to
x» gree it is successfully linked. Verify the
‘K corre cheduling of the run in the ‘Run View’
(ﬁb win Select a run and confirm that the
<$) c ponding wells highlighted in the plate

4

d ram are correct for that run. Make
adjustments to the plate record if necessary.

4.1.10 Click the green Run Instrument arrow button in
the toolbar to start the run. Monitor
electrophoresis by observing the run, view,

array, or capillaries viewer window. Each
injection (set of four samples) will take ~45
minutes. Note: to run a duplicate plate record,

the plate may need to be unlinked prior to
linking the duplicated record. This is done by
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highlighting the currently linked plate record
and clicking ‘unlink’.

4.1.11 After completion of the spectral calibration run,
open the ‘Spectral Viewer’ window to evaluate the
spectral and set the active calibration. Confirm
that Dye Set F is selected. Click on individual
wells in the plate diagram to see results for
each of the four capillaries. For each
capillary, verify that four peaks are Qgsent in
the spectral profile (upper pane), & the order
of the peaks are, from left to rig blue-green-
yellow-red, and that the peaks ar@,sregular in
appearance. Next verify that peaks are
present in the raw data pro (lower pane),
that the order of the peaks é’ from ft to

right, red-yellow-green- b% &3 t he peak
heights are above 750RF§2 0 RFU is

ideal) . If all four Q@ s, then the
calibration should Qz,sage' Q?§ t as the active
calibration. \\ (\

ust pass in order to
ion. A passing
green in the plate

capillary k%}CO
capillary status may be
Log’ under ‘Instrument

dlagram c\ n
v1ewed 6;\
Rému spectral calibration as

11 four capillaries pass.
4.1. 1Z§A QS§SE ion of the run finish filling out
30x1 Injection Log (Form 422-QC).

®%ATA ANb@ls GENEMAPPER® ID (GMID)

Note: All four<%ap1§§s}l

accept a sp al

4.2.1 Data analysis is NOT performed on the instrument
computers. Transfer the run folder (including
the sample sheet) to an analysis computer using a
portable USB drive. After analysis and review
are complete, a copy of the run folder and GMID
project(s) for each case will be stored on the
ISPFS network drive. The Run Folder on the
instrument computer may be deleted at this point.
Case-specific CDs will be made for discovery upon
request.
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Note: prior to data analysis, the appropriate
panels and bins must be imported into GeneMapper®
ID. Additionally, previously run 310 Macintosh
data must first be converted to PC files using
the ‘Mac to Win’ conversion program.

4.2.2 Set up the analysis methods for GMID analysis as
follows (analysis methods are created and stored
in the ‘Analysis Methods’ tab in ‘GeneMapper

Manager’) : ng
“General’Tab: Name the analysis me so that it
reflects what the method is (e.g.@>30PP1l6-
50RFU) . %

“‘Allele” Tab: Choose the ap riate b set.
Choose ‘Use marker-specifi ter io 1if
available’, and ensure A nus{g distances
are from 3.25 to 4.75 §:3 from 4.25 to
5.75 for penta. Al S

h be 0. Note:
onrted for STRmix

without the st pplled

questioned sampl%@
f&

Algorithm 80-550 or 600), light
smoothln Q&gb rn size calling method
with b{3611n€% of 51 pts, min. peak half
w1d.&§: al degree = 3, peak window
lé) a ope thresholds = 0.

{zibé ’<§e may be set to either full or
part

“Peak Detect@’ T\Q Ag@ced Peak Detection

is empirically determined for each

run a r instrument. When using partial range,
(ﬁb the rt and stop points are determined by a
<$> r of the raw data and choosing points that
<2 W not include the primer peaks but will cover

the size range of 80 to 2500 bases.

Peak Amplitude Threshold was empirically
established as 50 rfu in all colors. Rfu
threshold may be raised up to 150 rfu for knowns
if necessary. Peaks below 50 rfu are deemed
inconclusive.

“Peak Quality’” Tab: The minimum peak height ratio
for Heterozygote Balance should be set at 0.7.
Set the max peak width to 1.5 bp and pull-up
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4.2.3

4.2.4

@

Q‘OQ

ratio to 0.05. The signal level and allele
number may be set according to analyst preference
and sample type.

“Quality Flags” Tab: The quality flags are only
used as a tool to aid in data analysis and review
(i.e. to assist in calling attention to potential
artifacts or data quality concerns). These flag
settings may be adjusted according to analyst
preference and sample quality. ng

Create and store a size standard f MID
analysis, under the ‘Size Standardsy tab in
‘GeneMapper Manager’. Name thev9ize standard so
that it reflects what the sta&@@rd is e g.
ILS600 80-600).

Data analysis will be §£§%rm{§ dt;;the ‘Basic
or Advanced’ size staﬁé standard
consists of the fol g;5k§€> , 80, 100,

120, 140, 160, OO 275 300, 325,
350, 375, 400 é%‘ 4 500 550, and 600

(the 60 and 608 pea optionally defined
by the analxéb §

Create a@he\ 6@@ Project:

é§} Fr&& ID main menu, select File/Add
o project. Highlight the
g2£1ate run folder in the pop-up
00 wd w and click ‘Add to List’. Once the
folder has been copied to the column
n the right, click ‘Add’ to populate the
project with the samples in the run
O@ folder.

