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MBI-100

EXAMINATION OF BLOODSTATINED EVIDENCE

1.0 BACKGROUND:

Examination of items of evidence for the presence and
identification of human blood is routinely perf ed in
Forensic Biclogy using visual examination, pregﬂmptive
screening and confirmatory testing for iden&l ication of
blood and determination of the species oﬁ%é@igin.
Forensic Science Handbook, Chapter 7: qﬁ%ntlflcatlon and
Grouping of Bloodstains, pp.267- 337Qg@ren ice-Hall, 1982.

Sourcebook in Forensic Serology Qﬂmpm‘% ,and Biochemistry
U.S., Department of Justice, NIQ@ I&Q' p -133.

Cox, M. A Study of the Se{@ 1vgé§‘ Spec1ficity of Four

Presumptive Tests for Blg 65 f Forensic Sciences,

September 199%1; 36{5): _ 11()
>
é\\ébo

2.0 SCOPE: s(\ <<’>

To provide QQ sing of evidentiary material for
the presenc@) %

3.0 EQUIPME§;>§EAGENT

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

4.0 PROCEDURE:

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

l

VISUAL EXAMINATION
(USE OF LIGHTING,
MAGNIFICATION AS
WARRANTED) Bi=1ill

IR, AND

/

NC BLCCD DETECTED

.

Co
5
@UsPRECTED

BLQ&QSTAINS LOCATED
£S5

|

N~ PRESUMPTIVE SCREENING
NEGATIVE <—<§b (PHENOLPHTHALEIN or O-TOL)
<Sb <\ BI+104, BI~105
<?(> ~O ¥
NO POSITIVE

REVIEW & RE

RESULT
EXAMINATIONSNIO AGENCY

SRRy
RS fo&
R

(ABAcard HemaTrace,

SPECIES DETERMINATION

or Real Time PCR)
Bi-106, BI=108; BI=207

i

NEGATIVE

v

POSITIVE

!

5.0 COMMENTS:

5.1 In determination of species,

e

Casework Analytical Methods:

Page 2 of

HUMAN BLOCD INDICATED

TO DNA ANALYSIS AS APPROPRIATE

the amount and condition

of the stain should be considered in reporting a

negative determination.

Discretion should be used in testing small and or poor
condition samples for species determination if DNA

testing 1s necessary.

i11
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MBI-102

EXAMINATION OF EVIDENCE FOR SEMEN

1.0 BACKGROUND: Q?’
.\Sb
Examination of items of evidence for the pr&é%nce and
identification of human semen is routine erformed in

Forensic Biology using visual examinatien, presumptive
screening and confirmatory testing fomSidentification.

Sourcebook in Forensic Serolegy, ., }ﬁmuno{§§y and Biochemistry
U.S. Department of Justice, NIJ<<T§8€2&Q§4@\181

<>
2.0 SCOPE: \QQQQ/

To provide uniform procqgfa entiary material for the
presence of semen. Q}

9
3.0 EQUIPMENT/REAGENTS: A\ {(,

Normal room 1i q@inQD ons and the use of an alternate
1ight source %b rescence emitted from semen stains.
Reagents fof)s tion and identification are listed in
the appri?%iate prg%??sing protocols.

%)

4.0 PR%égéURE:

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

h 4
VISUAL/TACTILE EXAMINATTION

(USE OF ALTERNATE HIGH
ENERGY LIGHT SQURCE)

BI—=110 6
.\0
Q
NO SEMEN DETECTED S%CTED SEMEN
(STAINS LOCATED
F'y x\)

TIVE SCREENING

= ppESUM
NEGATIVE | (\'0 CP)@@J&EN_TAMINE)
%5) X {,é BI=114
\ 9]
{$> €¥§$/ h 4

X -<</\ MICROSCOPIC EXAM
U \ BI=116; BI-118; BI-119
O B
Y3009 ~
A ,' POSITIVE
0
RE?{EW & REPORT P SEMEN
RESULTS OF N TO DNA ANALYSTS AS APPRCPRIATE
EXAMINATIONS TO AGENCY

5.0 COMMENTS:

5.1 When examining pants/panties, a presumptive AP
screening will always be performed on crotches (even in
absence of visual cue).

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

EXAMINATION OF EVIDENCE FOR BODY FLUIDS

1.0 BACKGROUND:

9

Examination of items of evidence for the preiggbe of body
fluids and substances other than blood or s is sometimes
requested and several methods are avallabq52to detect the
presence of saliva, urine and feces. \Sb

Sourcebook in Forensic Serology, Emmggbiogy and Biochemistry
U.S. Department of Justice, NIJ, %S§3'%§§%197~198; 183-189;

191-195. << C) %
2.0 SCOPE: \\0 <
@ @

To provide uniform proaggf ntiary material for the

presence of saliva,

3.0 EQUIPMEINT/REAGENTED &
Normal room ?géto dMions and the use of an alternate
light sourc \t rescence and assist in the
locallzatl&b e body fluid stains. Reagents for
analysi the diggb ted substances are listed in the
approp@i te processing protocols.

4.0 P ‘EBURE:

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

'

VISUAL AND TACTILE INSPECTION/
ALTERNATE HIGH ENERGY LIGHT SOURCE
BT=110

Y
! SUSPECTED BODY FLUID

STATINS TLOCATED

v
URINE ‘\O
L 4 \
SALTVA @' FECES
: 2 ==
v UREA/CTEEESZ?TTININE 6\0 v
AMYLASE TEST BI-126; BT-128 QN URCBILINOGEN
BI-122, BI=124 << * TEST
/ \ / Q BI~130
N\
_ <D d N
POSITIVE | NEGATIVE POSITIVEN '/}OSITIVE NEGATIVE
N P
~ v
Y
\(\ FECES
PERFORM DNA ANALYSIS X 6
AS APPROPRIATE (O \® y
y
NO URINE NO FECES
TNDTCATED INDICATED

REVIEW & REPORT RESULTS OF EXAMINATION TO AGENCY

5.0 COMMENTS:

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

Sample size, and the significance of indicating saliva
as the DNA source, should be considered before
consuming sample for amylase testing.
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MBI-200

INDIVIDUALIZATION OF DNA SOURCES BY STR ANALYSTS

1.0 BACKGROUND:

Once a DNA source has been detected, and identiféfd as to
'source type' where applicable and feasible, i Cis often
important to attribute the DNA sample to a p icular
individual inasmuch as possible. Current technology, in
the analysis of STR loci, offers individ ization potential.
However, the individualization of a pangicular sample occurs
through a comparative process. This cess requires a DNA
profile from a ‘known’ sample to whid evidence sample
profile can be evaluated. DNA anddysi QM/Q only be
performed when all necessary %2 erence’ samples,
for the given case, have beenc?abﬁeb dQ; the laboratory.

Although the analysis of’é@&y éﬁ@& s individualization
potential, analysis ma$<§pt Q@} sary, or performed on
every case and/or sa to the laboratory. DNA

analysis will only ngb n cases and/or individual
samples, which ha éDt al for resclving a probative
and forensical Y&‘ questlon/lssue regarding the
given case. é} h is of a sample resolves a given
guestion, a b§$$2 les submitted for the resolution of
the same esti Wi n the case, will likely not be
analyzed<§'ltems f&:>which DNA testing has already been
perfor will not be retested, except in the instance where
new nology has become available and has the potential to
reé% ve a question that could not be answered with the
original technology. Additionally, DNA testing may establish
identity, but does not establish timeframe or consent.

Sexual assault cases in which consent, rather than identity,
is the issue will not be analyzed for DNA.

2.0 SCOPE:

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

3.0 EQUIPMENT/REAGENTS:

As listed in individual analytical procedures.

Revision 11
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4.0 PROCEDURE:

RECETPT & DOCUMENTATION
OF CASEWORK SAMPLES '
A J
CONSUMPTION
A4 NOTIFICATION?
EXTRACTION <
BT-200 Q;%
©
<:w
\ %)
QUANTIFICATION A
BI-207 ,‘,\C
&
QQ
¥ A {i?\
AMPLIFICATION <<U,-O A
Y O v
BI=208 . Q® o Q/@
N
Y o~ 0 .$S> §§> 4
CAPILLARY ELEC%&HO@ C
Bf;@ 0\ Q
v Qb Q§ar/} i
ACCEPTA;\;EQ &x‘{i@ %@MABLE >
o O A/ ¥
EN E NALYSIS
'e) ab
D e
R B !
\OQ ACCEPTABLE NOT ACCEPTABLE >

< ! !

REVIEW & REPORT RESULTS
CF ANALYSIS TO AGENCY

5.0 COMMENTS:

5.1 Careful scrutiny at each step will ensure insufficiencies
are identified, and compensated for where feasible, at the
earliest possible point (see BI-210 for specifics).
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BI-100

PROCESSING LIQUID BLOOD

1.0 BACKGROUND:

9

Known reference standards in forensic casework €y be received in
the form of liguid blood, generally in a lave r top (EDTA)

tube. The EDTA acts as a preservative for DNA (even up to
several years post-collection); however, ] eft in a liquid
state for prolonged periods of time (es ially post-mortem
samples), these samples are more susc to degradation,

should be stored refrigerated to preservatlon until
which time a bloodstain can be ﬁépar@; odstains stored in a
dry state, even at room tempe a suilitable for DNA

potentially resulting in the lossaééa {ggese liquid samples

testing for many years. G3taj o be prepared as soon
as feasible following san%ép re t nerally at the time of
evidence analysis). How énce processing 1s to be
delayed beyond 2 mont ortem blood samples assoclated
with the case are to C ut and bloodstains made for
preservation. Q/

2.0 SCOPE:

To provide \&netho &he creation of stable DNA samples from

blood. é}

3.0 EQUIP%ﬁQI‘/REAGENTS :

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

4.0 PROCEDURE:

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

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

Revision 11
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4.3 Remove cap from blcod tube and draw ~1m{ of blood into
pipet. Carefully spot, at minimum, 1 drop (~50ut) blood
onto each circle.

4.4 Rllow bloodstain card to air-dry completely before

packaging.

4.5 Place dried stain card into an envelope (~3%" x 5%"). Seal
envelope with evidence tape on flap and label ith initials
and date across seal. Label front of coin lope with
Case Number and Item Number minimally. \S\

- % .

4.6 Make Case DNA Packet (See BI=102) and g@nce bloodstain

sample inside. \0
5.0 COMMENTS: @Q
‘ Q

5.1 Exercise caution and wear ap ’%¢ective gear when
preparing bloodstains (e. g(b ]w coat protective
eyewear) .

5.2 Bloodstains are to bg&preg§$§ &ixher in the hood with the
sash at the approp Qg r at a workbench while
wearing a dlsposa hield.

O&C
5.3 Only one bloo‘<éam€§é Q?; e should be open at a time. When

processi t&egp es, close one tube before opening
another %§$ tains are placed sufficiently far
away fr g processed to avoid Ccross-

conta&Q tlon O
R
Qﬁ
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BI-102

DNA PACKETS

1.0 BACKGROUND:

9

It has become increasingly important to retai (Cevidence for
possible future analyses and to secure sampk@ Tor
nonprobative casework analyses that are ssary for the
validation of any new technology. Ther e, where
possible, a DNA packet is created for é}ch case that is
submitted for analysis to Foren51c %é and for which
evidence exists for retention ef@%&nce sample {s)

and/or positive biological scre (3§l E
2.0 SCOPE: @Q/

To provide a method to ens }éﬁg? sample retention for

sample re-analyses andq§$§ echnology development.,
3.0 EQUIPMENT/ REAGENTS &

Coin Envelope%}} <?x % and other sizes as needed)

DNA Packet n el%§§3 x 9%" manila envelope)
Blue, Gree&) a Circular Stickers

4.0 PROCEDU

4<2§S%ttings/swabs containing previously identified

biological evidence, as well as known reference
bloodstain cards should be packaged in separate coin
envelopes. Swabs packaged in separate envelopes within
an outer container (sexual assault evidence collection
kits, for example) do not need to be repackaged into a
new coin envelope. FEach envelope will be labeled with
Case Number, Item Number, Date, Scientist's Initials
and sealed with evidence tape.

4.2 All sealed envelopes will be placed inside a larger
manila envelope (DNA Packet Envelope) and labeled as
below,
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4.3 The DNA packet itself need not be sealed until biological
screening of the case is completed and all samples are
believed to have been collected.

4.4 DNA Packets for crimes without a statute of limitations
(i.e., Homicides, and Sexual Assaults where DNA evidence
exists, including references for criminal paternity testing,
and no-suspect cases) will be identified by placement of a
blue circular sticker on the outside of the DNA Packet (see

below). Likewise, cases that have negative biglogical
screens (so that the DNA Packet will con51s @&dlely of the
reference bloodstains, except criminal pat ity cases) will

be identified by the presence of a yellqﬁ}01rcular sticker,
Green stickers will be placed on the D@b Packets of all
other cases. ‘()

4.5 Once sealed, the DNA Packet w1ll.@§> en to a FES and
entered as an additional item evtgé‘gs to allow for
tracking in the ETS. The stdgége(;p ‘éi n will have a

barcode.

4.6 DNA Packets will be st&% §g<§> ﬁé% as space allows, and

then, if necessary, ggyhegk £éhd to the submititing
agency, or placed ature storage after any
regquested DNA and%§§ en performed. However, prior
to return to a bemltg gKéé@ncy, the Biology/DNA Supervisor
should be nota e maintenance on site is no

longer nec ry O(\ O\/

ror Back

@&%ﬁ?é:ii‘ﬁ:@“
I
R

31
I

woT3dIIossg f U
wotidiagseg i uU93
s3uejuo) 3@Red YN

/

Evidence/tape
with initials

Blue, Yellow ox
Green sticker

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

5.1 The DNA Packet is NOT meant to contain "items of evidence”
but rather bioclogical samples that have been removed from
items of evidence. Not every item or every stain on every
item should be included in a DNA Packet. The person
performing the biological screening should use discretion
and experience to prioritize sample selection, contacting a
DNA Analyst or the Biology Program Manager if necessary.

5.2 Given the small sample necessary for DNA te ﬂggg, discretion
should be used in determining the size of } stain cutting.
Rarely, if ever, should a cutting exceeQé%he dimensions of
the coin envelope.

O

5.3 On RARE occasions when it is deemed“necessary to have more
stains collected in a given case an~%ill fit into a single

DNA Packet Envelope, multipigggéékeEéQ ,11 be made. The

first packet’s barcode will ¢ si{é) f‘%he case number

followed by DNA. Subseququbpa ts/Zwhill receive barcodes

consisting cf the case n%§ber<§s§ﬁgg§ by DNAZ, DNA3, etc.
<2 <5&gb <i>:>

> O
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BI-104

PHENOLPHTHALEIN TEST FOR BLOOD

1.0 BACKGROUND:

Most screening tests for blood depend on the caé%aytlc
action of the heme group. To minimize false 1t1ves, the
test is frequently performed as a multi-st E*est A good
overview is found in the first referenceQb

Gaensslen, R. Sourcebook in Foren510<§gfology, Immunology,
and Biochemistry. (1983) U.S. Deptqb ‘Qgstlce, Washington,

D.C., p. 101-105. <<o OQ

Higaki, R.S. and Philp, W.M. Qﬁ Seudy he Sensgitivity,
Stability and Specificity aﬁ} ein as an Indicator
Test for Blood, {1976) C 1a Sou of Forensic Science,
Vol 9, No.3, p.97-102. @ Q

2.0 SCOPE: (O\(b \\gb Q

To provide a me ocallzatlon and presumptive
1dent1flcatlo§ b é

3.0 EQUIPME:NT/B@GE.N&\ Q)
\

Phen%é?hthaleln Worklng Solution
3% rogern Peroxide

Séﬁ 1le/Nanopure Hy0O
Cotton Swabs or Filter Paper

4.0 PROCEDURE:

4.1 Positive {known bloodstain) and negative
(sterile/nanopure Hy;0) 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 HzO if necessary.
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) 4.3 To the swab or filter paper with the suspected blood, add 1-
L 2 drops of phenolphthalein working solution. Wait 10-15
seconds to detect potential false positives.

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

4.5 Document result in case notes. Record positive (+}, as
indicated by the development of the above 001@5 change, or
negative (-) as indicated by the absence<3<? e color

(@)

change. Analyst may use other descrlptlvas rd{ as well
(e.g., strong, weak, slow, etc.). CESD
.\Sb
5.0 COMMENTS: 9

5.1 Direct testing of a small cth@/s@ may also be

performad. s

5.2 Ccolor changes occurring tﬁé} ddition of 3% HyO0, are

generally considered iﬂ%onc{&éﬁv

N\
O 5.3 Color changes occu @hg éﬁ\@@mln are generally
considered negatl% \\Q
O

O A

s\\é{b c)OQ O\i(/
Q) Q)%

SIS
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BI-105

O-TOLIDINE TEST FOR BLOOD

1.0 BACKGROUND:

Most screening tests for blood depend on the cat ic action of
the heme group. To minimize false positives, thﬂ\ est is
frequently performed as a multi-step test. A od overview is
found in the first reference. Qb

Biochemistry. (1983) U.S. Dept. of J ic Washington, D.C., p.

101-105. Q

‘< P &
Burdett, PE (October 1976} ? ESS: {2/ ests for Blood - A
Comparative Survey", CRE Repoé§b AEQ\

Gaensslen, R. Sourcebook in Forensic Seg@}bgy, Immunology, and

Critical Review", Journ§g> f’é& Sciences, 9:175-191.

O O
o\\

Culliford, BJ and Nlcholl <g {} E ‘<2e Benzidine Test: A

2.0 SCOPE: @) &
To provide a met@ &:allzatlon and presumptive
1dent1flcatlon

5@%
3.0 EQUImENT/RﬁGENTs QQ)

O 3% SS§20 -Tolidine Stock
ogen Peroxide

Sterlle/Nanopure H,0

Cotton Swabs or Filter Paper

4.0 PROCEDURE:

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

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

4.4 Add 1~2 drops of 3% Hz0; and note appearanciéﬁgbébsence of
blue-green color. Coleor reaction should QgEar rapidly (£ 1
minute) . %)

4.5 Document result in case notes. Reco positive (+) as
indicated by the development of 52532 ove color change, or

negative {-) as indicated by th e of the color
change. Analyst may use othe @§sc€§ ive word(s) as well

(e.g., strong, weak, slow, et ) s

&
5.0 COMMENTS: QO \)®

5.1 Direct testing of K@ﬁalé}u@g/sample may also bhe

erformed. %)
b O%\\Q/

5.2 Color changesé§écu 1or to the addition of 3% H;0, are

generally o@ dvonclu&*,lve

5.3 Color qQ% ges:)cc ng after 1 min. are generally
con51 d nega e.

5.4 O{Fﬁeldlne is designated as a potential carcinogen and
ould be used with caution.
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BI~-106

HUMAN BLOOD IDENTIFICATION USING ABACARD® HEMATRACE® TEST

1.0 BACKGROUND:

ITtems of evidence with unknown sources of bloodqg%e often
submitted in forensic casework and it is usefia) to be able
to determine whether the blood is of human gin. The
basis of the ABACard® Hematrace® test isdggsrimmunological
detection of human hemoglobin, ()

2.0 SCOPE: @Q
&2 o

To provide a uniform and rellabf% meGBSh confirming the
presence of blcod on evzdentl er

\\
3.0 EQUIPMENT/REAGENTS: QO @

OneStep ABACard® Herrka\(é\ﬁc 60(1’(:

4.0 PROCEDURE:

\,
4.1 Label exggééilqgét for identification.