4.2.4.2 In the Samples table, for each sample,
select the sample type, analysis method,
panel, and size standard from the pull-
down lists. Ladders must be assigned the
sample type of ‘Allelic Ladder’ for the
analysis to occur. In order to use the
control concordance quality flag, all
controls must be marked appropriately as
either ‘Positive Control’, or ‘Negative
Control’. All others may be marked as
‘Sample’

Revision 16

Casework Analytical Methods: BI-210

Page 79 of 106

1/20/16

Issuing Authority: Quality Manager



4.2.4.3 Save the project as the case # (and any
other descriptors that may be necessary).
A separate project should be created for
individual cases. To do this, highlight
the samples not associated with the
particular case and choose Edit/Delete
from the project main menu. Optionally,
samples may be added to the project
individually, rather than the efrire run
folder. Note: the analyzed, ject will

be exported to the run fol }~at the
completion of analysis/r W

4.2.4.4 Analyze the samples kY yclicking the green
Analyze button. e prOJe has not

already been save mp 1 appear
to enter a prOj naﬁ% analysis
will commenc

4.2.5 Evaluate GeneMapp§§)ID é;ta

4.2.5.1 The RagzDatgsgay

anal@l s \Qrt .

reviewed to determine
p points, or to
e problems, off-scale
'spikes' or other
t may interfere with data
d require re-injection or
rective measures. Expand the

g\ der located in the navigation pane
(@) 00 o@c e left. Highlight the sample(s) of

erest to view the associated sample

nformation, raw data and EPT data.

<2§E) Minimize or highlight the run folder to
O

@

return to the main project window.

&
Q¥
4.2.5.2 Check the ‘SQ’ (sizing quality) for all

samples. A green square indicates that
the sample has passed the sizing criteria
and need not be manually examined.
Examine the size standard of each sample
with yellow and/or red ‘SQ’ to confirm
correct assignment of fragment sizes.
Highlight the sample(s) of interest and
click the Size Match Editor button. If
necessary, adjust the peak assignments by
right clicking on a peak and deleting,
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adding, and/or changing values. If all
peaks are correctly labeled but the
quality score is below 1.0 (may be
checked by choosing Tools/Check Sizing
Quality), click the ‘Override SQ’ button
to set the SQ to 1.0, if desired. Once
all edits have been made, click ‘OK’ to
save the changes and close the Size Match
Editor (clicking ‘Apply’ saves the
changes but leaves the Size Mat@h Editor
open). These samples are re for
reanalysis in the project ow.

Note: Data may still béqseemed acceptable
without the ILS 60 a Qbor 600 bp peaks

present. If additi l peaks

assigned because -t gh of TMR
peaks (typicall melqg aks), the

scientist ma oo ysis Method

with an 1nc se shold for the
red channaéb e hese peaks from
being é te& /gke51red.

4.2.5.3 Exam%?e hg?b green, and yellow
ic

\

@

Q‘OQ S

4.2.5.4

Casework Analytical Methods:
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Qg i Check that correct

ents were made.

g\ as
NO ’&O&automatlcally averages all
é§> ders in a run for genotyping.

th es are assigned by comparing the
<Zﬁ g of unknown alleles from samples

' the sizing of known alleles
ontalned within the averaged allelic
ladders of each locus. A ladder(s) may
be omitted from analysis by deleting it
from the main project window prior to
analysis.

Data may be examined in wvarious
combinations of colors and/or tables to
identify bleed-through, spikes, stutter,
-A, off-ladder wvariants, etc. Sample
Plots viewed from the ‘Samples’
tab/window, allows all loci in a given
color(s) to be viewed simultaneously.
The Sample Plots view from the
‘Genotypes’ tab/window; however, allows
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loci to be viewed individually (more than
one locus can be viewed at the same time
by adjusting the number of panes
displayed) .

4.2.5.5 GeneMapper® ID includes a series of
quality flags (PQVs) to alert the analyst
of potential sample quality concerns. A
green square indicates that sample data
has passed all of the quality ﬁ@cks, but
yellow or red indicate that, data has
a problem with one or morqu the quality
checks. A yellow or red g does not
necessarily mean that data is bad or
unusable and the fla (bare not to be
relied on solely. analys ay choose

to use the PQVs, 4 com in with
manual data exa athg in the
identificati ugh, spikes,

stutter, of va ts, -A, etc.
Once the déba h{@ valuated and
deemed Q} pt e analyst may choose

14
to ove 1de yé%&ow or red Genotype
Qua iby y right clicking on

enotypes Sample Plots
verriding the GQ flag will
caus t:glher flags to turn from the
(b‘.Q !@u % lor to gray.
'5:5 @]&ative controls (including reagent

\:> b should be examined to verify that
xS\ displays a relatively flat baseline

é % n blue, green and yellow.

<$§Q 4(f> .7 Review all samples (including positive
controls) for the above listed
‘artifacts’ and evaluate: peak height and
shape, matrix/spectral quality, and
individual sample profiles. Compare each
sample with the allelic ladder(s) and
examine for off-ladder or microvariants,
signals that were too low to be genotyped
and assignment of genotypes to stutter
peaks (or minor peaks that may have been
subtracted as 'stutter', etc.

4

Revision 16
Casework Analytical Methods: BI-210 1/20/16
Page 82 of 106 Issuing Authority: Quality Manager



4.2.5.8 Reanalyze individual samples with

different Analysis Methods, as necessary
if the rfu cut-off will need to be
changed (raised for knowns if excessive
artifacts).