4.2 Using ghe f cgkov1ded allow samples (generally
~2m¢$§ 2mm st cutting) to extract at room
teffperature for 5-30 minutes (longer, if necessary for
@ed stains).

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

4.4 Apply ~150u¢ (4 drops with provided dropper) of a
sample extract to the 'S' well of its corresponding
test device and incubate at room temperature for £ 10
minutes,
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4.5 A positive result is indicated by the appearance (within 10
minutes) of a pink line in both the control 'C' and test 'T'
areas. A negative result is indicated by the absence of a
pink line (after 18 minutes) in the 'T' area of a test
device. Results are inconclusive anytime a pink line fails
to develop in the 'C' area.

5.0 COMMENTS:

5.1 Samples must be at room temperature for the t
extracts have been stored in refrigerator/f zer, allow
them to reach room temperature before proq§s

5.2 Both positive (known human bloodstain) Cémd negative
(extraction buffer alone) controls aé@ used.

5.3 Since the reaction time is depen t @% hemogleobin
concentration, as well as oth a ﬁgélelC factors, it
is necessary to wait the full ncubation before

reporting a negative resul %gven<5§;p051tlve reaction
may occur in much less tj

5.4 As with any antigen—ggyle\ r ction, false negatives {as
the result of a "high~d effect”) may be produced
with concentratedqgan @% ; en negative results are

obtained with ve&dy ' v ains, the sample should be
further dlluté§>an€> h@<$gst repeated.
5.5 Other reﬁéé\t sed for extraction. For example, 3-
5% Ammo ox {aged stains), saline, 1XPBS or PCR-TH.
The v e used T extraction may be reduced for sample
coen ation or dilute stains (e.g., 150uf).

5.6<%fthough most nonhuman species tested do not produce a
positive result with the ABACard® Hematrace® test, some
crossreactivity has been reported (e.g., other primates,

weasel, ferret, skunk}. Therefore, when reporting results,
the statement ‘indicated the presence of human blood’ should
be used, rather than ‘detected’ or ‘identified’. In

instances where species crossreactivity may be plausible, a
statement indicating that ‘members of the mustelidae family
cannot be excluded’ may also be used in the report.
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BI-108

SPECIES IDENTIFICATION: OUCHTERLONY DOUEBLE DIFFUSION

1.0 BACKGROUND:

)

Methods commonly used to identify the species gf~origin of a
biological sample are immunclogical in naturs The
Ouchterlony Double Diffusion technique was ‘Sgst described
in 1949 and involves the diffusion of antabtdy (Ab) and
antigen {Ag) in an agarose gel. The fogmation and detection
of a precipitin line (as the result Q;AbmAg complex
formation) is used to determine th ec'es of origin of a
particular sample.

Gaensslen, R. Sourcebook in C%%ns zggi'gy, Immunology,
and Biochemistry. (1983) U€§} tice, Washington,
D.C., pp. 101-105. \Q) \)

Saferstein, R. Foren.i{g-Scche @ndbook (1982) pp.284-297,

%
2.0 SCOPE: 0% CD\\
In forensic ngy i usually the determination of
whether a bl st Eh human origin that is of concern.
That deter enerally be made using the ABACard®

est ever, there may be instances where it
ant to determlne what nonhuman species was the
of a given sample or whether a nonblood sample is of
hugé origin. In those situations this method may be used
is limited only by the availability of specific antisera
and positive control materials (this method may also be used
in place of the ABACard® Hematrace® test for the
identification of human blood).

3.0 EQUIPMENT/REAGENTS:

3% Ammonium Hydroxide (for aged stains)

Antisera

Agarose, E25 or Sigma Type T

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

GelBond® (cut to 5 x 7.5 cm)

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

4.0 PROCEDURE:

4.1 Extract a small sample (e.qg., 2mm® bloodstain) in ~50 u¢
dH,0 {or 3% Ammonium Hydroxide for aged bloodstains).
Bloodstain extracts should be somewhat dil and
straw—-colored in appearance. Extractioqé§2me and dHz0
volume will vary depending on stain co tration in
order to achieve the desired straw coéér supernatant.

4.2 In order for the agarose to suffi (yntly adhere to a
microscope slide, GelBond® must adhered to the slide
and the agarose gel formed on lt. Cut GelBond®

to the approximate size ofg cope slide and
adhere hydrophobic side to w;%é?a few drops of

dH,0 \0 @ %
4.3 Prepare a 1% agarosng .@bo 0.8 g agarase in 8
ml dH;O0. Careful ou ?f) gel onto hydrophilic
(e

side of the Gel Al olidification of gel.

4.4 Using a pre- g&g&Ony punch or pipet/pipet tip
with vacuuﬁé?br ttern of Ag wells around a
central el() 1cted below (~3mm between Ab and
Lg wel&%Q ::> idified agarose,

{\' \\ X Qg’ O OO \
loXe. O
QKOQ o0 000

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

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

4.8 Staining

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

4.8.2 Rinse the gel in dH;0 for ~5 minutes; pen two pileces
of filter paper with dH.0 and place givtop of gel,
followed by a stack of paper towel@bto serve as a
wick. Place a weight on top of paper towels to
‘press’ the gel for 2 30 minuté@. Remove the weight,
paper towels, and filter pap and dry the gel in an
oven at 56°C-65°C for 2 20 @ﬂnu&%

4.8.3 Immerse gel in Stain $§ <¥ “&0 15 minutes.
A&

4.8.4 Destain until backqgéun Qg §§é§§ and blue precipitate
bands can easilyNge s

COMMENTS : (5,0 O(’\\g

5.1 A clear, é§st'§§? pitin band between the antisera well
and salee wéi) positive test result. Extraction
blan \s ould bé:aegatlve (i.e. no precipitin band present).

5.2 " ﬁﬁgs" may be seen on precipitin bands produced from
losely related species.

5.3 Note: the gel/GelBond will separate from the glass slide at

some point, however, the gel should remain in contact with
the GelBond.
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BI-110

BTOLOGICAL SCREENING: USE OF ALTERNATE LIGHT SOURCE (ALS)

1.0 BACKGROUND:
9
.9
There are numerous forensic applications for t use of
alternate lighting. In forensic biology, itoks generally used
to ald in the visualization of physiologic@b fluids and trace
evidence such as fibers. \S)

2.0 SCOPE: <g§> 4\

To provide a method for enhancing g&su 1 /localization of
physiological fluids and trace ecessary for
preservation) on evidentiary \:§§>

3.0 EQUIPMENT/REAGENTS: \Q

O
Alternate Light Sourd§;3> e> <:>

Filtered Safety Go\%\c@es &\\ &Q/
4.0 PROCEDURE: E}(b Q(\ \i(’

4.1 Selecti ()ﬂfwgﬁ; length of light for viewing will depend
on thea ternate() ght source used, its available outputs,
and e substrate being viewed. A broadband source covering
< m wavelengths is sufficient for biological examination

will not eliminate potential background fluorescence as
well as the use of a discrete wavelength band. Optimum
visualization of physiological fluids and fibers is
typically achieved at ~450nm and ~485nm, respectively;
however, it is often necessary to test each of the
wavelengths 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 (OV) Yellow/UV safe
< 530 broadband Orange
400-450 discrete Yellow
450-540 discrete Orange
540-~700 discrete Red

700-1100 discrete
>700 broadband

Red or IR safe

9

4.2 Follow manufacturer's operating 1nstructlon€§?or specific

details on equipment operation.

Q
%)

4.3 Examine evidence under optimum discretngavelengths where
possible and under appropriate broa ﬁ;hd output when
avallqga

discrete wavelengths are not

4.4 Mark any fluorescent areas/po<gah£:§> i ogical stains, as
e

appropriate and necessary,
room lighting conditions. \\C)

ﬁsxocatlon under normal

@@

4.5 Proceed to approprlate<2cregg§n ccedure {s) for any

p0851ble blologlcal xg31n5$}

R

124; BI=126; BI- 1@@

O

5.0 COMMENTS: (\O

>
5.1 Failure ¢ Qé

{see BI=114; BI-122; BI-

x;?éggles, or use of incorrect goggles

could re €i§§> t eye damage. Avoid looking into
the wa or s on other individuals. Read any

equ

manu%ﬁé rer's ety guidelines provided with the
en

5. 2<altrav1olet light may cause burns, so caution should be
exercised to avoid direct and/or prolonged exposure to

unprotected 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:

In forensic biology, IR lighting/photography q’kxa used to
aid in the visualization of physiological ﬁsy'ds, typically
blcod, on dark substrates that would normeédy make it
difficult to see the suspected stain,

‘0
2.0 SCOPE:
@Q

To provide a method for enhanciga(§h. ﬁ&. tion/leccalization

of bloodstains on evidentlary items C) ‘s;
3.0 EQUIPMENT/REAGENTS : @Q/
R

Digital Camera equip g@wﬂ@fi&lter

‘Night Shot’ v1deo

4.0 PROCEDURE: Q \&O &Q/

<

4.1 Follow %\9 operating instructions for

specifj eguipment operation.
&) p

4.2 Exa@é%e ev1de€§e using the ‘Night Shot’ setting on the
o camera. Stains will appear dark against a
(§§ghter background, under IR, when observed through the
camera viewfinder,

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

4.4 pProceed 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 PHOSPHATASH

1.0 BACKGROUND:

9

Acid phosphatase is an enzyme found in eleva €4 amounts in
human semen, independent of the presence ?é$ permatozoa.
Various tests have been used for its de ion. Though none
of these tests are prostate-specific,.gy the limits of their
detection, they are a good indicatoQ?' the presence of

semen, Qb
s QY

Gaensslen, R. Sourcebcok in Foé&hsi eiéévgy, Immunology,
and Bicchemistry. (1983} U‘%§5D68§' ustice, Washington,
N\

X
D.C., p 155-166. &
2 \)®

Biology Methods Manua%qgwet<8§bl'<én Police Forensic Science
Laboratory, p.3-16 thp ghh3>1 <5
PN
2.0 SCOPE: A\ &
P LA
To provide a\gékhOQ) o sumptively identify the presence
of semen aéq G e used in locating semen stains.

3.0 EQUI PBWREAGENTQ@
N
Brﬁgﬁgmine Solution A

tamine Solution B
Sterile/Nanopure H0O
Cotton Swabs or Filter Paper

4.0 PRCCEDURE:

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

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

%]

4.4 Add Brentamine Working Stock to the swab xseilter paper and
observe for the appearance or absence ofé§ pink to purple
color change.

.\Sb

4.5 To avoid false positives, the resu £2" should be recorded as
positive(+), as indicated by the{gé? ment of the above
color change, or negative( in <$é§sg by the absence of
the color change, within 1 mlﬁﬁteQ§$5 ddition of the
Brentamine Reagent. Addlt Qso .g., strong,
weak, slow, etc.) may al to record

5.0 COMMENTS: C)

5.1 Positive reactlod%p erally weak, may be obtained
on anal/rectal véggﬁal swabs in absence of any
semen. Q}

60(\

5.2 The test 5& Qrformed using 10-20p!¢ of a sample
extract djébct nto a small cutting.

5.3 Thi Q@est may also be used for mapping large, possible semen
SQ§§RS via a moistened paper transfer method. A sheet(s) of
<%o stened filter paper is pressed against the item of
evidence. Marks are made on the paper to indicate the edges
of the evidence for orientation of any subsequent color
reaction. The paper is sprayed with Brentamine Reagent and
analyzed as above.

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

SAMPLE EXTRACTION FOR SEMEN IDENTIFICATION

1.0 BACKGROUND:

The identification of semen is a multi-step p s for
which it is necessary to generate extracts o <§htatlve semen
stains for use in the identification tests

%

2.0 SCOPE:

To provide a method of generating extracts from
evidentiary material for the pe Q§m both presumptive
{as needed) and confirmatory teéélng presence of
semen, as well as other forenegh égi

3.0 EQUIPMENT/REAGENTS: Q 0@
Small {e.qg., 12x75m@¥5§ub%§\b€:§:b/0 Smf{ micrefuge tubes

Centrifuge

4.0 PROCEDURE: ‘(\ &
e &
O N |
4.1 Label E%p S qé ntifying information.

4.2 Takéss sample(j$2—5 mm® portion of stain or ~1/8 each of
Qig’or two cotton swabs}), transfer to the appropriately
eled tube and extract in a minimal volume (50p{ -
<2K100p£) of dH,0 at RT for 2 20 minutes.

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

4.4 Mix/resuspend the sample for use in microscopic
examination (BI-118; BI=119) and/or p30 detection (BI~
120). Alternatively, the supernatant may be removed,
without disturbing the pellet, for additional testing
[e.g. AP screening (BI-114), p30, etc.] prior to
resuspension.
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5.0 COMMENTS:

5,

1

Other reagents may be substituted for dH.0 (e.g., 1XPBS, PCR-
TR, 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. S

<
While the primary use of this liquid extr ‘ébls for semen
identification testing, these extracts qshe used for cther
screening tests as well (e.g., saliva,cﬁkine, feces).

O
The sample may optionally be extra Eéd in dH,0 directly on
the microscope slide at the anal iscretion., However,
the gquantity of sperm observe iggﬁnlshed and no
sample will remain for furthe tei:} %$£ g. p30) when using

S P

this method,

Revision il

Casework Analytical Methods: BI-116 8/29/11
Page 29 of 111 Issuing Authority: Quality Manager




"

BI-118

SEMEN IDENTIFICATION: MICROSCOPIC EXAMINATION

1.0 BACKGROUND:

The visual identification of spermatozoa is a ma@%% of
positively identifying human semen. Human sp§£ have a
distinctive size and morphclogy and, with dj rential
staining, such as the "Xmas Tree" method, be readily
identified. O

N

S
Gaensslen, R. Sourcebook in Ebren31 <ger ogy, Immunology,
and Biochemistry. (1983) U.S. D%EEJ Q@ tice, Washington,

D.C., pp. 150-152. ‘s;
2.0 SCOPE: ‘gég/
\2

To provide a ceonfirmato <{ identification of
semen in cases where 35§ ?S f e present.

3.0 EQUIPMENT/REAGENTS(D

XMas Tree S5t (b'So t&

XMas Tree s Eéju

295% Etha
Glass M ‘gpscope efs)

Cover @lip

Mou g Medlum

M<§$oscope (Magnification ~200X-400X)
Mideo System

4,0 PROCEDURE:

4.1 The sample extract is mixed well and ~5-10ut¢, 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 ({(alcohcl 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 dHz;0 and cover the

stained area briefly (~15-20 seconds} with Xmas Tree Stain
Solution B, Remove this stain with a stream of EtOH (93% or
Absolute) .

4.5 Allow the slide to dry and apply mounting medium or dH;O and
a cover-slip prior to microscopic examinationq9

<
4.6 Scan the slide on 2200X magnification. 59§$ﬁ heads will
retain the red stain, while the tails, \present, will
appear green. Use 400X magnification &¥ necessary to verify

sperm morpholegy. The Mideo System-flay be used as an
alternate scanning method, or as QS@Eans of documentation
only (see BI=119).

@ D

O
4.7 Documentation in notes shoul nc(gs) §§E following:

4.7.1 A description of t&}co J%\ £ the sperm seen {e.q.
heads only, most(% s:y intact, etc.).

4.7.2 An estimate of sperm seen per field
(e.qg. 12/ <2£ X; 3-5/200X; 5-10/200%;
>10/2 tc. A representative

OGX (y
rhoto the overall rating of the slide
shal included in the note packet (see
gt \50 A%

4.7.3 prese&:} of any epithelial cells (e-cell) and
heir number (e.g., rare, occasional, few, moderate,
{F§é many, or 1+ - 4+). The scientist may also note e-cell

descriptions [e.g. nucleated (NEC or nuc.} or
anucleated {(ANEC or Anuc.)] and whether or not there
are large sgquamous epithelial cells present.

%

4.7.4 If the situation arises in which there are only cne to
three sperm heads, a single intact sperm, or a few
sperm heads of questionable morphology, a second
gualified scientist must verify the identification.
Verification may be documented in the case notes
(date/initials) or through the Mideo system. A
photograph of the single sperm shall be taken and
included in the note packet {see BI=119).
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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.

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:
— 9

5.1 Stains purchased commercially have exp”égtion dates,
while those prepared 'in-house' are nerally stable for
=~ 6 months at RT. After this peri%ed, stains should be
discarded or checked with a posiSbve (known sperm) slide

before use. <§b
%)

<
«° QOQ &
.\\Qg X Q/é

Revision 11
Cagsework Analytical Methods: BI-118 8/29/11
Page 32 of 111 Issuing Authority: Quality Manager




BI-119

SPERM DOCUMENTATION: MIDEQ SYSTEM

1.0 BACKGROUND:

The presence of semen may be confirmed by mlcgséboplc
identification of spermatozoa. The Mideo Systém allows
microscopic images to be visualized oneaéfgputer screen,
captured, stored and printed. The EZDo ftware allows
for tracking of images and any modifi@gtions A report
with a representative slide view or.Gplews of individual
spermatozoa will be included in t@§> file when sperm

are identified. QO OQ

RN

EZDoc Plus Admlnlstxator/U%§b M%gg

2,0 SCOPE: <2c> §§>

To provide a means co and documenting the
presence of seme re spermatozoa are
present; as welt)as tographlc documentation

and/or storag &
%O(\ <</
3.0 EQUIPMENT&QEAG qb

Imagk\ Comput ith Flat Screen LCD
B2 Plus Case Image Management Software
5 Ergonomic Microscope (Magnification ~200X-400X)
igital Microscope Camera
Printer

4.0 PROCEDURE:
4.1 SPERM SEARCH
Note: Refer to BI-118 for slide preparation.

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

4.1.3 Search the slide at 200X magnificagion, using
400X for verification of sperm ngphology if
necessary. \s

o}”
&
4.2.1 Use the “Live Input” @hitelscreen icon on the
tool bar to togglgk Kt stlll image and live

4.2 IMAGE CAPTURE

input.

4.2.2 To save the \ge, q§§\ ile-Save Image” or the
“Save Image the toolbar. When the
dialog b Q@ppgé} cify the image file name
and desQf§§ k “OK”.

4.2.3 C11c® “CS@\ &' to add overlays or make changes

é} : “ s Forms” and “Tools-Overlays” or the
rl toolbar icon to add text, graphics,

{SS scal@}, timestamp, etc.

<$§Q 4.2.5 Click “Check In” when finished modifying the
image and note changes when prompted.

4.2.6 Verification of limited (one to three heads) or
questionable sperm may be done through peer
review of the Mideo image(s) prior to printing a
report. Highlight the image(s) to be reviewed in
the Visual Directory and click “Submit For
Review”: an icon with a blue mark will appear
next to the image. Notify the reviewing Scientist
of the images to be reviewed and their location.
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4.3 REPORT

4.3.1 Highlight image(s) from the Visual Directory to
be printed (under “pDB Images” in the file menu) ,
click “Report”, select report type and click
“Print”.

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

4.3.1.2 Select “Four Up Report” tqgéisplay up to
four smaller images pe{& ge.

%Q
.\Sb
4.4 END SESSION <'g

4.4.1 Exit out of the EZD qgflue§§§£fware

4.4.2 Backup the datab€§é g&g clicking on the
Maxtor OneTmm%b co ‘gync’, followed by
‘sync Now’ g \E} 1 appear when complete.

Choose ‘og\@ OQ

4.4.3 Turn o§£}t o <EZr and monitor using “Start-
lnu:@pwn bottom left corner and select
er”

J @t
4.4. e§6 if$§p gé;gower to the microscope.

EQ@EER REVIEW

<2 4.5.1 Logon to EZDoc Plus as before and choose the case
ID to be reviewed.

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

4.5.2.1 To approve an image, select “Accept”; the
Peer Reviewer’s ID will be added and a
red mark will appear on the icon.
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4.5,2.2 For a questicnable or rejected image,
notify the creating Scientist of the
obiections and/or comments. The creating
Scientist may then hit “Reject/Unsubmit”
to return the item to its original state.

5.0 COMMENTS:

5.1 Original images and a record of all cha Q% are
maintained in the History and reports available.

5.2 To improve the image, a filter ma§2@e engaged by
placement in the microscope filtér slider. The
brightness, contrast, and zo zﬁénhancement features are
also available via the Enha m

5.3 Casework and crime scene<ghotéé§%g§é\nmy also be
imported, saved and stqééd Q%fﬁmxz? can be copied to a

local directory or i rt ly from a CD, disk,
camera, oY memory ‘F'ile-Local Images”,

click on the desj Qp gaxﬁ é and select “Batch Move to

DB” {files may vidually, 1if desired). &
new window wﬁ%j ich allows you to rename each
image or ca ure rent names. A report may be
printed 1le as above., Large numbers of
photo associated with crime scenes) can
be pr of sheet from the Visual Directory,
Cll “ and “Print Proof Sheet”. This

pi?c Ss ma lengthy for numerous photos.

<¢§%he database should be backed-up (as above) following
each user session.

%
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BI-120

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

1.0 BACKGROUND:

P-30 is a seminal-~fluid-specific protein. 3% presence in
semen is independent of the presence of s atozoa.
Immunoclogical detection of p30 is commo used as a
confirmatory test for the presence oﬂqgemen.

9
Sensabaugh, G. F. “Isolation and C racherization of a
Semen-Specific Protein from Hu asma: A

tfal Pl
Potential New Marker for Semenggdemé;bééggon (1978)

Journal of Forensic Science

Spear, T. F. and Khoskeh@ép §§§faluatlon of the
ABAcard” P30 Test for <f§batlon of Semen. (2000}
Crime Scene, 26(1) <:>
2.0 SCOPE: &
This procedur Eﬁ? tQ) d as a confirmatory test for the
presence of mg2> n instances where a positive AP
no spermatozoa were seen upon

result was
microscoﬁ?ﬁ examlné:ﬁon of the sample extract.

3.0 EQUJ(P&NT/REAGENTS:
<
OneStep ABAcard® p30 Test Kit

4,0 PROCEDURE:

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

4.2 Add 10u¢ of each sample({see BI=116), to include both
positive (known semen stain extract or Seri™ semen
standard [10ng; 10pf¢ of a 1:100 dilution]) and negative
(saline) controls, to ~190uf¢ (4 drops) of saline and
mix thoroughly.
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4.3 Transfer each extract (~200pf{) to the 'S' well of the
appropriately labeled test device and incubate at RT for
10 minutes.

4.4 A positive result is indicated by the appearance (within
10 minutes) of a pink line in both the contrcl 'C' and
test 'T' arcas. 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. )
OQ)
~S\
5.0 COMMENTS: @Q

5.1 Samples must be at room temperaigsé for the test,

5.2 Other reagents may be subs%z(§te%§@a<fallne (e.g., 1XPBS,

PCR-TE, dH;0) in 4.2,

@ TS
5.3 Since the reacticn t1ﬁ§$1s Qé? on p30 concentration,
1f cyftac

as well as other sam tors, it 1is necessary

to wait the full szange ation before reporting a
negative result e r,<i§gb31tlve reaction may occur in

much less time! \\Q

5.4 As with an Yahtisén body interaction, excess antigen
may lead \ste hook effect’ resulting in false
negativ 30 concentration is very high. This

effec howl b@? nsidered when examination and
pre’ﬁéptive t have indicated the likelihood of the

P ence of semen. In those instances, the sample should
<2K diluted and the test repeated.
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BI-122

BAMYLASE TEST (PHADEBAS)

1.0 BACKGROUND:

Amylase is an enzyme that is present in high concqﬁ@rations in
saliva relative to other body fluids and its d%g§btion is
indicative of the presence of this body fluid,{“This method for
the detection of amylase consists of a tabl water-insoluble
starch, cross-linked to Cibacron Blue dyeh<5hat is hydrelyzed to
water-soluble blue fragments in the prese@}e of alpha-amylase and
detected by blue color development of 25 \%ﬁtlon

Gaensslen, R. Sourcebook in Fbrens Immunology, and
Biochemistry., (18983) U.S5. Dept ashington, D.C.,
p 184-187.

Auvdel, Michael J. “Amylas (éégmen and Saliva Stains”

(1986) Journal of Forens i @ (2) 426-431.

Keating, S.M. and Hl%é detectlon of amylase on swabs
from sexual assaul ‘(§ seﬁs 4%?94) Journal of the Forensic Science
Society, 34 : 89 O\/
G.M. Willott, CAn {3§€E§559Test for the Detection of Salivary

a

Amylase in ins, " J 1 of the Forensic Science Society, 14,
pp. 341-34@,(1974)

Phad Amylase Test directions for use, Pharmacia AB, Uppsala,
Swedert, 1994 and Magle AB, Lund, Sweden, 2007.

2,0 SCOPE:

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

3.0 EQUIPMENT/REAGENTS:

Phadebas Tablets
0.5N NaOH
Sterile/Nanopure H0
12x75mm tubes
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Corks for tubes or parafilm™ or equivalent
4.0 PROCEDURE:

4.1 Stain samples (~2—5mm2; -4 swab; 20p? extract) and controis
[20p¢ dH,O is used for negative control; 20pt of 1:100 and
1:500 dilutions of fresh saliva and either neat saliva, or a
saliva stain (Sme2 cutting) as positive controls] are placed
intoc appropriately labeled tubes, ng

4.2 Add im¢ dH,0 and 1/4 Phadebas tablet to ea”ébtube, cover
tube, mix well {(e.g. vortex} and 1ncubaqé}at 37°C for 30
minutes,

.\Sb

4.3 At RT, remove cork, add 250ut¢ 0.5N OH to each tube, cover
tube, mix well by inversion and n r 5 minutes at low

speed (<5,000 rpm). QO OQ&

4.4 Examine tubes and record t tgx ‘gﬁe supernatant. The

intensity of the blue co Q%? ; may be graded as
light, medium, dark, oﬁz &sb 5&:> eporting, see 5.1.

cé}. Q) <j$>

5.1 If the blue colgy an is as dark or darker than that
of the 1:500 an indication of an elevated
level of a reported as such. If the blue color
of a samp 1 <g;hqséj§ghan the 1:500 control, there is an
indicatio hé} aﬂ%} se is present; however, there is no
denon tion o elevated level. A sample that
demgé@trates absence of blue color consistent with the
ié ve control is reported as ‘did not indicate the

sence of amylase’, Note: negative samples (like the

control) may have a very slight blue tint and not appear
perfectly clear,.

5.0 COMMENTS:

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

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

AMYLASE TEST (STARCH IODIDE)

1.0 BACKGROUND:

9

Amylase is an enzyme that is present in high c entrations in
saliva relative to other body fluids and its tection 1s
indicative of the presence of this body flgiéd. This test takes

advantage of the amylase-catalyzed starq?b drolysis that
results in short polysaccharides unableq}o react with iodine
which is detected as a 'clearing zon%a round sample wells

containing amylase. QO\ OQ &

Gaensslen, R. Sourcebook in Fbr{bsic\v r $$§y, Immunology, and
Biochemistry. (1983 U.S. De§§b Q{> us , Washington, D.C., p
O

184~187. Q \Q} 00

Auvdel, Michael J. Amyl ﬁéiéas Semen and Saliva Stains,
{1986) Journal of For c:é% ) s, 31 {2) 426-431,

N
Keating, S.M. and \Q\%ga\&g% e detection of amylase on swabs
from sexual assa&& céé‘es,\/ 94) Journal of the Forensic

Science Sociewx 34 G

<>
2.0 SCOPE: @@O \)OQ)

To pro&§@e a presumptive screening test for the presence of
salkz&,on evidentiary items.

3.0 EQUIPMENT/REAGENTS:

Agarose (Sigma Type I or eguivalent)
Soluble Starch

Amylase Diffusion Buffer

Iodine Solution

Petri Dish

4.0 PROCEDURE:

4.1 Sample and control extracts (dH;0 is used for negative
control) should be prepared in dH;O as usual (See BI~-116).
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4.2 Prepare a 0.1% agarose/0.01% starch gel by dissolving 100mg
of agarose and 10mg of soluble starch in 10m{ of Amylase
Diffusion Buffer. Pour the gel into a (~%cm) petri dish,
allow it to solidify, and punch wells ~2 mm in diameter, and
at least 3 cm apart, into the gel.

4.3 Fill wells {do not overfill) with sample extracts and
controls,

4.4 Mark petri dish for orientation and document %gmple

placement. Cgb
4\
4.5 Cover petri dish and allow diffusion ov%éﬁlght at 37°C. May

be placed in a humid chamber. Qb

4.6 To develop, flood the petri dish w %h ~10m¢ of 1:100
dilution of the iodine solutlon <§) 10mt¢ dH,0), let stand
a few moments to develop the c§a r, then pour it off
the plate’s surface. 22

4.7 Record the results by mea\ &/ameter of the clear

circles. For reportlnqz

60

5.1 Positive contro{E Shq§§d lude 1:100 and 1:500 dilutions
of fresh sali as'ﬁ&ll<§§ neat saliva or an extract of a
known sali &S§§> <> e clear zone of an extract 2 that
of the 1: Qébr t is an indication of an elevated
level o he extract and is reperted as such. If
an ex fé&t clea zone smaller than the 1:500 control,
the 1s an 1ndlcat10n that amylase is present; however,
t is no demonstration of an elevated level. An extract

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

5.0 COMMENTS:

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

5.3 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.

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

DETECTION OF URINE (UREASE)

1.0 BACKGROUND :

Urea, is a normal metabolite found in high con q?ration in
urine. The urease reagent reacts with the u present in a
urine stain and releases ammonia, which ma e detected with
litmus paper,

Gaensslen, R. Sourcebook in Fbren51c<§érology, Immunology,
and Biochemistry. (1983) U.S Depng J%stlce, Washington,
D.C., p. 191-195. Q

Metropolitan Police Foren51c.&é§ Lahé§$%ory Biology
Methods Manual, 1978, s@cm@

2.0 SCOPE: \(b
To provide a pre §ﬁpt1 e&é&fcr the presence of urine on

relevant ev1de l

3.0 EQUIPMENT /R.E§GEN3'5\

Urease %ent \)‘O%

Sterlkg anopure H;0

Sma () orks {(to fit 12x75mm test tubes)
test tubes

Red thmus Paper

4.0 PROCEDURE:

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

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

4.3 Cut a slit into the bottom of each cork and insert a
small piece of red litmus paper into the slit.
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4.4 Place one of the corks {with litmus paper) into each tube;

do not allow the litmus paper to come into contact with the
ligquid.
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, Qanegatlve( }
%)

result is recorded.
Ny

5.0 COMMENTS: %Q

5.1 Controls include positive (known Qzlne stain) and negative

{(dH-0 blank) and a substrate c¥?§ rol\where appropriate and

available.

5.2 The Urease Test is one ¢ QQa re tlve tests for urine;
a confirmatory test fg \t Qﬁ% cation of urine in a
dried stain is not aQ?
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BI-128

DETECTION OF URINE (CREATININE)

1.0 BACKGROUND:

Creatinine, the anhydride of creatine, is a Q@f&al

constituent of urine and is a waste product & normal
metabolism. It is present at high levels @p urine compared
to other body fluids. This test is base n its reacticn

with picric acid and is detected by a d;&or change from
yellow to orange

Gaensslen, R. Sourcebook in For Cgés% gy, Immunology,
and Biochemistry. (1983} U.S. QP@ ice, Washington,
D.C,, p. 191-195.

\

O

Metropolitan Police Fbrenézc Sggénif§beboratory Biology
Methods Manual, 1978, S\' lon\

\ng
2.0 SCOPK: C;2:$§$zéfle

To provide gbgé 2§§3Eést for the presence of urine on

relevant ev <5§$y 2rial.

3.0 EQUIPME AGENTS()

Sa qgi%ed Picric Acid Solution
5 (w/v) NaOH

Sterile/Nanopure Hz0
Concentrated Glacial Acetic Acid
12x75mm test tubes

4.0 PROCEDURE:

4.1 cut out ~0.5 cm® piece of suspected urine stain and

controls and place them into appropriately labeled
12x75mm test tubes.

4.2 Add 0.5 mt! of dH,0 to each test tube and extract for 13
minutes at RT.

Revision 11

Casework Analytical Methods: BI~128 8/29/11
Page 45 of 111 Issuing Authority: Quality Manager




gy

4.3 Remove the substrate. Add 1 drop (~50 pt¢} of Picric Acid
Solution and 1 drop (~50 pt} 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 des ptlve word( )
(e.g., strong, weak,) or numerical grad1 q%i 4+)
as well,

%Q

5.0 COMMENTS: ‘\0

5.1 Controls include positive kno¥$? dﬁ stain) and negative
(dH,0 blank) and a Substratzk@p ere appropriate and
available.

5.2 This methoed is not spe Q%?gflnlne Although other
chromagens are detec b{%}h ocedure, their

concentrations arg<gegl

5.3 Among other suH%panQéﬁ 15;%se is reported to produce an
orange color @}t picrate, although the cclor is

pale. Ho is likely to be confusion between
this and the addition of 2 drops of glacial
acetlc a creatlnlne containing sample pale
yell fﬁib minutes. (The coclor can be restored by
add& a few s of 5% NaOH), Heat is necessary to

eve the color change to pale yellow if the stain is

<$§ ucose.

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

DETECTION OF FECAL MATERIAL (UROBILINOGEN)

1.0 BACKGROUND:

Edelman's Test is a presumptive test for the presence of
fecal material and is based on the detection o @robilinogen
which is found in high concentration in fecea&\ Urobilinogen,
which is oxidized to urcbilin, is soluble yé$alcohol and, in
the presence of neutral alccholic salts, 11 form a green
fluorescent complex with zinc, ‘()

Gaensslen, R. Sourcebook in Ebrensx§5g~f5Xogy, Immunology,
and Biochemistry. {1983) U.S tice, Washington,
D.C., p. 191-195,.

Metropolitan Police Forens () cz ﬁbe\f#&bratory Biology

Methods Manual, 1978, Sect¥on &Sb

X
0 6
2.0 SCOPE: (O O\\® 0

To provide a 5%§t for the presence of feces on
relevant evi égalafb a€3 al,

O

10% (é@ Mercuric Chloride Solution
10% Qy Zinc Chloride Solution
Am§2 (Isopentyl) Alcohol
Sterile/Nanopure H:0

12x75mm test tubes

Alternate Light Source

3.0 EQUIPMEN RéR

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 Bmyl 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% Mercuri Chloride
Solution and observe any color change undexr ?§b white and
long wave UV light. '\

4.7 A positive reaction is recorded when gréén fluorescence is
visible under long wave UV light. Ab ce of green
fluorescence under long wave UV 1i ©'is recorded as a
negative reaction. Under white %ég? .@Pe selution may become

rose-pink 1f urobilin is prese&‘ro O‘Q &
5.0 COMMENTS: \Q @Q/
5.1 Controls include pos;agfz cal stain) and negative
(dH;0 blank) and a i.® tr § @rol where appropriate and
available. (O \\Q Q/

5.2 The Edelman' s i£§n est is one of many presumptive
tests for f s, €é§§gre no confirmatory tests avallable for

the :Ldentb‘&lcétegﬂ ecal material.

5.3 The px ction o green fluorescent complex is indicative of
fec rom humans and other carnivores. Due to the presence
of,(ORhlorophyll, the feces of herbivores will produce an
nge-pink fluorescence in this test. Test results giving
this orange-pink fluorescence will be recorded as
inconclusive.,
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BI-200

EXTRACTION PROTQCOLS FOR PCR DNA TYPING TESTS

1.0 BACKGROUND:

Many methods exist to obtain DNA, suitable for a ification,
from a variety of sources. Caution must be ex sed when
selecting an appropriate extraction method, Qz’lng sample
quantity into account.

O

Comey, CT et al. “DNA Extraction Straosgies for Bmplified
Fragment Length Poclymorphism Anaiysia&b or Sci, Vol., 39,

1994, pp. 1254-1269. <<O OQ&

Hochmeister, MN et al. “Typing,quDe ruéggucloic Acid (DNR)

Extracted from Compact Bone f H ins.” J ¥or Sci, Vol.

36, 1991, pp. 1649-1661. Q \)

Hochmeister, MN et al R— (;bplng of DNA extracted from

cigarette butts.” ol 104, 1991, pp. 229-233.
~s§

Yang, DY et al. ch te Improved DNA Extraction From

Ancient Bones U \&ased Spin Columns. am J of Phys

Anthropology, \§> 1998, 539-543,

SCOPE:

To prowéb appropriate protocols for the extraction of DNA
SUlt for PCR amplification and subsequent analyses.

EQUIPMENT :

Qiagen BioRobot® EZ1

Qiagen EZ1 Investigator Kit and card
Centricon® Concentrator Devices
Microcentrifuge

15/50m¢ conical tubes

56/95°C heat block/oven

Fixed Angle Centrifuge

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

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

Stain Extraction Buffer (SEB)

PCR TE (TE, 10mM Tris-HC1l; O0.1mM EDTA, pH 8.0)
Proteinase K {ProK, 20 mg/mL)

1M Dithiothreitol {DTT)

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

Phosphate Buffered Saline (PBS)

Ethyl Ether

Xylene
10% SDS ‘cfgb
Chelex Reagent \A\
&
5.0 DNA EXTRACTION PROCEDURES: a{b
&

3

NOTE: Questioned and known referenciq§?gghm§ ust be extracted
separately. If samples are ac n the same day,
gquestioned samples should béééet u gég t.