4.2.5.9 Edit peaks as necessary, by right

clicking on the peak label and selecting
‘add allele’, ‘delete allele’ or ‘rename
allele’. The allele should be Q@beled,
at minimum with the allele c{?@ however
the analyst may select up our allele
labels, including peak hepght and size,
from the ‘Plot Setting itor’ window.
Note: labels added igégrtifact peaks,

such as spike, pul , etc ggél appear
in the Genotypes s a itional
allele. () \% tb

4.2.5.10 Samples de g quff ladder (<
or > sma \t ladder allele,

\&b

respec Q}ly ‘Skr lﬁ&lele, or
microvafrian s with incomplete
rep q$}e %é) should be re-analyzed
fqébverfgg where necessary (e.g.,
ofile in no-suspect case).
Mlcr will be labeled and
re tgzz "X.Y" (where X is the number
pW¥ete repeats and Y is the number
pairs of the incomplete repeat).

adder will be reported as > or < the

o
{\% 0 gest or smallest ladder allele,

Q‘OQ S

espectively. Note: the nomenclature for

upload to NDIS may necessitate a change
in allele designation. STRmix requires
only numeric values and off-ladder
alleles reported as > or < should be
assigned a value not observed in the

population data (60 for example) prior to

export.

4.2.5.11 GMID automatically flags off-scale

Casework Analytical Methods:

Page 83 of 106

(camera saturation) data. This data may

still be acceptable if it is limited to a
few or a single peak and the overall data

for that sample is of good quality.

Revision 16

BI-210

1/20/16

Issuing Authority: Quality Manager



4.2.5.12 Export an allele/genotypes table to
Excel and save it in the run folder. The
table will be printed for the case file.
The table may also be exported as a .cmf
file for CODIS import. To create a .cmf
file, the specimen category must be
assigned and the export fields set in the
‘CODIS Export Manager’ under tools in the
main menu. Tables for STRmix should be
exported as text files for que e;oned
(allele, size, height) and k éal
(allele, size) with 12 all s per locus.

4.2.5.13 Print the ‘Samples Plo@éﬁbfor case
files. Only one of g allelic ladders
need be printed foi> cumentau%sn

purposes. \x
5.0 Comments: Qo
5.1 The 3130 Data Collectx? ft@}ﬁ:e @es not allow the
entry of spaces in s, names, etc. An
alternative charact (e , rscore or dash) must
be used in place*éb spggés entering information.

0 O
%@Q\)
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BI-212

STR INTERPRETATION GUIDELINES AND STATISTICAL ANALYSES

1.0 BACKGROUND: ng
Following generation of an STR profile the reigits must be
interpreted by a forensic scientist. This a ytical method
provides general interpretation guidelines r interpreting
samples in forensic DNA casework. These+dujidelines are
designed in order to ensure that conclueions are ported by
reliable data, derived using a sc1engb , are
objective, and consistent from one ther

The interpretation of DNA resu hQé;é &g?lmto account
the DNA results obtained, thek tur R& sample, the
condition of the profile, ly valid assumptions
made, and should be scien flcaé;y ifiable and based on
the collected experlen W of the laboratory and
the scientific commu T se elines are designed to
provide a general fé%y K{%ﬂ interpretation but may not
account for all s arl \\ ill be encountered. In those
scenarios the f”Y@msié\' i st and DNA technical lead will

determine thQ\ rs%D on that is scientifically most
approprlate ,&

Softwar Arogr}g %Vallable to the forensic scientist as
tools aide in 1r interpretation. STRmix™ is a software
prog that s a fully continuous approach to DNA
1nte ation. It standardizes the analysis of

1les in aboratory by using estimates of wvariance of
results derived from validation data. DNA analysis is a
comparative test and STRmix™ provides statistical weight to
comparisons by calculating Likelihood Ratios. The PopStats
software from the FBI is used for statistical calculations in
paternity cases.

STRmix v2.3 User’s Manual (October 2015)

ISP Forensic Services STRmix Validation
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D. Taylor, J.-A. Bright and J.S. Buckleton. The
interpretation of single source and mixed DNA profiles.
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2.0 SCOPE:

To provide a reliable and consistent method for interpreting
STR genetic profiles from forensic casework and performing
statistical analyses.

3.0 EQUIPMENT/REAGENTS:

GeneMapper™ ID Software

Computer q;

STRmix™ Software .cgb

PopStats Software A\
4.0 PROCEDURE: ('OQ

NSD
4.1 CONTROLS

determine if the rea

4.1.1 The purpose of a REAGENgég?ANKQ Q(I{ to
NA

extraction/isolatio h@ ated with human
DNA and as a met Qéb ng facility
decontaminatio () er® ID, peaks above
threshold shou 1n the CXR (red dye)
lane, corre dlg§>to ILS600 size standard.
Electroph ra blue, green and yellow
dyes shoqgsgghéb atively flat baseline
throug ut t2§~ (discounting primer signal,

' or CXR bleed-through). If

fluo&cen
é§> , with characteristic 'peak'

QQ pe 1@9 %Qégle in the electropherogram of a
@ ﬁ@ @ and does not disappear upon re-
r

*é\ inje esults for all associated samples may
‘K be de ¢ 1nconclu51ve (close examination at 50
(Q rfu <§Dperformed on all samples to examine for
<$> p§;§§hce of any alleles seen in the RB). Data
<2 m be deemed acceptable if contamination is
'isolated' to the RB. The reagent blank should
be treated the same as the least concentrated DNA
sample within the associated batch, in terms of
volume and amount amplified, injection
time/amount, and analysis threshold.
Additionally, the reagent blank will be
reamplified with samples from the set if any of
the amplifications conditions are more sensitive
than the original.
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4.1.2 The purpose of the POSITIVE AMPLIFICATION CONTROL
(2800M DNA supplied with the PP16HS kit) is to
assess the amplification process, ensuring that
adequate sample amplified simultaneously would
produce an appropriate signal. All expected
alleles (see below) must be detected, using
standard parameters or all of the samples
associated with amplification may be deemed
inconclusive. Data may be deemed acceptable if
all alleles are present (though some epbelow
50-rfu threshold) AND the other posi é% control
(Extraction Control) appears as ex ted (i.e.

the problem is confined to the 2 sample) .
LOCUS GENOTYPE @\_OCUS (OGENOTYPE
D351358 17,18 \§B 6,9.3
D21S11 29,31. 2 le/ 16,18
Penta E 7,14 12,12
D135317 9,11 Qb Bgé 8,11
D16S539 9,1§0 @ 1PO 12,12
Penta D ég \(\ &AMELOGENIN X, Y
VWA \Q % D8Sll79 14,15

TPOX \Qll 20,23
@\(b 0;
QO O
4.1.3 The‘§$}pos&$of NEGATIVE AMPLIFICATION CONTROL
f

any human DNA contamination
urra@, g<h process of amplification set-up
& @} % at point) and as another method of
X» moni rDQ%, facility decontamination. In the
‘K GeneM ﬁa}r® ID electropherograms, peaks above
(55 thr 1d should only appear in the CXR (red dye)
<$> 1 corresponding to the ILS600 size standard.
E tropherograms 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
negative amplification control and does not
disappear upon re-injection, results for all of
the samples associated with that amplification
will be examined for the presence of the same
peak(s). It is possible, since this control is
processed last and its tube deliberately left

4
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open during the amplification set-up (to
demonstrate maximum contamination potential),
that it would be the only sample affected.

If extraneous peaks appear only in this control,
the data for other samples associated with that
amplification need not be deemed inconclusive.
This occurrence should be documented and the
scientist's determination (and basis for it)
documented in the case file. ng

4.1.4 The purpose of an EXTRACTION CONTR ‘\sample is
primarily to assess correct geno ing, however,
it does take measure of all of steps in the
analytical process from extr Qbion through allele
designation. The extractig ontrols g?nsist of

~3mm? cuttings of previou th stains
prepared in batches. xtrig ntrol must
be run with every bat f Qb cases (will

generally be extrac §& nce samples or
non-semen eviden ev1 ng scientist will

verify correct Q} tyg} part of the
technical revi Failure of the

extraction rog\ ated to that sample,
will not QE@ es inconclusive.
<
4.2 RFU THRESHOL%% \ OC)

4.2.1 A kah rfu will be used for data
3& ysﬁ@ stloned samples (known samples may
(§§ t 150 rfu if necessary). If
XS\ nece®$ary, Ygo back in the process as follows:
‘K repea Jection (changing injection time; 3-10
(55 sec allowable range), or perform re-analysis
<$> (] , changing amount of amplified product added
<2 f fragment analysis), or re-amplification

(increase DNA template), or re-extraction.

4.2.2 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 (e.g. on the table of results).

4.2.3 Peaks marked as off-scale in GeneMapper® ID
(indicating camera saturation) will not be
interpreted if multiple peaks are affected and if
it causes excessive artifacts (i.e. split peaks,
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increased stutter, pull-up, etc.) which interfere
with data interpretation. If the overall quality
of the data is not acceptable, 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. Note: Peaks that
exceed the saturation threshold of 7,000 RFU in
STRmix are treated gqualitatively. q’

4.2.4 Multiplex amplification kits are deskﬁ@éd so that
heterozygous loci in single—source.éémples
generally demonstrate relativel lanced peak
heights [typically 270% peak heéSht ratio (phr)].
Some samples, although 51ngle\ urce, may at

times demonstrate greater lance u to
degradation, stochastic e binding
site mutations, preferecgﬂ tion, etc.
Peak height ratios fo <706 phr) will

be flagged in GeneMdzper

4.3 EXTRA PEAKS (NON- Mlxegéss) {$>

@

4.3.1 PCR ampllflaé;non\é} oci typically produces
a minor core repeat unit shorter
than the eak (n-4 for
tetran(@leo t:;:)and n-5 for pentanucleotide
lOCJ‘zE peak is referred to as the

rcent stutter generally
re allele length and does not change
(319 1 ca with the quantity of input DNA
(pea ts within ~50-4500 RFU); however, may
be 1 sed in low-copy samples. The

{Q mea ment of percent stutter may be unnaturally
{F) hsgga%or main peaks that are off-scale or due to
<2 P lems with spectral performance and can be
corrected by diluting (or reamplifying less DNA)
the sample and/or applying a new spectral.

4.3.2 Electronic or fluorescent spikes are random
events that produce generally spike-shaped peaks
in most or all dye colors at the same location
(equivalent bp size) within a single injection.
Peak heights usually vary between dye colors for
a given spike. These anomalies are generally not
reproducible and will typically be eliminated
upon reinjection. If the spike is above the
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analysis threshold and falls within an allelic
range that could interfere with either computer
analysis or scientist's analysis, the scientist
will label the spike in the GeneMapper® ID
software so that it appears on the printed
electropherograms.

4.3.3 Dye “blobs” are anomalies that typically occur in
the same approximate location in multiple
injections and do not always disappear onn
reinjection. Blobs generally look 11 broad or
irregular peaks and may occur in a.ébngle color
or multiple colors at the same a ximate
location but can vary in heighﬁég The blob should
be labeled on the electrophexdgram (in GMID) if
it falls within a diagnostiS%}egion an@~is of

significant size to potenEa z;; re with
analysis. ()

4.3.4 Bleed-through or pukzrupgi QQ a result of
the spectral not rec all of the
spectral overl oS with the PowerPlex
16 HS kit from2§ellqébln ) and may be
increased d e Qé@*s peaks. These pull-up

peaks are,{@. (same bp size) as
peaks 1nCépth§§ and are easily

recogn ence of bleed-through should
be 1 <? orresponding electropherogram
§§> alls within a diagnostic region
nd is @§> tficant size to potentially
h analysis. If excessive bleed-
X» thro®gh wcMurs in a color other than red, and is
‘K not d o0 off-scale data, a new spectral may

OQ® nee% be performed.