L Oy

The sample sizes listed behmvé&% §§§ £ al recommended amounts.

Evidence samples vary in qué%tltgsg d dition so samples sizes

may be adjusted accordingl@y igg.a st should make an effort to

retain sufficient sampl r tipl' e testing if possible;
however, those samplesz_ Qg&.ézi ize/quality may need to be
consumed {See BI'—.’QA\Z-(\;;Z\{Q &

Caution: See Com;@&s @Q \i(/

.0 0
O XX %

5.1 WHOLE %§§%b SAMPLES) (EZ1 EXTRACTION) :

5.1. C§3ace ~3uf — 10p! whole blcod into a EZ1 sample tube
provided in the E21 Investigator kit. Bring the volume
up to 200u¢ with Stain Extraction Buffer.

5.1.2 Proceed to 6.0.

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® - lcm® cutting/portion or swabbing of samples
on cloth or porous materials (includes cigarette butts,
gum, and envelope flaps/stamps), ~1/8 - 1/2 (~eguivalent
of previous sample size) cutting/portion of cotton swabs
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5.2.5

containing sample {(samples deposited on non-porous objects
may need to be collected onto a swab with a small amount
of sterile deionized water, TE or SEB and the swab cut for

testing), or ~3mm? - 5mm® portion of tissue.
Add the following to the tube:

19Cnp¢ SEB

10ut Pro K

Note: Large and/or absorbent substrate cutq%pgs may
require additional SEB, up to 490 nfl. <§b

4\
Mix and incubate at 56°C for a min1?%§§bf 15 minutes, up

to overnight. A 15 minute digest , immediately
followed by a 5 minute digest atqggﬁc, may alternatively

be performed. Q

@
Large cuttings/substrates ?§§§§c le) may be removed
by piggyback/spin basket on at low speed

(3,000 ~ 5,000 rpm) fo \6»5 I@%! and discarded.,
SN

Proceed to 6.0. <2 xgb
b O

5.3 BLOOD/SALIVA/FTA/NO% %@ % UE, EPITHELIAL CELLS) SAMPLES
(ORGANIC EXTRAC

5.3.1

Place \6 (\ Q/

owinq samples into a sterile 1.5m!
tube: g:§> gé?y cutting/portion or swabbing of samples
oth us materials (includes cigarette butts,
giBain, and env pe flaps/stamps), ~1/8 - 1/2 (~equivalent
previous sample size) cutting/portion of cotton swabs

<2{$>containing sample (samples deposited on non-porous

objects may need to be collected onto a swab with a small
amount of sterile deionized water, TE or SEB and the swab
cut for testing), ~3mm® - lcm® portion of tissue, or ~10ut
- 50uf whole blood.

5.3.1a FEnvelope Flaps/Stamps: Presocak the envelope flap/stamp

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

extraction} in 1.0mt¢ of sterile water at 4°C for a minimum
of 5 hours (may be left overnight). Remove the substrate
by piggyback/spin basket centrifugation and discard.
Remove all but 50upf of the supernatant and discard it.
Proceed to 5.3.2 with the remaining pellet.
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5,3.1b Optional (see Comments 3): Presoak bloodstains using
1m¢ of sterile PBS in a sterile 1.5mf tube. Vortex
briefly, and incubate 30 minutes at RT. Vortex briefly,
then spin at high speed in a microcentrifuge for ~1
minute. Using a micropipette, remove supernatant and
proceed to 5.3.2.

5.3.2 Add the following to the tube:

500n¢ SEB
15pt Pro K (%)
.Y
5.3.3 Mix and incubate at 56°C for a minimum<§} 1 hour (may be
left overnight). Tt is reccmmended A®at non-reference
samples incubate for at least 3 ho&f when possible,

(\
\Q Qﬁ

5.3.4 Proceed to 7.0.

5.4 EXTRACTION OF HAIR SAMPLES << é&
Note: For removal of ha122§3 mogﬁﬁaﬁ§§k a slide, see 9.0.
5.4.1 Examine the hal un&éé ereomicroscope and note if
there is the «éfﬁ) lular material at the root
and the prese y fluid {e.g., blood or
semen) or o Q/ ontaminants on the hair shaft.

5.4.2 Once \$? €§f¢s , preferably anagen, has been
1dent(§1 €:§} washed to reduce surface dirt and
minan his may be accomplished by immersing the
h s) 1in Sg;klle, deionized water and gently swirling.
ch hair to be analyzed should be washed separately in
<2{F%resh water. Alternatively, the hair(s) may be placed in

a 1.5m¢ tube containing 1m{ 10% SDS and sonicated
briefly. Again, each hair to be analyzed should be
treated separately. If the presence of any body fluid is
noted on the hair shaft, it may be removed for separate
DNA analysis, if necessary, by socaking the hair in a
minimal amount of sterile deionized water or PCR TE for
30 minutes. Process this extract as you would a
bioodstain (see 5.2.1 or 5.3.1).

5.4.3 Even if the hair(s) was washed prior to proceeding to
5.4.4, it may still have cellular material on its surface
that did not originate from the hair donor. Therefore,
in addition to cutting off ~0.5 - 1.0cm of the root-end,
a 0.5 - 1.0cm cutting of the shaft adjacent to the root
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may be processed separately as a control. The remaining
shaft may be retained for subsequent analyses (e.g.,
microscopic exam, mitochondrial DNA) .

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

180pt SEB
10p¢ 1M DTT
10pt ProK

or, for organic, ng
| Y
To a 1.5m¢ tube, containing the hair qghple, add:
%Q
500u¢ SEB O
204¢ 1M DTT 2
i5u¢ ProkK {g§>

5.4.5 Mix and incubate at 56{§) or ﬁgﬁsof 6 hours (may be
left overnight). <2 QD

5.4.6 Proceed to 6.0 fo{?EZl\Séot3§an or to 7.0 for organic
isolation. \
5 \ca Q

\O
5.5 EXTRACTION OF @E A@’

\iiag d%p of bone and remove any tissue present,
h

5510bta$\
g et ﬂzﬁbbr {shake vigorously with a few més of
er in a { polypropylene tube) or by boiling
({rlefly For older bones, or those without adhering
issue, clean the outer surface by sanding. For teeth,

begin with step 5.5.2.

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

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

5.5.4 Crush bone/tooth into small pieces/powder with blender (a
chisel or hammer may be used initially). Alternatively,
a drill and bit may be used on large bones to create a
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fine powder. Transfer the powder and/or small pieces
created to a 1.5m{ tube.

5.5.5 To the tube, add:

500pe  SEB
15u¢ ProK

Mix thoroughly and incubate at 56°C overnight.

5.5.6 For'EZ1 isolation, spin in a centrifuge D ow speed
(3,000 - 5,000 rpm) for 3-5 minutes, t .@sfer 200-500u¢
of the supernatant to an EZl sample é$ and proceed to

6.0. Qb

For organic isolation, proceed q}mectly to 7.0.

Note: For aged bones, it maégg? ‘Qﬁssary to process
multiple samples an extracts prior to

proceeding to qua&@fl n@@

5.6 EZ1 DIFFERENTIAL EXTRAC \§$§6NTAINING SAMPLES :
Note: For removal ofqggapé;sgrq@>mounted slide, see 9.0.

5.6.1 Place cuttin (gm i& size of sample used will be
case depen upon microscopic exam and total
sample a nt)<$ht EZ1 sample tube {(fthe sample may
optionggiy &) %éh in a spin tube for ease of piggyback
centrijdug d add ~150ut¢ PBS or sterile deionized
wa . Agltigét%rmzsubstrate to loosen cellular material

place at C for 1-4 hours (up fo overnight).

S.Qzﬁg%onicate 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 ~10-50p¢ of the
supernatant and discard.

5.6.2a Optional: Resuspend the pellet and place 3-but on a
slide for microscopic evaluation (See BI~118; BI-119).
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.

5.6.3 To the remaining cell pellet and substrate (if present)
add the following:
Revision 11
Casework Analytical Methods: BI-200 8/29/11
Page 54 of 111 Issuing Authority: Quality Manager




190u¢ SEB
10ut Pro K

Note: Large and/or absorbent substrate cuttings may
require additional SEB, up to 450 ut,.

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

5.6.5 Label a new EZ1l sample tube. Remove subs te (if
present) by using piggyback/spin basket,@éfirifugation
and discard. A final centrifugation =\ igh speed for 21
minute may be performed to furtherc%§bldify the pellet.

5.6.6 Remove all but ~10-50pt of the giéérnatant, taking care
not to disrupt the cell pellet{} the bottom of the tube.
Transfer this supernatant g§‘ he 1 cell fraction) to
the new, labeled sample tu% o(s at 4°C or proceed

directly to 6.0. < ‘s;
O @ Q/
5.6.6a Optional: The pué@ of a&erential extraction is,
typically, to obtai ction that is void of any
epithelial contr nstances in which there is
an overwhelm1g€§2&i§§} f epithelial cells to sperm
that appear 1in plcally, steps 5.6.3-5.6.4

may, at th Q} 1scret10n, he repeated 1-2 times
prior to ce<§ nqv, 5.6.7. These additional

super need to be retained.
5.6.7 Waa&%Fhe Q;% llet as follows: Resuspend the pellet in
5@§p PBS by rtex1ng pbriefly. Spin in a

crocentrifuge for ~5 minutes at maximum speed
<$> >10,000rpm) . Remove all but ~10-50p¢ of the supernatant
<2 and dlscard it. WNote: 1000u{ PBS should be used for
500utl sample volumes.

5.6.8 Repeat 5.6.7 1-5 more time{s). In instances of low sperm
amounts, additional washes are recommended. The final

wash performed is to be done using sterile deionized
water.

5.6.8a Optional: Resuspend the pellet and place 3-5pf on a
slide for microscopic evaluation (See BI- ~118; BI=119). 1If

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

5.6.9 To the remaining sperm pellet solution add:
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180p¢ SEB
10u¢ 1M DTT
10p¢ ProkK

Note: up to 490p¢ SEB may be used

5.6.10 Mix and incubate at 56°C for a minimum of 15 minutes {may
be left overnight).

5.6.11 Proceed to 6.0 (note: extract will first péed to be
transferred to an FZ1l sample tube if a 6Q§% tube was used
criginally). &A\

Q;b

5.7 ORGANIC DIFFERENTIAL EXTRACTION OF S%ggN—CONTAINING SAMPLES :

Note: For removal of sample frommd%hnisg slide, see 9.0.

5.7.1 Place cutting/sample th Q%s le used will be
case dependent and ba G)upo@b copic exam and total
sample amount) 1nto tenQ { tube and add ~150nt
PBS or sterile delo Agitate the substrate to
loosen cellular ® lace at 4°C for 1-4 hours
(up to overni

\\

5.7.2 Sonicate s {far A§ minutes to loosen celliular
material é%é trate and perform piggyback/spin
basket tr n for 3-5 minutes. Without
distu(}'n§;§h et, remove all but ~50pt¢ of the

su@nata @ discard.

5,7{2a Optional: Resuspend the pellet in the remaining 50!
{(~and place 3-5uf on a slide for microscopic evaluation
<2 (See BI-118; BI-119). The substrate may be discarded 1f
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:

500pt SEB
15u¢ Pro K

5.7.4 Mix and incubate at 56°C for 45 minutes to a maximum of 1
hour.
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5.7.5 Label a new sterile 1.5mf{ tube. Remove substrate (if
present) by using piggyback/spin basket centrifugation
and discard. A final centrifugation on high speed for 21
minute should be performed to further solidify the
pellet.

5.7.6 Remove all but ~50uf{ of the supernatant, taking care not
to disrupt the cell pellet in the bottom of the tube.
Transfer this supernatant (epithelial cell fraction) to
the new, labeled sterile tube and store atq§°c or proceed
directly to 7.0. (7g)

.\Sb

5.7.6a Optional: The purpose of a differghtial extraction is,
typically, to obtain a sperm fractféh that is void of any
epithelial contribution. In inst@mces in which there is
an overwhelming proportion of helial cells to sperm
that appear intact mlcroscop g\steps 5.7.3-5.7.4
may, at the scientist’s d %igg e repeated 1-2 times
prior to proceeding to 5 dditional

supernatants do not DEEfb égg ined.

5.7.7 Wash the sperm pellé% ééllgcy Resuspend the pellet in
1000p¢ PBS by vori@gxi T y. Spin in a
microcentrifug r i s at maximum speed
(>10,000rpm) . emssb l%ﬁ%ut ~50u¢ of the supernatant

and discard @t. O &
5.7.8 Repeat 6(07 % Q/time(s}. In instances of low sperm
5\

amoun washes are recommended. The f£inal
wasQ% fibme&za to be done using 1000p! sterile

de{b ized wa

<g§3a Optional: Resuspend the pellet in the remaining 50p¢
and place 3-5u¢ on a slide for microscopic evaluation (See
BI~118; BI-119)., If intact epithelial cells remain, the
pellet should be redigested (5.7.3 - 5,7.8).

5.7.9 To the remaining sperm pellet solution add:

500u¢ SEB
20pé 1M DTT
15ut ProK

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

5.7.11 Proceed to 7.0.
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5.8 CHELEX EXTRACTION:

Note:

5.8.5

5.8.6

5.8.7

Chelex may also be used for clean-up of samples that
have already been extracted to remove

contaminants/inhibitors as needed. Start with step
5.8.4.

Place an ~3mm” cutting of a bloodstain, or 3ut whole
blocd into a sterile 1.5m¢ tube and add éﬁf of sterile
deionized water. <

©
Incubate at RT for 15-30 minutes wggh occasional mixing
or gentle vortexing.

Spin in microcentrifuge for mlnutes Remove all
but 20-30p¢ of the superna Qh discard it. If the

sample is a bloodstain,Qé)t &,{ubstrate in the
tube.

Using a wide bore éfkttgsgh a tip with the end
cut off, add 200 ared 5% Chelex (0.5g
Chelex resinéég§b SK%?il nopure water). Make sure

the Chelex s ‘<3 1 mixed before adding to the

sample. (O \@

Incubate.a® 5 @f A -30 minutes.

Vort@f\ h €§§éd for 5-10 seconds.
X, @7,

L@ubat 1&111ng water for 8 minutes.

5.8 Qf%ortex at high speed for 5-10 seconds, followed by

QK

Note:

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 guantification of the DNA.

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

6.0 BIOROEBOT EZ1 ISOLATION PROCEDURE

Note: The BicRobot EZ]l may also be used for clean-up of samples
that have already been extracted using the organic
procedure to remove contaminants/inhibitors as needed.
Transfer the extract to a EZl sample tube, bring the volume
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up to 200p¢ with Stain Extraction Buffer, and begin with
step 6.1.

6.1 Insert the Investigator Card into the card slot on the
BioRobot E%Z1 (if not already in place) and turn the instrument
on. Note: the card may be left in place when the instrument
is turned off.

6.2 Press “Start” to display the protocols menu and choose one of
the following protocols:

Choose “1” for the “Trace” protocol if no su ate 1is
present in the sample tube. \A\

%)
Choose “27” for the “Tip Dance” (Trace Téb}protocol if the
substrate is present in the sample tubgz

Choose “4” for the “Large Volume” @é%t ol for 500 ul sample
volumes. Note: Step through tagcp O%éQ garding additional

‘MTL’ Buffer. o Q/é

O
6.3 Press “27 to elute in TE. O\\ (Q @

6.4 Select either the 50p @m? elutlon volume from the
menu (option 1 or 3 . The 50u¢ elution may be
preferable for FTA ng es, cor these suspected to be
of low DNA conc €)at <Zé 200p¢ elution volume may be
preferable fo 1t1ng potential inhibition.

6.5 Press any through the text displayed in the
LCD, whl s through the following steps te load the

1nstrum@

6.6 Op S%maworkstatlon door.
G

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 into row 2 of the
tip rack.
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7.0 ORG

Load 1-6 opened and appropriately labeled elution tubes into
row 1 of the tip rack. Make sure that the tube order matches
that of the sample tubes.

Load 1-6 opened sample tubes from step 5.0 into row 4 of the
tip rack.

Close the workstation door.
Press “Start” to start the extraction protocokb

<
When the protocol ends, the LCD displays {@p tocol finished.”
To run another protocol, press “ESC” to urn to the
protocols menu. Otherwise, press “Sto twice to return to
the first screen of the LCD. O

%) :
Open the workstation door. Remo a ap the elution tubes
containing the purified DNA. cartridges, tip
holders/tips, and sample tub s

At the completion of all g? ay, clean the piercing
tool (option #3 from t%% @g& een), D-rings and tip
adaptor, tip rack, cafhri and 1nterlor of the
instrument with 70° haegl lowed, optionally, by

nanopure water, (O \\ Q/
Switch off t %) nsE%&meﬁ%, leaving the Investigator card in
place. 5\\ O O\/

Proceed &Y ré ti QbPCR {see BI~207) for quantification of
the pué§§led DNA tained in step 6.15.

o

é‘PURIFICATION PROCEDURE :

Note: For most stains the cuttings/substrate will not interfere

with organic extraction and need not be removed prior to
proceeding to 7.1. Larger cuttings/samples can be removed
by piggyback/spin basket centrifugation at low speed
(3,000 - 5,000 rpm) for 3-5 minutes and discarded.

Proceed to 7.1.

7.1 In a fume hood, add 500u¢ phencl/chloroform/iscamyl alcohol

(PCIRA} to the extract. Mix vigorously by hand to achieve a
milky emulsion. Spin in microcentrifuge for 3-5 minutes to
achieve layer separation.
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7.2 If the aqueocus phase is clear, proceed to g.0. If it is not
clear (e.g. cloudy or large or ‘dirty’ interface), transfer
the aqueous layer to a fresh sterile 1.5m¢ tube. Repeat 7.1
1-2 times until the interface is clean and agueous phase is
clear. Proceed to 8.0.

8.0 ISOLATION VIA CENTRICON CONCENTRATOR DEVICE:

Note: Centricon concentration of samples with high DNA
concentrations will be performed separately q§om those with
low DNA concentrations. XS

4\

8.1 Assemble a Centricon-100 unit accordinqq;é§the manufacturer's

directions and label the unit.

0\0
8.2 Add 1.5m¢ of TE to the upper Centr n- 100 reservoir.
8.3 Add the entire aqueous layer 8§§§% ly 500ut) to the
upper reservolir containing T ng e phenol mixture
e organic waste

(including substrate if p{b ntxb
container in the hood. <§(§ ar
waste container.

e into a biohazard

8.4 Cover the Centric%%§ghbee§1t e retentate cup. Spin in a
fixed angle centr 590 rpm for 10-20 minutes. The
DNA sample wi ted in ~20-40p¢ of TE in the
upper Centri re whlle molecules with molecular

welghts o

i\
filter. ]2\0(\@%

Note: ’\' Centr1£;% units are sensitive to rotor forces. Do

{Q not centrifuge above 2000 x g. Centrifugation time can
Q be increased if the volume does not reduce to £40u¢ in
<2 the specified time.