<2<‘ 4.3.5T Polymerase can catalyze the addition of a
single nucleotide (predominantly adenosine) to
the 3’ ends of double stranded PCR product,
resulting in product one base pair longer than
the actual target sequence (+A). Amplification
parameters include a final extension time, so
that the reaction is driven to full A addition
(i.e. all product is +2). Split-peaks may occur
as a result of incomplete A addition and appear
as a single allele represented by two peaks one
base pair apart (-A and +A). This can occur when
the amount of template DNA is too great
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(overloaded sample). In this instance, Taq is
unable to add the A nucleotide to the entire
amount of product generated in the time allotted.
These samples will typically contain off-scale
data as well. Split peaks can be alleviated by
incubating samples at 60°C for an additional 45
minutes, followed by dilution prior to
reinjection. It may be necessary to re-amplify
the sample with less template DNA. q’

4.4 MIXTURES 9
A\
4.4.1 1f, after the elimination of poss@éﬂe stutter
and/or bleed-through, a profile ows at least 3
peaks at 2 or more loci, thl&ébs strong evidence
of a mixture. A profile s ng 3 or Qgre peaks
at a single locus and add#tyona elow the
analysis threshold at o€§er lqg {SL' SO
indicative of a mixtu% C) (’O
4.4.2 Loci that demonsthbe mé%’t \alleles but have a
heterozygous r (9 of{Sﬁ) y also be indicative
of a mixture. 220wegéb j ata are obtained from
multiple 1lo ib a S\l should expect to see
ications (> 2 alleles)

4.4.3 Mix%§§§)as&éssqiﬁz> in terms of determining the
P@ b@& ture (# of potential

%le performed prior to examining the

Q f@m\c (& files.
4.5 s@;ﬁx Analé@}

(§g 5.1 Agiz itable mixture profiles will be
nvoluted in STRmix prior to making

conclusions about comparisons with probative
known reference samples. Clear single source
profiles do not require STRmix deconvolution
prior to making conclusions about comparisons
with known reference samples, although STRmix may
be helpful for some partial and/or low level
single source profiles to help determine if
allelic dropout is probable. Single source
profile comparisons can be performed manually and
only the matching known reference sample needs to
be compared in STRmix in order to calculate the
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LR statistic. Unknown single source profiles will
be searched against the staff elimination
database using either the STRmix database search
function or the CODIS software. Non-probative
comparisons as detailed in Biology QA Manual
section 11.3.7 may be performed manually if only
a qualitative statement will be reported or to
determine the presence of a known contributor for
conditioning purposes (alternatively if the
comparison is complex STRmix may be u éb to
assist in making these determlnatlom Note:
Results that are too complex (5 ormdQMe
contributors) or contain minimal a (typically
results at fewer than 6 loci) 1d not be

interpreted. ()
\
d

4.5.1.1 Prior to export Qsh eneMapper®
ID questloned mpl éé?ko have
stutter fll if Known
samples m gz% with stutter
filter 11 &h tlfacts
(inc ESh —2 repeat stutter)
must™Noe d Qb 1or to export.

ué%tlogéb es must be exported
Céggk e{2§ ize, and height. Known
§§s

be exported with only
al size. The export tables will
contain 12 alleles per locus
é§> c§}1g%l rofile contains more than 12
g:\ es, including stutter, then the
ber of alleles will need to be
xS\ ncreased in both the export table and
‘K STRmix settings).

<$§Q <f> .1.2 Launch the STRmix software and select
<2 “Start Mixture Analysis” to begin
analysis of a sample. Note: “Batch
Mode” may be used if multiple samples
are to be processed at once.

4.5.1.3 Enter the Case Number and Sample ID.

The Case Notes section will be utilized
to document assumptions such as the
number of contributors or conditioning
the interpretation based on the
presence of a known contributor.
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4.5.1.4 Enter the Number of contributors to the
profile. Note: The number of
contributors will be based on the
entire profile and will be the number
that best explains the data. If the
scientist is unable to determine the
number of contributors to a profile it
may be appropriate to interpret the
profile using alternate numbers of
contributors (e.g., 3 and 4) de report

both statistics. In some, arios
where the number of cont tors cannot
be confidently determi it may be
most appropriate to n interpret the
profile.

\0
Select “ISPFS P@%x *as ‘@%\(%NA kit
used. O (1/
# MCMC acqgp ts S;? nin accepts

resp Some complex
mixt lt from increasing

1o lO fold. This shall
llowing consultation
ﬂ\\ technical lead.

‘Q &r Settings” button may be used
é§> <§Eb t a default setting only for
\\ ;@ézzun being performed. Any changes
() 1 appear in bold in the results. The
xS\ efault settings were determined either
‘K empirically via internal validation or
<2> are the manufacturer recommendations
O

default\’J&j 50 0 % 100, 000
Q :

and shall not be changed without
consulting the DNA technical lead with
the exception of the “Ignore Loci”
button which may occasionally need to
be used as in scenarios where a tri-
allelic locus is detected.

Q‘OQ

Select “Confirm” to proceed with
analysis.

4.5.1.5 Under Set Evidence EPGs select “Add
EPG” and then “Find Text File”.
Navigate to the table exported from
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GeneMapper® ID for questioned samples,
highlight the appropriate sample,
select “OK”, and select “Add EPG”.
Note: It is also possible to use a
STRmix input file or to create a file
for the EPG. See the STRmix User’s
Manual if this is necessary.

At this point a reference EPG will only
be added if the interpretati ﬁpis being

conditioned upon the prese of a
known contributor or if 1LfAMs a single
source profile and man comparison
has already included individual. If
this is the case a»(@ference EPG can be
added following same met d as
above. After ad ef ce EPG for
condltlonlng ion the

sample need ;:? hted and
“Change H Let &Q order to assign
ut

the co h Hp and Hd.

When@one &PGS select “Confirm
RS
4.5.1. ngh nce samples are being

this point (see 4.5.1.5)
Q§§jzatlon settings are grayed out
é§> final screen. Select either
g:\ t” or “Start & Search” to begin
C) <>’ h deconvolution. Note: All mixture
xS\ rofiles will be deconvoluted using the
‘K “Start & Search” function to compare
QQ % the results to the default database
KO O@ which is set as the ISP staff
<2 elimination database. Single source
profiles only need to be compared
against the elimination database if the
source 1s unknown and this comparison
may be performed either in STRmix or
CODIS. This is a quality assurance
measure to check for possible sample
contamination. The STRmix search will
return candidate matches where the LR
exceeds a certain threshold. The
default setting for this threshold has
been set to 10,000. Ultimately the

Revision 16
Casework Analytical Methods: BI-212 1/20/16
Page 95 of 106 Issuing Authority: Quality Manager



I

&\b

forensic scientist will assess the
search results and determine if
contamination is or is not likely.

4.5.1.7 Select “Run Report” to create a .PDF
Advanced Report file. It is important
to do this now because this is one of
the reports which should be included in
the case file and there is not an
option to create it later. %ﬁggct
“Create PDF” and “Save”

At this point it is a riate for the
forensic scientist to spect the
report to verify thdl the analysis is

appropriate. Somi;sc portant ects to
check include

1ons, run
information d nos{%
efficiencie eness of the

welghtlng %t 1xture

propor seﬂﬁb el ing will be

cons] Q} t wééh e expectations of the

anal¥st bgéb heir manual review of

thé;pro . Us efficiencies are

,@ect@ t% roximately mimic the

Caﬁ Q\ n f the electropherogram.

\QSD Fu e ormation on interpreting run
>

on diagnostics can be found in

e}
(§Gkgzi 10.15.4 of the STRmix User’s
YAl

\:> ose the .PDF file and the Advanced
O Report window and then select “Finish”.

(§Q 5.2 Cigaxmdng initial deconvolution of questioned
t

xture profiles, probative comparisons to known
reference samples from persons of interest
(POIs) will be individually compared to the
profile and Likelihood Ratios (LRs) calculated
using the “LR from Previous Analysis” button
within STRmix. Note: STRmix analysis may not be
necessary for comparisons to single source
profiles or those deemed non-probative in
accordance with Biology QA Manual section
11.3.7.
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Each person of interest shall be compared
separately using the propositions:

Hp: POI and N-1 unknown contributors
Hd: N unknown contributors

Where N is the total number of contributors to
the profile.

Or ’ ng

Hp: Known, POI, and N-2 unknown ributors
Hd: Known and N-1 unknown contrd tors

Where known represents cont{?butors whose
presence the interpretatiﬁbls cond1Q3pned upon.

If more than one POI géeult ~§h Giglkellhood

Ratio supporting in t may be

appropriate to cakzy Q&h Qi nder alternate
propositions i tiple POIs. This

should only ne@e 'iepported by the data
and case cir mst ] e most relevant LR (s)

will be rqé?rte&éan LR reports will be

retaine le. In this scenario the
propos%Lons\\ et) :
Hp ‘(@Is d&unknown contributors

N )

nomwn ntributors
O

@QXés&the number of POIs in Hp.
QQ@ %
QKO @Known, POIs, and N-1-X unknown contributors

2

Known and N-1 unknown contributors

4.5.2.1 From the STRmix main screen select “LR
from Previous Analysis” and navigate to
the “Settings.ini” file for the initial
deconvolution of the sample of
interest.

4.5.2.2 In the Sample ID section the item # of
the known sample being compared may be
added to the end of the questioned item
Sample ID. Select “Confirm”
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4.5.2.3 Under Set Reference EPGs select “Add
EPG” and then “Find Text File”.
Navigate to the table exported from
GeneMapper® ID for known samples,
highlight the appropriate sample,
select “OK”, and select “Add EPG”.
Note: It is also possible to use a
STRmix input file or to create a file
for the EPG. See the STRmix User'’s
Manual if this is necessary.ng

Select “Confirm settings@\

4.5.2.4 Populations using theqﬁﬁ%T allele
frequency data from\ frlcan American,

Caucasian, and Hi nic popuq?tlons
will be the def het ues of
0.01 are to b sed

populatlon 63% <3Zﬂatlon data
may also usQéT ailable and
releva ar case. For
smal ESbla§§a dﬁglatlons (e.qg.,

Nati Amgébcigssia 6 value of 0.03
58
é‘ej@ \@Qtn.
4.%95 8(&10e§the Advanced Report by
e> <G%e c®ing “Run Report” then “Create
\ E}{’ and “Save”

N
\\ \:> is report will contain a number of
{5’ (:) different Likelihood Ratio (LR)
2 CE) calculations for the person of interest
O@ and shall be included in the case file.
The LR value reported will be the

lowest Total LR from the three
population groups incorporating the
99.0% 1l-sided lower HPD.