O 000 daltons will pass through the

8.5 Add 2m{ of PCR TE to the concentrated DNA solution in the
upper Centricon reservoir and repeat the centrifugation step
as in 8.4. Discard the effluent that has collected in the
lower reservoir,

8.6 Repcat 8.5 for a total of 3 washes.

8.7 Invert the upper reservoir onto the retentate cup provided
with the unit. Centrifuge at ~2500 rpm for 2 minutes to
transfer the DNA concentrate into the cup.
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8.8 Estimate the volume of the concentrate using a pipette to
transfer to a labeled sterile 1.5m{ tube. Proceed to real
time PCR (see BI-207) for quantification.

9.0 REMOVING MATERIAL FROM SLIDES:

9.1 FREEZING:

9.1.1 Place slide in =~20°C freezer for 3-5 minutes.

9,1.2 Wearing safety glasses, pry the cover‘€§§p off.

4\

8.1.3 Add a drop of xylene to dissolve hé}mounting medium.

9,1.4 Remove the hair and soak in 104ébm8 xylene for 2-3
minutes to remove residual m ing medium.

Note: Sperm-containing slides f fqﬁé&lth sterile

deionized water at thi in suitable volume
{(~100pt) of stain e Qgggtl r may be added
directly to the s é?» ~5 minutes at RT and
then by pipetting%z wash the sample off of
the slide and bégn Q}t EZ1 sample tube or a 1.5mi
tube. Repe%§;§>4 ﬁéme proceed to 5.6.3 or 5.7.3.

9.1.5 Rinse th lr le in absolute ethanol to remove
the xy d to hair extraction under 5.4.

0
9.2 SORKING QQ{YL‘QE Q)

tféoak the sllde in xylene for several hours until the
<2<$> cover slip can be slid or pried from the slide.

Note: This will likely remove markings from the slide.

9.2.2 Remove the hair and scak in about 10-20m{ xylene to
remove the residual mounting medium.

9.2.3 Rinse the hair briefly in absolute ethanol to remove
xylene and proceed to hair extraction under 5.4,

10.0 DNA EXTRACTS:

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

10.2 Any extract remaining, following the completion of analysis
will be retained in the corresponding case DNA packet (See
BI-102) .

11.0 Comments:

11.1 These methods employ the use of phenol that"ﬁgg strong
organic acid and may cause severe burns in tion to other
effects. All operations with these chemi should be
performed in the hood with appropriate p ective gear (gloves,
lab coat and eyes protected by hood shqgﬂd and/or goggles).

11.2 An appropriate reagent blank (fox Qggéh<§‘pe of extraction)

will be carried through all eréﬁb /QES to check the
purity of the reagents being eed only be one

reagent blank per extractian ng i ich the same lots of
reagents are used. It is ép to have a separate
blank for each case that<& a at the same time. When

extracting a batch of pl Wi
y single reagent blanh<@ay u
' are running concurféht %) égﬁ ional reagent blanks will be

incorporated wheg he<§} umber exceeds the capacity of

available ins 2? iring subsequent runs), so that one

blank is 1nc éﬁed ﬁ) h run.

11.3 Prescaking blehst s with PBRS may help to prevent
Q% of amp ication by heme products, particularly

inhibi
when 1yzlng DNA obtained from samples of "heavy"
b q§a tains (e.g. control bloodstains}).

multiple EZ1 Robots, a
providing the instruments

11.4 These procedures represent the 'usual’ protocol for a given
material; however, any of these different extraction methods
are suitable for all biological materials, though minor
modifications may be necessary.
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BI-207

DNA QUANTIFICATION: REAL~TIME PCR

1.0 BACKGROUND:

o

DNA methodologies that employ the PCR, such asgség analysis,
necessitate consistent quantification of humaqb NA to obtain
optimum data.

O

N\
Green, R.L., et al, "Developmental Vali fon of the Quantifiler™
Real-Time PCR Kits for the Quantificatd

Human Nuclear DNA
Samples, " Journal of Forensic Scmeqzdb Vok§Q No. 4, pp. 809-825.

Crouse, C., et al, “Improving Ef ie Small Forensic DNA
Laboratory: Validation of Robo y:\ Evaluatlon of
T

Microcapillary Array Device, 2005, Vol., 46, No. 4, pp.

563-577. Q

Q,\\o
Quantifiler™ Kits ngékl man DNA Quantification Kit and
Quantifiler™ Y Hun§¢£)ﬂa;5§}) antification Kit) User’s Manual,

Applied Blosystergb N
7500/7500 Fas(§§e§3§blzg?yCR Systems Maintenance Guide, Applied

Bicosystems
(6

2.0 SCOPE: C§Q

To p<%v1de a reliable method for the consistent quantification of
small amounts of human DNA isolated from forensic samples.

3.0 EQUIPMENT/REAGENTS:

ABI 7500/Computer 96-well Reaction Plate

ABI 7500 SDS Software 96-well Reaction Plate Base
Pipettors Optical Adhesive Covers
Pipette Tips Centrifuge (optional)
QuantifilerTM Human Kit Microcentrifuge Tubes

20 ng/mt¢ Glycogen (optional} PCR~TE
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4.0 PROCEDURE:
4.1 PREPARATION OF DNA STANDARDS:
4.1.1 Label 8 sterile microfuge tubes A through H or 1-8.

4.1.2 Dispense 30ut (or adjusted amount according to the kit
GC results: Form 419-QC) of PCR-TE into tube A (Std.
1) and 2Gp¢ of PCR-TE into tubes B-H (Std. 2-8).

4.1.3 Mix the Quantifiler Human DNA Standar Qé?aroughly by
vortexing 3-5 seconds., Transfer 10&&\ o tube A (Std.
1). Mix the dilution thoroughly. Q\

4.1.4 Prepare Std., 2-8 via a serial‘Q%ﬂution by mixing and
subsequent 10pt¢ transfers fr ubes A through H. The
dilution series consists o ~Q§ 7, 5.56, 1.85,

0.62, 0.21, 0.068, and gk respectively.

4.2 REACTION PREPARATION: @ T\ *

4.2.1 Determine the num to be gquantified

{including, at ,@mln@ Q‘O&; of DNA standards).

4.2.2 Fill out théé&SG\\ 052{ eet (Form:206=Bl) on the ‘Plate
Setup’ ta £ &S} spreadsheet/template. Print a
copy £ c¢ord. Choose the ‘Plate Document’
tab en Q} information is correct and

Load Sheet information entered.
s’ of the Plate Document Worksheet to
i c drlve for subsequent transfer to the ABI
C§Q 500 The document must be saved as a .txt file,

QS 3 Calculate the volume of reaction components needed,
based upon the number of samples to be quantified and
adding 2 or 3 reactions to compensate for loss and
variability due to pipetting. The following are the
volumes needed per reaction,

Quantifiler PCR Reaction Mix 12.5ut
Quantifiler Human Primer Mix 1G.5onut

Note: The volume of reaction components necessary to
prepare the Master Mix will be automatically
calculated upon Load Sheet data entry.
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4.2.4 Thaw the primer mix and vortex 3-5 seconds. Pulse-spin
prior to opening the tube. Mix the PCR Reaction Mix by
gently swirling the bottle prior to use.

4.2.5 Place a 96-well reaction plate into a base, being careful
not to touch the 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 bloqg.

<

4.2.6 Prepare the Master Mix by pipetting tggsgequired volumes
of primer and reaction mixes into a ppropriately sized
microcentrifuge tube. Mix by vorﬂeglng 3-5 seconds,
followed by a pulse-spin. O

2

4.2.7 Carefully pipet 23pf{ of the Qé% ter Mix into the

bottom of each reaction t?? Aised. ‘Blowing-out’
the pipette is not recomknd \g oid splashing and/or
bubbles in the well.

4.2.8 Add Z2pt of sample<2r g@gﬁa §§> the appropriate

reaction well, Qggng\\ to avoid bubbles as much as

possible. 20
(O\’ \@6 QO

4,2.9%9 Seal the rﬁgctleé}p ggl‘ﬁlth an Optical Adhesive Cover.

Proceed [§\ %\,OQ/
4.3 RUNNING % m@g\m@

4. 3<32Turn on the 7500 computer and login with the appropriate
<$) user name and password. After the computer has

<2 completely started up, power on the 7500 instrument,

allowing it to warm up at least ~30 seconds. Launch the

ABI 7500 SDS Software.

4.3.2 Open the instrument tray by pushing on the tray door.
place the plate into the tray holder so that well Al is
in the upper-left corner and the notched corner of the
plate is in the upper-right corner.

4.3.3 Close the instrument tray by gently pushing the right
side of the tray decor.
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In the SDS software, select FiledNew and choose Absolute
Quantitation for Assay, 96-Well Clear for Contalner, and
Quantifiler Human for Template.

Import the previously saved plate document by selecting
File>Import Sample Set-Up. Browse to locate the saved
.txt file and choose OK.

Review the plate document to ensure the appropriate
detectors and tasks have been applied togach sample.
Change the task for any unused wells t @TC in View>Well
Inspector or by highlighting and dou ¢licking on a
well{s). Make any other changes, ’Knecessary. Select
the Instrument tab and review thé%p ermal cycler
conditions [Stage 1: 1 cycle, &SKL 10:00 min.; Stage 2:
40 cycles, 95°C, 00:15 min, Qe\ 1:00 min.; 25nf{ sample
volume; 9600 emulation; Da{?b ection: Stage 2, Step

2 (60.0@1:00)] Q C)OQ&

Note: Detectors are pegg u the initial
instrument s it usage. Refer to the
Quantifile 1t Qﬁb anual (page 2-11) for
1nstruct*g@s &?B ng detectors if needed.

Save the plgﬁk d\gb é:zs a .sds file with the
approprlit\(e) pl %&/

Unde éh ﬁ} t tab, click Start to begin the run.
Whe ompleted proceed to 4.4.

’l\

4.4 ANA,Q%IS AND RESULTS

<2 4 1 Open the plate document to be analyzed.

4.4.2 Select Analysis>Analysis Settings and verify the

settings are set as follows: All for Detector, Manual
Ct, 0.200000 for Threshold, Manual Baseline, 3 for
Baseline Start (cycle), and 15 for Baseline End (cycle).
Click OK.

Select Analysis>Analyze.
In the Results tab, select the Standard Curve tab and

choose Quantifiler Human as the detector. Review the
data for inconsistencies from the following:
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An R? value of >0.99 indicates a close fit between the
standard curve regression line and the individual Cg
data points of quantification standard reactions.

An R? value of <0.98 needs further analysis of the
standard curve for problems. Refer to the Quantifiler
Kits User’s Manual (page 5-6) for troubleshooting
guidelines.

The slope should fall within the typical gglope range of
~2.9 to -3.3. A slope of —-3.3 indicatpe&100%
amplification efficiency. {5&\

4.4,5 Select the Amplification Plot taﬁ%f?n the Results tab)
and choose either the Quantifilér Human, or the IPC
detector. Ensure the Thresh is set to 0.20 before
proceeding (Note: the threisy d b§r will be green if the
data has been analyzed nalySls is needed).
Highlight the sample(s &32 ‘S‘ in the table to view

e

the associated plot(sqf <§§$ﬁ;§§gg plots for both
detectors for ampl or inconsistencies.
4.4,.6 Select the Co Qpen§§;§ hln the Results tab. The
halogen lam ﬁ&y acement if the dye signal
lines contéﬁ? appear wavy/unstable and/or if
i pproachlng or has fallen below

ote it is important to use the
e \each time.

ue

the Rox
500. ;gﬁgko
same
4.4.7 Qhe\@suétab, select the Report tab and highlight
€¥ sampl Y of interest to view the results. Review
<Q the Qty column to determine the amount of DNA present in
<$) each sample. Review the Internal Positive Control (IPC)
<2 ¢y value for each sample, It should fall within a range
of 20-30. If the value is >30 for a particular sample,
there may be an indication of inhibition.

4.4.8 Export the report. Within the report tab, select
Tools>Report Settings and check the appropriate boxes to
be displayed in the report and click OK. Print a copy
of the Standard Curve for the case record. Select
File>Export to export the report (e.g. to USB drive} as
a .csv file,

4.4.9 Open the 7500 Results Sheet (Form- 209-BI) template in
Excel. Import the .csv file into the Raw Data tab of
the worksheet. Choose the Results tab and review the
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imported data. Delete any unused wells from the sheet.
Adjust values in the Final concentration and ul Sample
for Dilution columns. Print a copy of the results sheet
for the case record. Perform a ‘Save As’ prior to
exiting the template.

5.0 COMMENTS:

5.1 Refer to the Quantifiler Kits User’s Manual for specific
thermal cycler conditions, additional user infq;mation, and
troubleshooting guidelines. ‘<§b

\)

5.2 If the Component Dye signals appear unseéble and/or Rox
values approach 500, the Halogen Lampqﬁhy be checked
manually to determine if replacementgis needed. Place the
Green Calibration Tray in the blo Select Instrument >
Calibrate and set the exposure E&@ to\ 4096ms, lamp control
to Max, and select Filter A. , Clic shet and observe
results. Expected results gh uld(bons’gt of red
fluorescence displayed in SQ{ ack of fluorescence
indicates the need for £. The lamp status
should be checked as elgéy'ng Instrument > Lamp

Status/Replacement qqa vig@i e condition.
) O

5.3 In order to exteﬁé}th§he? the Halogen Lamp, the
instrument sho bigy gz/off anytime it is not in use.
Lamp life i%,%g@. a@y 2,000 hours.

O O RV
N 0”0
SENN
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BI-208

STR AMPLIFICATION: PPLl6

i.0 BACKGROUND:

DNA analyses have revcolutionized forensic biol@%@. The
advent of PCR allowed scientists to analyze dentiary
material present in minute quantities and graded states.
The identification of forensically signﬁ%}cant STR loci has
allowed scientists to combine the disqumination attainable
with the older RFLP technology with speed and sampling
capabilities of other PCR-based methbdolpgies. The
PowerPlex™ 16 allows the co-ampdi{dic of the core CODIS
13 loci, as well as, Amelogenin, aneltw%sg ntanucleotide-
repeat loci, Penta D and ?ei(?E.é\' Q/
Butler, J. Forensic DNA €a%%. <S;' gy and Technology
Behind STR Markers. { 1) Q@&d?fgs Press.
o 2
GenePrint® PowerPl 1€S§ys emvTechnical Manual
© O A
2.0 SCOPE: ) (’\\ &
\§> o' AV
To provide %ireéﬁb e hod for consistent, high guality
amplificatioch o N om forensic samples ensuring the
generati&iﬁof suite PCR product for capillary
elect oresis and analyses of these STR loci.

'

O
3.0 Ega&PMENT/REAGENTS:

BioHood

10% Bleach or Dispatch®

UV light

Thermocycler

Microcentrifuge

MicroRAmp tubes

PowerPlex™ 16 Kit Contents
AmpliTaqg Gold® DNA Polymerase
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4.0 PROCEDURE:

4.1 DNA TEMPLATE:

4.1.1 Based upon the guantity of DNA isolated and its
initial concentration, the scientist should have all
samples at an optimal concentration for amplification
(e.g., 0.lng/uf-0.4ng/pt). It is also convenient to
have all samples that are to be amplified at the same
fime to be at the same concentration if gossible for
ease in the preparaticn of PCR Master % and reaction
additions. The maximum amplificati N\Yolume for low
level or undetected samples is 19.2p! for PowerPlex
16. For larger volume samples, igbmay be necessary to
concentrate the sample prior t mplification. The
analyst may also choose to g E!act, quantify, and
combine additional sample‘ézaor o amplification as an

alternative,.
’ «° ()OQ A

4.1.2 The amount of DNA tewé@bt xeddégg%o an amplification
reaction should be&%rgi@ 0.5-1.0ng but may be
adjusted 1if neceé%ary ()

\° L

4.2 AMPLIFICATION SET- Qé}\'

4.2.1 Determ1ne(§he<§§ﬁm&i f samples to be amplified and

label LOA (200u¢) for identification.
Labe ube(s) for the Master Mix. Place
Q%§3ae tubes in a rack or microAmp tray.
e sc ay chocse to irradiate the tubes with
Q@V llght hlS point (2 15 minutes) while performing

<Q other preparations.

O
<3$2.2 Thaw the Gold ST®R 10X Buffer and the PowerPlex™ 16
10X Primer Pair Mix.

4.2.3 Calculate the volume of reaction components needed
based upon the number of samples (including extraction
and amplification controls) to be amplified and adding
1 or 2 reactions to compensate for loss and
variability due to pipetting. Use Form 210-BI for
recording this information. The following is a list
of the 'fixed' amounts to be added for a 25ul

reaction.
Gold ST#R 10X Buffer 2.5p¢
PowerPlex™ 16 Primer Mix 2.5n¢
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Note:

4.2.7

&S

*AmpliTaq Gold® 0.8t
DNA Template + dH;O 19.2n¢

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

* AmpliTag Gold® volume is based upon its typical
concentration of 5U/ut¢. Check tube to verify
concentration and adjust volume as necea@@ry to add 4U
of enzyme per reaction. 75

WO
Pipet PCR Master Mix into each reagbion tube. The
negative amplification control sgbuld be the last
sample processed.

If DNA concentrations were Qék.t%g same, add

appropriate volume ofcﬁ%Q} gklﬁfary.
Pipet each DNA sampl g%tz%th@<5§gropriate tube., Only
n

the tube to which DQb g added should be
opened at this t e a ne DNA~-containing tube
should be open w1th the exception of the
negatlve con ains open throughout the
process) . trol DNA for the positive
amplific ‘@o ﬁ, and dH,O0 for the negative
amp11f1 Lio Again, making additions to the

on
nega @\J(ast

E g&e\£§? q?he sample tubes are closed tightly.

ix by fld@ér or standard vortex and spin in

icrofuge, if necessary, to bring the reaction
components to the bottom of the tube and remove any
bubbles. Return samples to the rack or MicroAmp tray,
placing them in position for the thermal cycler
(record position on Form ZIO?BI).

4.2.8 Remove lab coat and, touching only the rack/MicroAmp
tray, transport the samples to the thermal cycler in
the Amp/PostAmp room, using the other hand on the door
knob.