If a single locus results in an LR of O
while all other loci have LRs > 0 the
forensic scientist needs to inspect the
data closely.
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The STRmix internal validation data
shows that the LR ranges below support
the associated conclusion:

LR > 1,000 supports inclusion
0.001 > LR < 1,000 is inconclusive
LR < 0.001 supports exclusion

Close the .PDF file and the Advanced
Report window and then selea&?’Finish”.

4.5.2.6 Repeat the “LR from Prev] S Analysis”
process for each known ference sample
where the comparison %9 probative.
After analysis and.fgview are complete,
a copy of the ST files f each
case will be st
network drlvec> 4&

4.6 Major and Minor Contrlbut%s O \

4.6.1 Likelihood Rapégé\tatx§31 aﬁ\calculatlons

performed by S o account contributor
order througé%nnc n of the factor of N!
calculati Q} he LR statistic applies
to the nﬁ%@ @s ole rather than a component
(major (or ml <:§:&he mixture. Nevertheless,
Qi) jor and minor contributors may

dete (ﬁ}nat
§$§ alitative information or be
S searches. In addition to the

Q} w, the mixture proportions and
QO welg S in STRmix may be useful in
‘K deter ng major and minor contributors.

09 6.2 I@robable 2-person mixture (no more than 4
1

es at any given locus) it may be possible to
determine a major versus minor contributor at
some or all loci. A major profile is one in
which a distinct, predominant DNA profile is
present (as determined by number of peaks,
relative peak heights, and peak balance). A
minor contributor is the less predominant DNA
profile in the mixture.

4.6.3 For loci where distinct major/minor genotypes are
discernible (this will occur rarely in a mix of
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more than two individuals' DNA), both genotypes
may be reported.

4.6.4 Given that heterozygous peak ratios are not 100%
(complete balance), caution must be exercised in
determining "shared alleles", as a scientist does
not know (a priori) which allele of a
heterozygous individual may be predominant (i.e.,
the "highest rfu peak" in the 3-peak mixture may
not be the shared allele). Calculatio tho
determine the relative peak height x s of 3-
peak loci may be performed to assi \\Th this
determination (see Quality Manualqiﬁzendix B for
calculation examples).

O

4.7 Conclusions Qg

4.7.1 In general, an LR > 1 sgéport{gﬁp\\ lu51on and
n

an LR < 1 supports HdQ =1 is
typically viewed as ut X valldatlon
data shows that 51od2$1 nown non-
contributor ca ESSulqsah di\LR > 1 and a true
contributor an™R < ange of LRs for which
this may ocqé@ wa <bbs d to be between 0.001
and 1,000 validation. For this
reason S §§§§q> ons in which the LR is
betwee O 00 n 00 will be reported as
1,000 will be reported as an
QS? 0.001 will be reported as an
u51@9 @numerical LR only needs to be
(§§ 1nclusions. The quality of the DNA

QO pro e an strength of the inclusion will Dbe
refli§§:ﬁ in the magnitude of the LR. Note: See

{Q Sec 11.3.7 of the Biology QA Manual for
<2<$> a ional information on reporting of

lusions and statistics.

4.7.2 In many forensic cases, the LR obtained for a
single source profile, 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. "SOURCE ATTRIBUTION' (see
Budowle, B. et al, Source Attribution of a
Forensic DNA profile. Forensic Science
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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 py<1-(1-a)!/V ~a/N, is used to
determine maximum RMP (px) that would support
'source attribution' for a relevant population
sample size (N) and selected confidenc QQimit

(i.e., o=0.01; 1-0=99% confidence).. a full
single source profile the LR is eq to 1
divided by the RMP. Qb

(UCL) of 99% (az0.0l) and " equi ent to

the U.S. population 6? %; census) .
This is reasonable as t BI{P casework
for jurisdictions all and this
calculation would p && m approach to

be used regardle jdzﬂsdl For these
figures, an R,222§bk3<\ O (less than 1 in
2.6x10%° or LR %uld confer 99%
confidence thé>ev iary profile is unique
in the pogQ%p r, an additional 10-fold
conserva

s recommended in NRC II, is

added thl zzgz)resulting in a frequency of
0l (LR > 2.6x10!1) for the

less ‘Q&an @
2k1n€> ce attribution.

:fab ng 2014 consensus figures, an
\% oper O&populatlon (N) of 2.0x107 has been
‘K selec c (representing the sum of the populations
(55 of o and the six surrounding states:
<S> I x106; MT=1.0x10°; NV=2.8x106; OR=4.0x10¢;
U .9x10%; WA=7.1x10¢ and WY=5.8x10%).
Therefore, an LR of greater than 2.0x1010
(including 10-fold conservation) will define
source attribution (at 99% UCL) for analyses
performed in this laboratory (See Biology QA
Manual, section 11.3.7 for reporting of
statistical frequencies).

The FBI has selected an uppe g(@onfidence limit

4

4_8 Paternity Statistics

4.8.1 For a paternity calculation, the LR corresponds
to the PI (Paternity Index).
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The PE (Pz) represents the probability that a
randomly selected individual would possess one or
more alleles inconsistent with paternity.

4.8.2 In addition to the LR and PE used in paternity,
the probability of paternity may be used.
However, given that this statistic requires non-
genetic information (i.e., the prior odds of
paternity), the prior odds used (e.g., Q@%)
should be explicitly stated (See BI1Q QA
Manual, section 11.3.7 for reportind of
statistical frequencies). Cz§b

5.0 Comments: .

5.1 Within PopStats the frequency é§>’ ~§$ ngo
profile is determined by the uat -<§ = 2pg and
the frequency for a homozyﬁ% {i determined
by the equation f (pp) = “g? wever, STRmix
uses the Balding and del so known as NRC
IT recommendation 4 O @&

5.2 The same STRmix sé;tlngé}h een validated for data
generated usin Qy econd injection times.
Further info Q\ Rmix settings are detailed
in the ISP zarenszgs ?f¥ibes STRmix Validation.

5.3 More de Qhed 1on on the biological models and
mathe a 1ca thDS underlying the STRmix
soft@atre und in the STRmix v2.3 User’s

z{a:\gal

Q‘OQ O‘b
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B1-400

DRIFTCON FFC: TEMPERATURE VERIFICATION

1.0 BACKGROUND:

Successful DNA amplification is dependent on consistent
thermal cycling parameters and achieving proper he£§ing and
cooling to facilitate the various steps necessar, or PCR.
It is necessary to employ a method of monitori{@b he thermal
cycler performance and verify that the corre temperature
has been achieved in order to have confide in the
amplification process. A variety of tem ature probes have
been developed to test the temperature qsgfpec1fl wells

within the different thermal cycler ' ents owever,
most of these have proven to be cu ;i§>consumlng,
and not amenable to testing the PCR
instruments. The Driftcon FFC multlple
temperatures within a short dﬁgZd tl and can be used on
the thermal cyclers, as wel D‘Qe instruments.

@

Driftcon Operations Ma

Driftcon Quick Star@u %@Q&n 1.4

2.0 SCOPE:

To provideé’ glan @md for verifying the performance of
r

laboratory cz%i s, to include real-time PCR

1nstrum§& . O\/

3.0 EQUI @T/REAG%@

(@)
<%o puter wi Driftcon Software
riftcon Hardware Module and Cables
Driftcon FFC Fixture
Driftcon Smart Card
ABI 7500 FFC Adaptor
Cork Leveler
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4.0 PROCEDURE:
4.1 9700 THERMAL CYCLER VERIFICATION

4.1.1 Set up the Driftcon by connecting the hardware
module to the computer and FFC fixture/probe plate
with the provided cables.

4.1.2 Insert the smart card into the Drifthébhardware
module until it stops. <$&

4.1.3 Turn on the Driftcon computer. c%pen the Driftcon
Software and login with the aggyoprlate user name
and password.

4.1.4 Turn on the 9700, place& 1%% to the plate
with the cable fac1ng<§; qgggf/start the
‘Driftcon’ protocol O he 9700 1id as
it will damage thQQ\ xtu§§ an oid the warranty.

4.1.5 In the DrlftcoﬂQéof w$§oose the instrument to
be tested. th {}s instruments does not
@ck start and follow the

appear aut 1c lyo

wizard p t§§SD

4.1.6 Choo(§81 5@;1 default protocol and make sure
the a ose in the 9700 protocol. Leave

essure, and temperature blank.

e<2( needed (these will appear on the

fln ) .

N

{g@ 7 Sta e test by clicking the check mark in the
rlght corner. Make sure the 9700 has heated

<2 etely and the protocol started before
startlng the test. The protocol will complete in
~25 min.

4.1.8 Once the run has completed, print the report and
place it in the QC binder.

4.2 7500 REAL-TIME INSTRUMENT VERIFICATION

4.2.1 Set up the Driftcon by connecting the hardware
module to the computer and FFC fixture/probe plate
with the provided cables.
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4.2.2 Insert the smart card into the Driftcon hardware
module until it stops.

4.2.3 Turn on the Driftcon computer. Open the Driftcon
Software and login with the appropriate user name
and password.

4.2.4 Turn on the 7500 computer, login with the
appropriate user name and password, an%gépen the
7500 SDS software. (b
A\

4.2.5 Turn on the 7500. Remove the traxé&rom the plate
loader and replace it with the adaptor. Place
the fixture into the adaptor ngh the cable facing
out. Place the cork leveleb% top of @e fixture
and close the plate loadeqb

4.2.6 In the 7500 SDS softwﬁ tc)@;g (Ré > New and
select Absolute Quan say, 96-Well
Clear for Contalng§$)andqg Nn for Template.

4.2.7 Save the plate<§bcu sds file with the

appropriate ngte S?éVopen the Instrument

tab.
4.2.8 In the 1ft are, choose the instrument to
be t ist of instruments does not

ap&Gl ?§ y, click start and follow the
rchb mp@k

4. 2 Chogs>t:‘<%§lftcon default protocol and make sure

‘K the s match those in the 7500 protocol. Leave
(ﬁb the dity, pressure, and temperature blank.
<$) Enc:’l notes as needed (these will appear on the
<2 fi report) .

4.2.10Start the 7500 run and Driftcon test. Start the
test by clicking the check mark in the lower right
corner. Make sure the 7500 has heated completely
and the protocol started before starting the test.
The protocol will complete in ~25 min.

4.2.110nce the run has completed, print the report and
place it in the QC binder.
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5.0 Comments

5.1 The second page of the report contains information
regarding the number of measurements for each probe.
The number should be approximately double the protocol
time. If significantly higher or lower, the
instrument may be heating too slowly or too quickly.
The percentage should be 100% for each probe. If a
percentage is lower than 100%, the probe may not have
been in the well and measurements missed. Jjust the

robes and run the protocol again. .

P P g \Sb

5.2 Pass/better than specifications/fail d@§€ for each
temperature may be found beginning o age four of the
report. The measured value, along{@ith the target
specifications are shown in this @ection.

QO N
e

o C)QQA(.O\Q/Q
& o
QO\\ SN
S &

S
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