4.2.9 Place the samples into the thermal cycler. Do not set
the rack down in this room. Remove gloves and return
the rack to the biology lab. The rack may be placed
in the hood under UV light for ~30 minutes at this
time.
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4.3 THERMAL CYCLING PARAMETERS:

After the samples have been placed in the thermal cycler,
turn on the power and select the pre-programmed
'ppléstdrun'cycling profile with the following conditions:

95°C for 11 minutes, then:
96°C for 1 minute, then:

100% to:

for 30 seconds,
29% to:

for 30 seconds
ramp 23% to: ¢
70°C for 45 seconds
for 10 cycles, then:
ramp 100% to:

90°C for 30 seconds
ramp 29% to: O
60°C for 30 secon@
ramp 23% to:

70°C for 45

for 20 cyclé@‘é}%p O

&t&%then
40 \gaﬁkoo(\ O\io
& VP

5.0 AMPLIFIED\®NA PRODUCT:

(@)

ramp
94°C
ramp
60°C

5.1 ﬁ%ter cycling has concluded remove samples from thermal

cycler.
soon as possible after amplification.

Samples should be run on the Genetic Analyzer as
Prior to capillary

electrophoresis and/or before analysis is completed the

samples may be stored at 4°C.
samples should be frozen at -20°C.
stored in the Amp/PostAmp room.

5.2 At a point in time after STR analysis is completed (i.e.

has been reviewed and report approved),

For longer storage periods,
Amplified product is ONLY

case
the amplified product

will be disposed of in a biohazard container in the amp/post-

amp room. As needed,

transported directly to the dishwashing room.
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will be placed into a seccond bichazard bag, sealed and
disposed of with other biochazardous material.

6.0 COMMENTS:

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

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

6.3 Mix all reagents thoroughly {(e.qg., vortex)‘egﬁgpulse—spin
them in microfuge prior to dispensing. <Qs

6.4 A precipitate may form in the Gold ST*%§?OX Buffer, this may
be eliminated by briefly heating thaSbolution at 37°C prior

to mixing. &)
&
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BI-210

STR TYPING: CAPILLARY ELECTROPHORESIS AND DATA ANALYSIS

1.0 BACKGROUND:

Any eukaryotic genome is interspersed with repea DNA sequences
that are typically classified by the length of,gp core repeat
sequence, and the range of contiguous repeatsQéyplcally seen or
the overall length of the repeat region. S {Short Tandem
Repeat) loci are scattered throughout the'ﬁknome occurring every
10,000 nucleotides or so, and have core peat units of 2-6bp in
length with overall lengths of less t &n 4 ésxkgx

STR loci examined for human identji g(ca&ldn A&poses were selected
for the following characterist iscriminating power
(generally >0.9) with observ q%het ﬁb%§§§hty of >70%, 2) loci on
separate chromoscmes to av01 ll&@ﬁg ability to obtain
robust, quality, reproduc multiplex amplification is
performed, 4) low stut ow<§$§atlon rate and 6) small
allele sizes (<500 bp Q&Gl effient of analysis of degraded
samples,

By 1997, as th Es%ul c%f \%bmmunlty wide forensic science
effort, the f loci, all tetranucleotide repeats,
weare select as Cﬁ%}s for NDIS, the CODIS (COmbined DNA Index
System) 'ﬁ al Data se: D381358, THOi, D21s1l1l, D18S51, D5S818,
0135317,% 3820, D16S539, CSF1PO, vWA, D8311792, TPOX, FGA. When
all 1 IS core loci were examined, the average random match
probaBility was found to be <1 in 1%10'? among unrelated
individuals, offering the promise of individualization.

In addition to the 13 core CODIS loci, the PowerPlex™ 16 multiplex
includes Amelogenin, a gender identification locus, and two
pentanucleotide repeat STR loci, Penta D and Penta L. GSTR typing,
with amplified products generated from this kit, separated by
capillary electrophoresis on the 310 and/or 3130 Genetic Analyzer
with data collection and analysis software employed in developing
the genetic profiles, will be used to produce STR profiles from
evidentiary material for entry into CODIS.
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Butler, J. Forensic DNA Typing: Biolegy and Technology Behind
STR Markers. (2001} Academic Press.GenePrint® PowerPlex™ 16
System Technical Manual

ABI PRISM™ 310 Genetic Analyzer User's Manual

ABT 3130/3130x1 Genetic Analyzer Getting Started Guide

ABI 3130/3130xl Genetic Analyzer Mainenance Troubleshooting

and Reference Guide S
<
GeneMapper™ ID Software User Guide ‘QSSD
2.0 SCOPE: @Q

To provide a reliable method for genqigklng STR genetic
profiles from forensic casework anQSb n§er DNA database

samples. Q

. <
3.0 EQUIPMENT/REAGENTS: .\() Q\' {</

310 and 3130 Genetic And§§géné?>afgzﬁata Collection Software
GeneMapper™ ID Softwag@ \Q

Computers x@> E> ()

Heating Block (or QDJO\ r chler)

Benchtop Cooler @)

Capillaries \Q \$ é

Capillary Ar é}

Syringe e?

Sample *§§

96 Wel 1] actlon Qihtes and Septa

Buff ars and Septa

Buﬁ§3 Reservoirs and Septa
Polymer

Genetic Analyzer Buffer

PowerPlex® 16 Kit Contents

PowerPlex® 16 Matrix Standards

Deicnized Formamide
Nanopure Water

4.0 PROCEDURE:
4.1 AMPLIFIED FRAGMENT DETECTION USING THE 310

Note: Prior to using the ABI PRISM™ 310 Genetic Analyzer
for samples, matrix standards must be run to achieve proper
color separation of the dyes used for the amplification
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primers, allelic ladders and size standard. To prepare a
matrix, four standards are run under the same capillary
electrophoresis conditions that will be used for samples
and allelic ladders. Use the 310 Matrix Standard set,
which includes the Fluorescein Matrix, JOE Matrix, TMR
Matrix and CXR Matrix for the blue, green, yellow and red
matrix standards, respectively. This is performed when
necessary due to performance, or after any instrument
maintenance/repair that involves adjustment/replacement of
the CCD camera or laser. S
.9
4.1.1 Turn on instrument, turn on compu and refer to
ABI PRISM® 310 Genetic Analyzer"\User's Manual
for detailed instructions on Q%rument set-up.
Shut down is performed in %ggbsite order
(computer, then 310) mputer may be
shutdown after each run ?; 3%0 should only be
shut down if it w1ll /{fe for extended

periods. Fill in opr ormation in the
310 Injection Lo ¢§g RQ?%#

4.1.2 Open the ABI Gé) ection Software. In
f£he manual , the scientist may use
'temperat se%é the heat plate to 60°C
so that dy to run. Using

1le/§5gYSan) t, create a 48-well Genescan®
sam &scribed in the ABI PRISM® 310
lcc§b 's User's Manual. If there is

mple sheet, 'CCD' and 'SEQFILL' may

\§ d nerally, as the last two samples).
There 1€:h 'Setup Check' sample sheet already on
(fb the instrument so that these samples may be
<$) placed in a pre-run by themselves, rather than

<2 adding them to the new sample sheet. Enter
appropriate identifying information for other
samples into the sample column as follows:

Matrix samples: FLUOR, JOE, TMR or CXR
Allelic Ladder: LADDER (or PP16 LADDER)

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

Case Samples: XY99999999-(ox /)2Z...,
(e.g., VM20010112-1AEC or VM20010112/1AEC) where:
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QP

X= Specimen Type {(Q0=Questioned; V=Victim;
S=Suspect; E=Elimination; M=Mother; F=Alleged
Father; C=Child; ¥B=Paternal uncle; FS=Paternal
Aunt; FM=Paternal Grandmother; FF=Paternal
Grandfather, etc.)

Y = Letter for Lab (M, C or P)

999999999= Lab Case Number QD
.Y
ZZ...= numbers and letters that d nate case

Ttem (including 'SP' for sperm 1 and 'EC' for
epithelial cell at end of numﬁgﬁ to delineate

fraction}. ()

Using File/New/Injectiong;ét create a new

Genescan® Injection L s@) f%k;ng the

appropriate sample sh r m pull-down menu.

Using pull-down se er samples,

placing allellc 1st and last

injection p051 @§f> as, at least every

20-20 sampl Move the 'CCD

DUMMY ! and <3§3M to the 1st and Znd

injectio espectively if they were

not rgég}egsgg Matrix samples are often

ana ségarate run. However, they may be

ru %gb' amples, in which case they are
ous samples elther at the beginning

t&; a run.

4<§54 Select a run module with the following settings:

GS STR POP4 (1lmi) A

Inj. kV: 15.0
Run kV: 15.0
Run °'C: 60
Run Time (minutes): 30
Matrix File: none
Autoanalyze: No

Inj.Secs: 3-10 secs

3 secs - Matrix Standards, Allelic Ladders and
ing POS control DNA (injection times may
be adjusted [3-10 seconds per analyst's
discretion] but a 3 sec. ini. time for
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single-source samples estimated at 2 1lng
generally produce good results).

5 sec,- Samples < 1lng generally produce good
results.

4.1.5 To prepare samples for capillary electrophoresis:

Label sample tubes. For amplified products
(including controls}, typicaliy 1pf-1.5u¢ rxn is
added to 25uf? of ILS Master Mix (madq%py adding
0.5p¢ ILS60D size standard/sampleaégb.Spf
deionized formamide/sample and a g guantities
for N+2 in Master) that has bee ispensed into
sample tubes. For Allelic Laéﬁbrs add lpf{ Ladder
to 25p! Master Mix. Note: Tfie master mix may be
altered by adding 1lut ILS size to 24ut
deionized formamide if pedks are too low.

Matrix samples 2p8&;% €§? 25pé of
z

deionized formaquE, e standard).

4.1.6 Following sampik d@&.cxi) lace septa on sample

tubes, mix Qplng$} sary) and heat denature
for ~3 mi s 9 5 Immediately chill in
benchtopcbb ice) for 23 minutes

(per le types - ladders, matrix,
con ;ﬁ es) .

%ﬁ@ézgég) for run into appropriate order
as o)

4.1.7
\§ e sample sheet) in a 48-tube
{S'autosanﬁakﬂ‘sample tray removing any moisture
<5b with a Kimwipe if necessary.

<2&4.1.8 Place the autosampler tray in the instrument and
close the doors.

4.1.9 Prior to hitting the 'Run' button to start the
capillary electrophoresis, make sure that the
autosampler has been calibrated if necessary, the
syringe has sufficient polymer for the run and
its current position is correct, and there are no
bubbles that may interfere with the run. Click
'Run' and monitor electrophoresis in the 'Raw
Data' and 'Status' windows. FEach sample will
take ~40 minutes.
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4.1.10 If, at any point in the run, prior to the last
injection, 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}) the scientist may
insert a new row (Ctrl -I) and select that sample
from the pull~dewn menu, changing the injection
time if necessary.

4.1.11 After completion of the run finish fg%}ing out
the 310 Injection Log (Form 422n= QQﬁb

Q

4.2 AMPLIFIED FRAGMENT DETECTION USING 3130

Note: Prior to using the ABI 3130 G \flc Analyzer for

samples, a spectral callbratlon tandards) must be
run to achieve proper color se the dyes used for
the amplification primers, all and size
standard, To prepare a matr dards are run
under the same caplllary conditions that
will be used for sampleSand qéSA ladders Use the 3130
Matrix Standard set, quch the Fluorescein Matrix,
JOE Matrix, TMR Mat an trix for the blue, green,
vellow and red mat Gh , respectively. This is
performed when nd@ﬁss o performance, or after any
instrument maj /r lr that involves

adjustment/ ac the CCD camera or laser,

Additiona g& \£§;'<§; 1 Calibration must be performed prior
to run \% any sa es. The instrument uses images
coll d during the spatial calibration to establish a
rekgb onship between the signal emitted for each capillary,
well as the position where that signal falls and is
detected by the CCD camera. This is performed any time a
capillary is installed or replaced (including temporary
removal of a capillary) or if the instrument is moved.

4.2.1 Turn on the computer, turn on the instrument,
start Data Collection Software and wait for green
squares to appear for all applications on the
service console. Expand the necessary subfolders
on the left tree pane of Data Collection. Refer
to the ABI 3130/3130x1 Genetic Analyzers Getting
Started Guide for detailed instructions on
instrument set-up {including creation of
instrument protoccls, results groups, and spatial
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catibration).
the 3130 Injection Log

Fill-in appropriate information in
{Form 422B=QC) .

Shut down is performed in the opposite order

(Data Collection software,

3130,

then computer).

The Data Collection Software must be closed by

chocsing ‘Stop All/

and waiting for all red
symbols to appear before closing.

Never use the

‘X' to close while green or yellow symbols are

displayed.

4.2.2 Crecate a new plate record:

QO
N\
\A

o

4.2.2.1 For a spectral calibréﬁlon plate, expand

the tree pane of tir

‘ga3130xl’. Ch

the dialog bzzé}
Calibration’

the appli

Spectra t
(clJ_c]@Jdc> (@

R

al 550

ata Collection
Software and cllckﬁbPlate Manager,’

under
and filil in

Spectral
1catlon
%xes on the
Editor as follows
complete to save):

Fill in

%@?é_&\l%@te Spectral
QOPri \} <ZM

Y}
&\&b

\)(\

(&

@Q

rop down menu

ay optionally be changed to a
er 0 for injection priority.

O
néé;zment Protocol 1: Choose the

@tral instrument protocol from the

PowerPlex 16 specific run module and

<2 protocol settings for Spectral
Calibrations are as folliows:

Module Type:
Template:

Inj. kV:

Data Delay Time:
Run Time {seconds):

Protocol Type:
DyeSet:

Array Length:
Chemistry:

Lower condition bound:

Casework Analytical Methods:
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Spectral
Spect36 POP4
3

100

800

Spectral

F

36

Matrix Standard
4,0
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Upper condition bound: 12.0
Inj.Secs: 5

4.2.2.2 For a sample plate fill out the 3130 Load
Sheet (Form:216=BI) on the ‘3130 Load
Sheet’ tab of the Excel
spreadsheet/template. Print a copy for
the case record. Choose the ‘3130 Plate
Template’ tab and ensure the formatlon
corresponds to the Load Sheszlnformatlon
entered. Verify the 1nfon§s on on the
template is as follows: Qb

.\0
@Q Qd
Container 'I'y_‘p% 9(79&
¥
Appl:.cat&b\x '@ @lar

EM &&apper Generic Instance
>
N @Rps O

O ..O
iy 11 adder: LADDER (or PPl6_LADDER)
&500\\/&

6\\ (\ %:Q].S: POS [or (+), etc.], NEG [or (-
‘:) () y, etc.], BRB (blood reagent

{SS blank), SPRB (sperm reagent
(fb biank), ECRB (e-cell reagent
O

<2K blank}, etc.

Case Samples: XY99999999 2Z..., where:
X= Specimen Type (Q=Questioned;
V=Victim; S=Suspect;
E=FElimination; M=Mother;
F=Alleged Father; C=Child;
FB=Paternal uncle; FS=Paternal
Aunt; FM=Paternal Grandmother;
FF=Paternal Grandfather, etc.)
Y = Letter for Lab (M, C or P)
999999999= ILab Case Number
ZZ...= numbers and letters that
designate case Item (including
'Sp' for sperm cell and 'EC' for
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Y}

‘\\%odf? .

Casework Analytical Methods:
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epithelial cell at end of number
to delineate fraction).

(e.g., VM20010112 1AEC)

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

Sample Type: Sample Categories of
‘Sample’, ‘Allelic Ladder’ ‘stitive
Control’, or ‘Negative Coqgﬁgl’, may
optionally be typed in. é\

Results Group 1l: Enté%§2he appropriate
results group. Thesébare typically
dencted by the an st initials and
should automatig&)ly populate from the

Load Sheet. QO

2
Instrument(?%oté&o N Enter the
e L é& protocol (i.e.,

appropryé}
PP16 10 sec).
cific run module and

PPl6 ec,\'
s for sample plates are

sec,

o~ \QQ

S

Regular
HIDFragmentAnalysis36 POP4
3

n Time (seconds) :2000

Protocol Type: Regular
DyeSet: F
Inj.Secs: 3-10

3 secs - Allelic Ladders and 1lng POS
control DNA (injection times may
be adiusted [3-~10 seconds per
analyst's discretion] but a 3
sec, inj. time for single-source
samples estimated at 2 1ng
generally produce good results).

5 seas.- Samples < 1lng generally produce
good results.
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s,

4.2.2.3 Delete any unused wells. Perform a ‘Save
As’ of the Plate Template Worksheet to
disc (i.e. USB drive) for subsequent
transfer to the ABIT 3130. The document
must be saved as a .txt file (tab
delimited) .

4.2.2.4 Tmport the previously saved plate record by
selecting ‘Import’ on the ‘qu%@ Manager’
window. Browse to locate t saved .Lxt
file and choose ‘OK’. ~S\

4.2.2.5 Open the imported platé&%%cord by
highlighting it andxéblcklng ‘Edit’ .
Review the 1nforn@§? n in the GeneMapper
Plate Editor to uxr that it is correct
or make chanQ% ary. Click ‘OK’

when compleeb ‘éﬁi plate record.
&

4.2.2.6 To per‘Q)O @S&one run of a sample
q> muL%ha ijection times), select
zsgg Run in the GeneMapper
Q\ gzg indow. This will add
Chdd{' onﬁ\ esults Group and Instrument
Q> P Stoc columns to the end of the plate
¢> ?:?/' These additional runs may be
Céd at any point in the run, prior to
\:> last injection, if the scientist
{S' (Bbtlces that a sample would benefit from
<Q re-injection {(e.g., repeat because of bad
{S) injection or to vary injection times
<2 [from 3-10 seconds]). Additional Results
Groups and Instrument Protocols may also
he filled in on the original Load Sheet
template prior to importing.

4.2.3 In the manual control window, the scientist may
choose to set the oven to 60°C so that it will be
ready to run. Choose Oven in the ‘Send Defined

command for’ drop down menu box. In the ‘Command
Name’ box, choose Turn On/Off oven, with a
“Walue’ of On, and click ‘Send Command’. Next,

in the ‘Command Name’ box, chocse Set oven
temperature, with a ‘Value’ of 60.0 and click
‘Send command’. Note: once the oven has been
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turned on and the temperature set, the oven will
only preheat for 45 minutes before shutting
itself off.

4.2.4 Prepare samples for capillary electrophoresis:

4.2.4.1 For amplified products (including
controls), typically lpé-1.5p¢ rxn is
added to 10ut of TILS Master Mix (made by
adding 0.5p¢ ILS600 size stamgard/sample;'
9.5ut deionized formamide/ ple and
adding guantities for N+ZS$n Master) that
has been dispensed int he wells of a
pre—-labeled plate. Qb Allelic Ladders
add 1lu!{ Ladder to }Q@f Master Mix., Note:

The master mix m De altered by adding

0.25u¢ ILS600 s 9 75pt deionized

formamide 1fqéé@ ,Qre too high.
4.2.4.2 Matrizx sa pduted 1:10 in

Nanopur%§§ﬂ) Q§ 1. ilution may be
necessdry) Q§5 eacn matrix dye
fraq@@nt {37t added to 480u¢ of
dggbnizég £ mide (without size

oad 25 p?¢ of the fragment
é§§%;j ch of four wells on the pre-

ate, which will include each of

r capillaries (e.g. wells Al

‘\\ h D1)
O \50 '
4, 2&5 Follow163 sample addition, place a plate septa on
<Q the plate and heat denature for ~3 minutes at
<$) ¢5°C., Immediately chill in benchtop cooler (or
<2 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 cclumns being used on smaller plate
runs.

4.2.6 Place the sample plate into the plate base and
secure the plate retainer clip on top, making
sure that no gray is visible through the holes.

4.2,7 Place the plate assembly in the instrument and
close the doors. The plate map on the ‘Plate
View’ window, under ‘Run Scheduler’ will turn
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yellow when the plate is in place and has been
detected by the instrument.

4.2.8 Prior to running the plate, confirm that dye set
F is selected and the correct active calibration
for dye set F is set in spectral viewer.

4.2.9 Locate the plate record in the ‘Plate View'
window and highlight it by clicking on it once.
With the plate record highlighted, c j the
plate map to link the plate to tha%é@pec1flc
record. The plate map will turn m yvellow to
green when it is successfully 14 ked Verify the
correct scheduling of the run the ‘Run View’
window. Select a run and c irm that the
corresponding wells highlighted in the plate
diagram are correct for @Eat<d$n Make
adjustments to the p a@e r%QrKlf necessary.

4.2.10 Click the green Run Q%nigﬁum § arrow button in
the toolbar to %é Monitor

electrophoresf% g the run, view,
array, Or cqé}llaésé wer window. Each
injection samples) will take ~45
minutes. Q$ED gz;; n a duplicate plate record,
the p 4De o be unlinked prior to

cated record., This 1s done by

lin fﬁb
hlg§ilg currently linked plilate record
unlink’ .

4, 2«@% After daapletlon of the spectral calibration run,
<Q open the ‘Spectral Viewer’ window toc 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 present in
the spectral profile (upper pane), that the order
of the peaks are, from left to right, blue-green-
yellow-red, and that the peaks are regular in
appearance. Next verify that four peaks are
present in the raw data profile (lower pane),
that the order of the peaks are, from left to
right, red-yellow-green-blue, and that the peak
heights are above 750RFU (1,000-4,000 REU is
ideal). If all four capillaries pass, then the

%
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calibration should be saved and set as the active
calibration.

‘Note: All four capillaries must pass in order to

accept a spectral calibration. A passing
capillary will be colored green in the plate
diagram. Additionally, capiliary status may be
viewed in the ‘Event Log’ under ‘Instrument
gtatus’. Rerun the spectral calibration as
necessary until all four capillaries R%fs.

4.2.12 After completion of the run fln13§g§&lllng out

the 3130 Injection Log (Form 42

%

4.3 DATA ANALYSIS: GENEMAPPER® ID (G%géb

4,3.1 Data analysis is NOT %§F§0rm <§n the instrument

computers. Transfer er (including
the sample sheet £ 10X€un226 plate record
for 3130 runs) t’Q§ omputer using a
portable USB d nalysis and review
are complete of t 2 run folder and GMID

progect *&l d on the ISPFS network
drive. on the instrument computer
may be let is point. Case- specific CDs
will % ma&. foQ/ scovery upon reguest.
g;&}(kma analysis, the appropriate

ns must be imported into GeneMapper

i§. D onally, previously run 310 Macintosh

data must first be converted to PC files using
the ‘Mac to Win’ conversion program.

Set up the analysis methods for GMID analysis as
follows {analysis methods are created and stored
in the ‘Analysis Methods’ tab in ‘GeneMapper
Manager’ }:

\General’/Tab: Name the analysis method so that it
reflects what the method is (e.g. 310PPl6-
150RFU) .

\allele’ Tab: Choose the appropriate bin set.

Choose ‘Use marker-specific stutter ratio if
available’, and ensure ‘minus stutter distances’
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are from 3.25 to 4.75 for tetra and from 4.25 to
5.75 for penta. All others should be 0.

‘Peak Detector’ Tab: Advanced Peak Detection
Algorithm, partial sizing (80-550 or 600), light
smoothing, Local Southern size calling method
with baseline window of 51 pts, min. peak half
width = 2, polynomial degree = 3, peak window
size = 15, and slope thresholds = 0,

Analysis range may be set to either @%&l or
partial and is empirically determiped for each
run and/or instrument. When ustég partial range,
the start and stop points are ermined by a
review of the raw data and gfiosing points that
will not include the prim eaks but will cover
the size range of 80 to O.Qgses

Peak Amplitude Thresé%ldscggal
quality. Generall Q350*gfu
colors. Rfu thr Shol
Green and Yell f

threshold etjg)to 50 rfu at the
e 4.4.2 RFU Threshold).

analyst's r%%i
Lowering igb g;%old below 70 rfu (to 250)
should @ﬁ dg caution and only if the data

gen e to be good, and without
ex E} gé)

?Z$¢ane background or artifacts.

gb rfu are deemed inconclusive.

@,
{SA‘Peak QGality’ Tab: The minimum peak height ratio
@" for Heteroz gote Balance should be set at 0.7.

{Q Y

O

pend on sample
eshold in all
raised in Blue,
L.adders. Rfu

< Set the max peak width to 1.5 bp and pull-up

<2 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.

4,3.3 Create and store a size standard for GMID
analysis, under the ‘Size Standards’ tab in
‘GeneMapper Manager’. Name the size standard so
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that it reflects what the standard is {(e.g.
ILS600 80-600).

Data analysis will be performed using the ‘'Basic
or Advanced’ size standard. The size standard
consists of the following peaks: 60, 80, 100,
120, 140, 160, 180, 200, 225, 250, 275, 300, 325,
350, 375, 400, 425, 450, 475, 500, 550, and 600
(the 60 and 600 peaks may be optionally defined
by the analyst).

&

4.3.4 Create a matrix for GMID analysis 310 data
(3130 data do not require a mat \%slnder the
‘Matrices’ tab in ‘GeneMapperq&anager’. Matrix
name is the date “MMDDYY” fqg}owed by “Matrix”

4.3,4.1 Review the Raw Qgég the fluor, JOE,
TMR and CXR Agdthe GMID project

{see 4,.3.5 an 4 G} record an 'x'
value that& a@t %primer peak, in
an ar g/flat baseline
s:.gnalQF@ @ix standard. HNote:
the @na@’ &ige must include 2 5

a

trix standard.

4.3, 4 é%&lx Editor’ window, Click on a
and select the corresponding
tandard/ fsa file(e.g., Blue
UOR standard), and then enter the
start value that you recorded from
{S' he Raw Data for that sample. Repeat for
<Q each of the Matrix Standards and click
<2{$) 'Create' to generate a new Matrix file.
4.3.4.3 Check to see that the numerical value
trends indicate a good matrix (numbers on
diagonal are '1.0000' and decrease from
that value in each column.

4.3.4.4 Prior to clicking ‘0K’ to save the newly
created matrix, it must be printed. This
is done by pressing “shift” and
“printscreen” simultaneously to take a
snapshot of the matrix screen. Next,
open Microsoft Word and paste the screen-
shot into the blank document. The
screen—-shot may then be printed as a Word
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document. Once the matrix has been
printed, click ‘OK’ on the matrix editor
window.

4.3.4.5 Check Matrix quality by applying it to

previously run samples, such as ladder,
positive, and negative controls. Print
each of the four, color plots and file in
the QC log for the instrument.

The matrix may also be evqéﬁ?ged by
applying it to the indivi 1l matrix
samples in the GMID progect. When
applying it to itselfQﬁ:e Analysis
Method chosen for a €1y51s is as
described in 4.3. except the peak
detection algorj mdgt be Classic
instead of A {t amine the data

generated e hould have peaks
in the sta ut profiles should

be relat@ &the other 3 colors.

With TMR (yellow) into
CXRXS§a§NS}) th?ough shou%d not )

satisfied, print out a 4

herogram plot, for each
\(\Oﬂat@ ard. File in the QC log for
ument
NSRS
4.3.5 %§eat G apperO ID Project:

{5.4 3.5. 1(Ekom the GMID main menu, select File/Add

&S

4.3.5.2

Casework Analytical Methods:
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Samples to project. Highlight the
appropriate run folder in the pop-up
window and click ‘Add to List’. Once the
run folder has been copied to the column
on the right, click ‘Add’ to populate the
project with the samples in the run
folder.

In the Samples table, for each sample,
select the sample type, analysis method,
panel, size standard, and matrix (310
data only) 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
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must be marked appropriately as either
‘Positive Control’, or ‘Negative
Control’. All others may be marked as
‘Sample’

4,3.5.3 Save the project as the date MMDDYY,
followed by Matrix, or case # {(and any
other descriptors that may be necessary).
A separate project should be created for
individual cases. To do thisg. highlight

the samples not associated the
particular case and choos dit/Delete
from the project main m ., Optionally,

samples may be added‘gb he project
individually, rathexCihan the entire run
folder. Note: thiﬁbnalyzed project will
be exported to

u{%folder at the
completion o&@ ly@Qs,<eview.

4.3.5.4 Analyze th anﬂg}e cllcklng the green
Analyze @u to e project has not
alrea a prompt will appear
to er\\n t name before analysis

QO

4.3.6 Evaluat@ Gei@}ap& ID Data:

4, i&bl '@g Q/Data may be reviewed to determine
é} Qan is start/stop points, or to
4\ \:> XQS tify baseline problems, off-scale
{S. (gbta, excessive 'spikes' or other
<Q anomalies that may interfere with data
<$) analysis and require re-injection or
other corrective measures. Expand the
run folder located in the navigation pane
on the left, Highlight the sample(s) of
interest to view the associated sample
information, raw data and EPT data.
Minimize or highlight the run folder to
return to the main project window.

%

4.3.6.2 Check the '$Q’ (sizing gquality) 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
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4.3.6.4

Casework Analytical Methods:
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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,
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. Once@Il edits
have been made, click ‘oKiNto save the
changes and close the Sigxe Match Editor
(clicking ‘Apply’ sav§9 the changes but
leaves the Size Mat Editor open).

These samples are ady for reanalysis in
the project win .<Q

Note: Data mgzo @ %&deemed acceptable
without tQ%?EL XG0 or 600 bp peaks
present Qggagl peaks are
a551g bleed-through of TMR
pea QD t Amelogenln peaks), the

hoose an Analysis Method,
ased rfu threshold for the

()red Dqé to prevent these peaks from

cted, if desired.

eégke the blue, green, and yellow
(%} lic ladders. Check that correct
lelic assignments were made.

Note: GMID automatically averages all
valid ladders in a run for genotyping.
Genotypes are assigned by comparing the
sizing of unknown alleles from samples
with the sizing of known alleles
contained 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 various
combinations of colors and/or tables to
identify bleed-through, spikes, stutter,
-A, off-ladder variants, etc. Sample
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pPlots viewed from the ‘Samples’
tab/window, allows all loci in a given
color{s) to be viewed gimultaneously.

The Sample Plots view from the
‘Genotypes’ tab/window; however, allows
loci to be viewed individually (more than
one locus can be viewed at the same time
by adjusting the number of panes
displayed).

4.3.6.5 GeneMapper® ID includes a ser@%% of

cynce

@
Q‘OQ

quality flags (PQVs) to alg the analyst
of potential sample quali concerns. A
green square indicates at sample data

has passed all of thqaquallty checks, but
yellow or red indi éje that the data has

a problem Wlth ore of the guality
checks. A y flag does not
necessarlly m data is bad or
unusable @ re not to be
relied OE% ol analyst may choose
omblnatlon with

to use(%
man §§ xa i atlon to aid in the
f bleed-through, spikes,
5%9 t adder variants, -A, etc.
\he a has been evaluated and
eptable, the analyst may choose
de the yellow or red Genotype
q%%ﬁéx flag by right clicking on
iag in the Genotypes Sample Plots
Note: overriding the GQ flag will

cause all other flags to turn from the
original color to gray.

t

4.3.6.6 All negative controls (including reagent

4.3.6.7

Casework Analytical Methods:

Page 93 of i1l

blanks) should be examined to wverify that
each displays a relatively flat baseline
in blue, green and yellow.

Review all samples (including positive
controls) for the above listed
‘artifacts’ and evaluate: peak height and
shape, matrix/spectral guality, 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
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and assignment of genotypes to stutter
peaks (or minor peaks that may have been
subtracted as 'stutter', etc.

4.3.6.8 Reanalyze individual samples with
different Analysis Methods, as necessary
i1f the rfu cut-off will need to be
changed.

4.3.6.9 Fdit peaks as necessary, by right
clicking on the peak label selecting
‘add allele’ ‘delete all\§2§g ‘rename
allele’. The allele sh be labeled,
at minimum with the al e call, however
the analyst may seled@ up to four allele
labels, 1ncludlng ka height and size,
from the ‘Plot Editor’ window.
Note: labels gizzlfact peaks,
such as spik pu l will appear
in the Genq§? s an additional

allele. O &Q
4.3.6.10 SamQ%?s QE \:Elng an off-ladder (<
<i> largest ladder allele,

ng <Ei tri-allele, or
Qy alleles with incomplete
t llele should be re-analyzed
cég yfication where necessary (e.d.
tiary profile in no- suspect case)
\§ ovarlants will be labeled and
{S' ported as "X.Y" {(where X is the number
<Q of complete repeats and Y is the number
{S) of base pairs of the incomplete repeal).
<2 off-ladder will be reported as > or < the
largest or smallest ladder allele,
respectively. Note: the nomenclature for
upload to NDIS may necessitate a change
in allele designation.

4.3.6.11 GMID automatically flags off-scale
(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 (see
4.4,2.4).
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4.3.6.12 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.

4.3.6.13 Print the ‘Samples Plots’ ancase

files. Only one of the a ic ladders
need be printed for docgﬁentation
purposes.

&

4.4 STR INTERPRETATION GUIDELINES<§§B'sﬁ%mISTxCAL ANALYSES

4.4.1 CONTROLS

o° &

4.4.1.1 The p ‘bse a§§gk GENT BLANK (RB) is
to er e reagents used for

a}’b
@o

Q‘OQ
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DNq%ext 1solatlon were
%@§1a 'na%s%fhlth human DNA and as a
e 22ﬁ onitoring facility
(99 ation. In GeneMapper®, 1D
ia bove threshold should only
Cﬁ? in the CXR (red dye) lane,
esponding to the ILS600 size
<%z andard. Electropherograms for the
lue, green and yellow dyes should show
a relatively flat baseline throughout
the range (discounting primer signal,
fluorescent ‘spikes' or CXR bleed-
through). If detectable signal, with
characteristic 'peak' shape is visible
in the electropherogram of a reagent
blank and does not disappear upon re-
injection, results for all assocliated
samples may be deemed inconclusive
(close examination at 50 rfu is
performed on all samples to examine for
presence of any alleles seen in the
RB). Data may be deemed acceptable if
contamination is 'isolated' to the RB.
The reagent blank should be treated the
same as the least concentrated DNA
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sample within the associated batch, in
terms of volume and amount amplified,
injection time/amount, and analysis
threshold. Additicnally, the reagent
blank will be reamplified with samples
from the set if any of the
amplifications conditions are more
sensitive than the original.

4.4.1.2 The purpose of the POSITIVE

AMPLIFICATION CONTROL ) DRA
supplied with the PP16 kgsg is to
assess the ampllflcat process,
ensuring that adequ sample amplified
simultaneously wo (ﬁ produce an
approprlate Slg . All expected
alleles see qust be detected,
using stan qgé% ers or all of the
samples as 01a ampllflcatlon
may be . e usive. Data may
be de e if all alleles are
pres%: g\ ome are below 150-rfu

&)the other positive

ction Control) appears as

g%§i> . the problem is confined

TA sample) .

t
‘CS) C)

\V
3$\CJ %QENOTYPE LOCUS GENOTYPE

14,15 THO1 8,9.3

{SS p2131() g2> 30, 30 D18S51 15,19

< Penta E 12,13 D5S818 11,11

(§Q D135317 11,11 D7S820 10,11
<2§> D165539 11,12 CSF1PO 10,12
Penta D 12,12 AMELOGENTN X, X

VWA 17,18 D8S1179 13,13

TPOX 8,8 FGA 23,24

4.4.1.3 The purpose of the NEGATIVE
AMPLIFICATION CONTROL is to determine
if any human DNA contamination occurred
in the process of amplification set-up
{(or beyond that point) and as another
method of monitoring facility
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Q‘OQ

Casework Analytical Methods:
Page 97 of 111

e
O@

)

decontamination. In the GeneMapper® ID
electropherograms, peaks above
threshold should only appear in the CXR
(red dye) lane, corresponding to the
ILS600 size standard.

Electropherograms for the blue, green
and yellow dyes should show a
relatively flat baseline throughout the
range (discounting primer signal,
fluorescent 'spikes' or CXRcbleed-
through). If detectable Q@nal, with
characteristic 'peak’ sﬁ@pe, is visible
in the electropherogr of a negative
amplification contr and does not
disappear upon rekShjection, results

for all of the les assoclated with
that amplific Qﬁon i1l be examined for
the presen QT same peak(s). It
is possib e ISB control is

process&Q) ng s tube

delib en during the
ampf&% sfﬁ up (to demonstrate
m um & Q@ntik nation potential), that
s{bwo@d % e only sample affected,.

I{%} t&f%éous peaks appear only in this
, the data for other samples
ated with that amplification need
be deemed inconclusive. This

Qs

<29 currence should be documented and the

sc1entlst s determination (and basis
for it) documented in the case £file.

4.4.1.4 The purpose of an EXTRACTION CONTROL

sample is primarily to assess correct
genotyping, however, it does take
measure of all of the steps in the
analytical process from extraction
through allele designation. The
extraction controls consist of ~3mm’
cuttings of previously typed
bloodstains prepared in batches. An
extraction control must ke run with
every batch of forensic cases (will
generally be extracted with reference
samples or non-semen evidence). The
reviewing scientist will complete an
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Extraction Control Check Form (Form
212-BI) for verifying correct
genotype{s). A copy of this form will
be included in each associated case
file. Failure of the extraction
control, if isolated to that sample,
will not deem other samples
inconclusive,

4.4.2 RFU THRESHOLD: ng
4.4.2.1 For reference blood or<§§gl standards
{excluding autopsy orpdther samples
that may be degrade r of limited
guantity), a miniqgm of 100 rfu should
ke achievad for ta acceptance. If

necessary, gQQBﬁck~ip the process as
follows: rg?@ht %ggbggéon (changing
injection 'mef:j— econds allowable
range) , & p%\ior&~analysis (i.e.,
chan %§§ Q}nt§§§ amplified product
addé% a

ion

a
o Q§Y t analysis), or re-
amggifgggfi increase DNA template},
& re tQt; ion.
O W
4.4.20)2 I my&% mixture components (or low-
é§>' <§g§;<éingle—source forensic samples), a
\§> @) Qs?ehold of 50 rfus may be used (see
%\ <§b .2 Peak Detection}. However,
O \:> pending on signal/baseline may be
Qgss C) deemed inconclusive.

(§Q 4.4.2.3 Peaks below the analysis threshold

K {based on data obtained and
signal/baseline) will not be
interpreted but should be noted as
being present in the case notes (eg. on
the table of results).

%

4.4.2.4 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, increased
stutter, pull-up, etc.) which interfere
with data interpretation (see
4.3.6.11). If the overall quality of
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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,

4.4.2.5 Multiplex amplification kits are
designed so that heterozygous loci in
single-source samples generally
demonstrate relatively ba ced peak

heights [typically >70°.§§ak height

ratioc (phr)]. Some les, although
singlie-source, may a imes demonstrate
greater imbalanc to degradation,
stochastic effecgg? primer binding site
mutations, QS§Fl amplification,
etc. Peak gf@gh s for these loci
(<70% phr ll ged in

GeneMap{\ I [é\'

{}
4.4.3 EXTRA PEAKS (Néa—MI fﬁR?f§>

4.4.3. 1 g;§;£on of STR loci typically
inor product peak one core
' shorter than the main allele
e§} (§§§k 4 for tetranucleotide loci and
pentanucleotlde loci). This
\:> peak is referred to as the stutter
Q ak. Percent stutter generally
6\ Olncreases with allele length and does
(Q not change significantly with the
<$> guantity of input DNA (peak heights
<2 within ~150-45%00 RFU)}. The measurement

of percent stutter may be unnaturally
high for main peaks that are off-scale
or due to problems with matrix/spectral
performance and can be corrected by
diluting (or reamplifying less DNA) the
sample and/or applying a new
matrix/spectral. Loci stutter values
are listed in Appendix A to assess
potential contribution to peaks in
stutter positions.

4.4.3.2 Electronic or fluorescent spikes are
random events that produce generally
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iz

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
analysis threshold and falls within an
allelic range that could interfere with
either computer analysis o @Tientist's
analysis, the scientist W label the
spike in the GeneMappe o ID software so
that it appears on tH%)prlnted
electropherograms. <<D

4.4.3.3 Dye “blobs” aregg;bma§les that typically
occur in the imate location

in multlple on nd do not always
dlsappear nQéS%lon Blobs
general road or irregular
peaks QS§$§ in a single color or
at the same approximate

LQ?Q% gfg n vary in height. The
Cﬁlo e labeled on the
Qe ogram (in GMID) if it falls
é§>’ Q?; 1&2; diagnostic region and is of
e> csbcggiéacant size to potentially
i

A . .
'e) fere with analysis.

XS\ 4, (SgZeed through or pull-up peaks are a

N
<§b result of the matrix/spectrai not
<$> correcting for all of the spectrai
overlap (most common with the PowerPlex
16 kit from yellow into red) and may be
increased due to off-scale peaks. These
pull-up peaks are in the same location
(same bp size) as peaks in another
color (s) angd are easily recognized. The
presence of bleed-through should be
labeled on the corresponding
electropherogram {in GMID) if it falls
within a diagnostic region and 1s of
significant size to potentially
interfere with analysis. If excessilve
bleed-through occurs in a color other
than red, and is not due to off-scale

%
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data, a new matrix may need to be
applied or a new spectral performed.

4.4.3.5 Tag Polymerase can catalyze the addition
of a single nucleotide (predominantly
adenosine) to the 37 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 thel®action is

driven to full A add;tlon e, all
product is +A). Split @ea}cs may occur
as a result of 1ncom§%9 e A addition and

appear as a single-&blele represented by
two peaks one ba air apart (-A and
+A). This can ur.when the amount of
template DN Q§W13<@' at (overloaded
sample) . In is(igtst e, Tag is unable
‘%% to the entire

to add th eggj

amount é?ﬁpr C erated in the time

allot{% . eSQ:; mples will typically

con@din @' &)’e data as well. Split

nggk sz leviated by incubating
°c for an additional 45

QE} 2%COllowed by dilution prior to

?% Yon. It may be necessary to re-
(a the sample with less template

<> D
@0@@’

4&4 MIXTURES
\O

4.4.4.1 1f, after the elimination of possible
stutter and/or bleed-through, a profile
shows at least 3 peaks at 2 or more
loci, this is strong evidence of a
mixture,

%

4.4.4.2 Loci that demonstrate only two alleles
put have a heterozygous ratio of <70%
may also be indicative of a mixture.
However, if data are obtained from
multiple loci, a scientist should
expect to see this or other mixture
indications (> 2 alleles} at additional
loci.
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4.4.4.3 Mixture assessment, in terms of

4.4.4.4

4.4.4.5

O

4 6

0

4.4.4.7

Casework Analytical Methods:
Page 102 of 111

determining the presence of a mixture
(# of potential contributors) and
probable locus genotypes is performed
prior to examining the reference
profiles.

In a probable 2-person mixture (no more
than 4 alleles at any glvenq}ocus it
may be possible to deter Qe a major
versus minor contributo@bat some or all
loci. A major profllqb s one in which
a distinct, predomi t DNA profile is
present (as determgmed by number of
peaks, relative ak heights, and peak

balance) . Qghor ntributor is the
®o

less predo /Qfofile in the

mixture. é

For l Qg?e inct major/minor
geno pe Q@ 1 cernlble (this will
' a mix of more than two

n{é anbDNA both genotypes may
e £2>
O
hat heterczygous peak ratios are

gg;i&ﬂ@“ (complete balance}, caution

/

be exercised in determining

hared alleles as a scientist does
not know f{a prlorl) 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}. Calculations to
determine the relative peak height
ratios of 3-peak loci may be performed
to assist in this determination (see
Appendix B for calculation examplesj.

For samples where distinct genotypes
are discernable, ‘single-source’
statistics are calculated for the
individual profile(s) in the event of a
profile match. It is more common;
however, to only report a distinct
major profile, due to the possibility
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of shared and/or dropped-out alleles in
a minor component. Caution should be
exercised when reporting a distinct
minor profile for a sample.

4.4.4.8 Minor contributors in which a distinct
minor genotype cannot clearly be
determined will be reported as an
inclusion/cannot be excluded {all minor
alleles in the sample accou%ﬁed for) or

an exclusion (all or maj ty of the
mincr alleles in the s e not
accounted for) and stepPistics will not
be calculated for t minor
contributor. It‘ﬁ%’possible that an
individual may be excluded as a
possible cont ut of the minor
component, <§Qb sg&g of the
reference leﬁé} not be present.
This wo r Wi low level DNA and

when ?5\r <§} dication of possible
allé?b dggp <S;>
Z
4.4.4.9\\s'si@e @ ributors to a mixture
(Owh Yg) dj nct genotypes cannot be
O dder 4 and/or mixtures of more than
é§> 0 (éﬂlviduals will be reported as
e> ()1?:2u8lons {all reference sample
{}. q% les present in the mixture), cannot
4\ ‘:) excluded (majority of reference
{S' C) alleles present in the mixture but may
<Q be low level and have some indication
<$) of allele drop-out), or exclusions
(majority or all of reference alleles
not present in the mixture).
Statistical interpretation will
demonstrate the significance (or lack
thereof} of the data.

%

4.4.4.102 sample with interpretable peaks at
one or more loci may be reported even
if no peaks are detected at additional
loci (i.e. partial profiles);
statistical interpretation will
demonstrate the significance {or lack
thereof) of the data.
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4.4.5 STRs: STATISTICAL GUIDELINES

To present the significance of a match between STR
profiles, the scientist uses the population
distribution (frequency) of alleles at the various loci
examined to assess how likely it is that this match
might occur by chance. This general concept forms the
basis of all calculations used in the reporting of
forensic "matches”

)
4.4,.5.1 The frequency of occurre of a STR
profile obtained from aﬁ}evidentiary

sample will be determéﬁed by

examination of the quency in the

FBI's Caucasian, °® ican American and
Hispanic datab . Calculations will
be performed ng hhe Popstats and/or

DNAView preg@h SO Additional

populatl%z &:m so be used when

avallab an%? el nt to a particular
A Manual, section

case QY
f Qb ing of statistical
fﬁgguené}e?t)
>
4.4.5 %ﬁ &e@@cy for a heterozygous

() p lkéi s determined by the equation

e} Pm
‘\\ Qg)&! &frequency for a homozygous proflle
d

\* etermined by the equation fip = p~
{5' +p (1-p}®, where 8 = 0.01 exceplt where
<Q small isolated populations {e.g.,

<$) Native Americans) may be relevant, in

<2 which case, 6=0.03.

4.4.5.4 For single-source evidentiary samples
{or mixtures for which a distinct
genotype (s) is discernible) the
statistical consideration will be in
the form of a RANDOM MATCH PROBABILITY
{RMP; or inverse probability of
inclusion). The RMP is the inverse of
the calculated profile frequency (e.g.,
for f(srr profiley = 2 X 10"14, RMP= 1 in 5 x
10**; See Biology QA Manual, section
11.3.6 for reporting of statistical
frequencies).
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4.4.5.5 For mixtures for which distinct

genotypes are not discernible, and one
or more of the associated reference
samples are included in the mixture,
the scientist may elect to use either
the LIKELIHOOD RATIO (LR), PROBABILITY
OF EXCLUSION (CPE), or PROBABILITY OF
INCLUSION (CPI).

9
The LR compares the prob Qﬁity of the
occurrence of the evideﬁﬁ&ary profile
under two hypotheses_ pg arding the

composition of the file and is in
the form: ‘\0
9

<> S@R profile|H;)

LR = P(evideng@ary s
=) (ev;&ﬁ}l&)r@\éﬁ){ profile|Hs)

The lar the\L e more likely Hiy
was Lt Qf Y esis (See Biology QA
Manu&l , .3.6 for reporting of
S istidal quencies). For a

%@ter@}ty culation, this corresponds

aternity Index).

e§> &' ‘<}PE represents the probability
O

\)(\

randomly selected individual
d possess one or more alleles
ficonsistent with the crime scene stain

\, C) (or paternity). It is the complement

Casework Analytical Metheods: BI-
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of the RANDOM MAN NOT EXCLUDED (or
"inclusion probability"; Pi1).

The PE and PI do not take into account
the number of contributors, the
principals’ genotypes (i.e., the fact
that they could account for the
profile) or the evidence (e.g., peak
height differences allowing probable
donor assignment). They are calculated
as follows:

Pg = 1-Pg

Where Py = (p1 + p2 +P3 ...px)2 {the
square of the sum of the freguencies of
all alleles present in the evidentiary
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4.4.5.6

4.4.5.7

sample). The Preombined (CPI) may be
calculated by multiplying the Pr for
each locus.

The Ppeombinea (fOr all of the loci
combined/CPE) is as follows:

PEcombined ™ 1 — Prcombinedsr OT 1"[{1_ Pm)(l‘
Pgz) (1~ Pgz) ... (1- Prs)]

(See Biology QA Manual, sech%pn 11.3.6

for reporting of statisti

frequencies) . \A\

In addition to the Lgband PE used in
paternity, the prdﬂgblllty of paternity
may be used., B er, given that this

statistic requéZes<sgp genetic

informationg{@.'e O prior odds of

paternity) }magb“ ds used (e.qg.,
50%) sh@x@% @tly stated (See
Blolo A ection 11.3.6 for
repo 1ngx~ 1st1cal frequencies) .

R@}man&> lC cases, the denominator
btained for an evidentiary
Q%B the analysis of several
é%y ic STR loci, exceeds the
tlon of the world several-fold.

ver, no reasonable individual would
e the assertion that every

{SA C)lnd1v1dual in the world need be

Q‘OQ

Casework Analytical Methods:
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considered a potential DNA source in
the context of a given case. 'SOURCE
ATTRIBUTION' (see Budowle, B, et al,
Source Attributicn of a Forensic DNA
profile. Forensic Science
Communications. 2(3) July 2000) is the
result of a statistical approach to
‘operationally' define unigueness
{assess whether a given multi-locus DNA
profile could be considered unique for
a given case).

The equation pxSl-(1-a) N »a/N, is used
to determine maximum RMP (px) that would
support 'source attribution' for a
relevant population sample size (N) and
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selected confidence limit {(i.e.,
a=0,01; 1-o=99% confidence).

The FBI has selected an upper
confidence limit (UCL) of 99% (o=0.01)
‘and an "N" equivalent to the U.S.
population (2.6 x 10® pre-2000 census).
This is reasonable as the FBI performs
casework for jurisdictions all over the
country and this calculatiofiywould
provide a uniform approac o be used
regardless of jurlsd1c§;§ . For these
16

figures, an RMP of <308 {or less
than 1 in 2.6x10*%) 1d confer 99%
confidence that t evidentiary profile
is unique in th opulation. However,
an addltlonal<gb conservation
factor, as gqéln NRC TI, is
added to lS f sulting in a

frequengy n 1 in 2.6x10" for

the é @urce attribution.

2000 consensus figures,
population (N} of 1.6x107
ected (representing the sum

a ery,s
\CS) Q?ih Qgﬁulations of Idaho and the six
Q} ing states: ID=1.3x10%;
O

00@9&@06 NV=2.0x10%: OR=3.4x105;

\)(\ .2x10%; WA=5.9x10° and WY=4.9x10%).
4\ <2p erefore, an RMP of less than 1 in
S 1.6x10 (including 10-fold
(Q conservation) will define source

{S) attribution (at 99% UCL) for analyses
<2 performed in this laboratory (See
Biology QA Manual, section 11.3.6 for
reporting of statistical frequencies).

5.0 Comments:

5.1 The 310 POP4 Polymer and the 3130 POP4 Polymer are
different and are not to be used interchangeably.

5.2 The 3130 Data Collection Software does not allow the
entry of spaces or dashes in titles, sample names,
etc. An underscore must be used in place of spaces
when entering information.
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BI-400

DRIFTCON FFC: TEMPERATURE VERIFICATION

1.0 BACKGROUND:

Successful DNA amplification is dependent on consistent
thermal cycling parameters and achieving proper q§at1ng and
cooling to facilitate the variocus steps necess Q& for PCR.

It is necessary to employ a method of mon1to£§§6 the thermal
cycler performance and verify that the cor t temperature
has been achieved in order to have confi ce in the
amplification process. A variety of t erature probes have
been developed to test the temperatu f specific wells
within the different thermal cycle§§§ strﬁments. However,

most of these have proven to be er time consuming,
and not amenable to testing the<2e e%%; ime PCR
instruments. The Driftcon FF test multiple
temperatures within a short e and can be used on
the thermal cyclers, as w Q;g} me instruments.

Driftcon Operations I‘R@él bx&
Driftcon Quick Sta(} GQéSé AégZ51on 1.4

2.0 SCOPE: E}(b Q(\O\,

To provide (>re$£§gl ethod for verifying the performance of
laboratoi}. hermal()@lers, to include real-time PCR
instru ts.

3.0 EQ@%MENT/REAGENTS

Computer with Priftcon Software
Driftcon Hardware Module and Cables
Driftcon FFC Fixture

Driftcon Smart Card

ABI 7500 FFC Adaptor

Cork Leveler
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4.0 PROCEDURE::

1.1

%

Casework
Page 109

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 Drif n hardware
module until it stops. 6\

4.1.3 Turn on the Driftcon computerﬁE)Open the Driftcon
Software and login with the\é@propriate user name
and password. <>

e

%)
4,1.4 Turn on the 9700, Q%ff%h ‘zgre into the plate
with the cable facl lect/start the

‘Driftcon’ protoco(} Do \N th%ise the 9700 lid as

it will damage té} f;é@u d void the warranty.

4.1.5 In the Drif sqgtw choose the instrument to
ke tested, Qﬁf i of instruments does not
appear a Q§ba¥%/, click start and follow the
wi zar%@on&&@ &

4.1.6 Cha@$9'%§§ Driftcon default protocol and make sure

S those in the 9700 protocecl. Leave
t hﬁh yf pressure, and temperature blank.
{:AEnter n&:}s as needed (these will appear on the

final reportj).
OQ

<

4.1.7 Start the test by clicking the check mark in the
lower right corner. Make sure the 9700 has heated
completely and the protoceol started before
starting the test. The protocol will complete in
~25 min.

4.1.8 The analyst need not be present once the test has
started; however, additional views/information are
available during the run by pressing the F6 key
for a surface view {(heat dispersment), F7 for
measurement values (shown in real time), and F¥8
for measurement locations {probe wells),
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. 4.1.9 Once the run has completed, print the report and
4 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.

4.2.2 Insert the smart card into the Driftcd%,hardware
module until it stops.
R\¥

4.2.3 Turn on the Driftcon computer. Q&en the Driftcoen
Software and login with the a gébprlate user name
and password.

6

4.2.4 Turn on the 7500 compute(gblqgﬁp with the
appropriate user name éf§§ g{? and open the

7500 SDS software. e
\
4.2.5 Turn on the 750 (SbRe &be S@% tray from the plate

loader and repl¥ce k@bw' he FFC adaptor. Place

the fixture k@ﬁ or with the cable facing

ey out. Plaagg eler on top of the fixture
’ and close

tQ/l ader,

4.2.6 In t&g} SOQSéDS ftware, choose File > New and
unantitation for Assay, 96-Well

sgleg R;%NQ
C%aﬁ%@ ainer, and Driftcon for Template.

4. %$;§ave the(}late document as a .sds file with the
{Q appropriate plate name and open the Instrument
<2{$) tab.
4.2.8 In the Driftcon software, choose the instrument to
be tested. If the list of instruments does not
appear automatically, click start and follow the
wizard prompts.

4,2.9 Choose the Driftcon default protocel and make sure
the steps match those in the 7500 protocol. Leave
the humidity, pressure, and temperature blank.
Enter notes as needed (these will appear on the
final report}.

4.2.10Start the 7500 run and Driftcon test. Start the
test by clicking the check mark in the lower right
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corner. Make sure the 7500 has heated completely
and the protocol started before starting the test.
The protocol will complete in ~25 min.

4.2.11The analyst need not be present once the test has
started; however, additicnal views/information are
available during the run by pressing the F6 key

for a surface view (heat dispersment), F7 for
measurement values (shown in real time), and F8
for measurement locatilons (probe wel
O
4.2.120nce the run has conpleted, pr1nt<&he report and
place it in the QC binder. qagb
5.0 Comments égb

Q

5.1 The second page of the repoﬂéb Qﬁgins information

regarding the number of zig} for each probe,
The number should be ap uble the protocol
time. If 31gn1flcan§§) ower, the
instrument may be &gbwly or too quickly.
The percentage shogéd b‘k or each probe. If a
percentage is 1 %, the probe may not have

been in the w an ags ements missed., Adjust the
probes and ru thg\ 1 again.

5.2 Pass/bet @s?£h<§ é%zflcatlons/fall data may be found
beglrmskti c§3 r, for each temperature. The
measu ong with the target specifications

a;g&hown é%s section.
XS
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