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Section1 Chemicals and Reagents

If the laboratory changes the preparation/verification procedures for a particular
chemical/reagent, this change will be reflected in the chemical/reagent log and/or the
verification paperwork.

Similarly, variations in vendor supplied materials (changes instituted b thgbor and
outside of laboratory control) will be assessed to determine if the chanNS ely
his

affects the laboratory analysis in which the reagent/chemical is u@ sessment

will also be documented in the verification paperwork.
Such changes/modifications will be incorporated into this m@he time of the next

revision.

Preparation and Verification of Reagents and \C

AmpliTaq Gold® DNA Polymerase DNA critical reagent)
Purchased from Applied Biosystems and at -20°C; expires on date provided by
manufacturer.

Verification

Amplify a positive control sample wyic y be the 9947A control DNA or an Internal
Control Standard which is a x hose genetic profile was previously established by
0

the laboratory. The positiv | can be a previously typed convicted offender sample
/ known casework samgle / c™ swab from a laboratory employee). A negative
amplification control plate DNA is added to the reaction) using the new Taq
Polymerase lot is ied.

Performance cij ceptance of the Tag Polymerase: A full interpretable genetic

profile (a miny 0 3 FBI core loci with all alleles above the analytical/reporting
threshold)) is from the positive control sample and no spurious peaks or
artifacts ved above the analytical/reporting threshold.

The Taq rase will be retested if the above criteria are not met and if the lot fails

the verificagon twice, the lot will not be used in forensic DNA analysis.
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BCIP Solution (5-bromo-4-chloro-3-indolyl phosphate)

Dissolve 0.025g BCIP in 50mL sodium acetate buffer (0.01M, pH — 5.5). Store at 2-8°C;
solution expires 4 weeks from date of preparation.

Verification
Test the reagent with a positive semen control and a negative dH20O contigiagrior to first
use, and on each day used in casework

Buffer G2 (DN i@eagent)

(when purchased outside of a kit)
Purchased from Qiagen and stored at room temperature; exgwegonthe date specified
by vendor orl10 years from date received if expiration d?% ot cified by the

vendor.

Verification \

Extract and amplify a reference sample (a sampl genetic profile was previously
pe

established by the laboratory e.g. a previo ty nvicted offender sample / known
.% employee). A corresponding reagent

- A full interpretable genetic profile (a

casework sample / buccal swab from a |
blank will also be processed with the
Performance criteria for acceptanc
minimum of all13 FBI core loci witf§a
is obtained from the referenc mye aMd no spurious peaks or artifacts are observed
above the analytical/reportin®r |d for the corresponding reagent blank..

The reagent will be reteste (N tMg above criteria are not met and if the lot fails the
verification twice, the | ' e used in forensic DNA analysis.

Buffer MTL
Purchas
by vend
vendor.

(DNA critical reagent)

frod Qiagen and stored at room temperature; expires on the date specified
ars from date received if expiration date is not specified by the

Verification

Extract and amplify a reference sample (a sample whose genetic profile was previously
established by the laboratory e.g. a previously typed convicted offender sample / known
casework sample / buccal swab from a laboratory employee). A corresponding reagent
blank will also be processed with the new kit lot.
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Performance criteria for acceptance of reagent: A full interpretable genetic profile (a
minimum of all13 FBI core loci with all alleles above the analytical/reporting threshold))
is obtained from the reference sample and no spurious peaks or artifacts are observed
above the analytical/reporting threshold for the corresponding reagent blank..

The reagent will be retested if the above criteria are not met and if the lot fails the
verification twice, the lot will not be used in forensic DNA analysis. (b

Citric Acid Buffer (0.14M, pH 4.9)

(for STMP solution #1 preparation)
Add 1.35g Citric Acid, anhydrous and 0.5g sodium hydroxide to S@e-ionized water.

Adjust to pH 4.9 with NaOH /1:1 HCL. (}
DTT (1M) \ critical reagent)

Working Solution ’
Dissolve 0.77g dithiothreitol in 5mL sterile de-iorg tel'In a sterile conical tube. Add
50puL of 3M Sodium Acetate buffer solution, pH t autoclave. Aliquot (0.1mL
recommended) and store at -20°C. Aliquot ire year from date of first thaw.
Verification
Extract and amplify a reference sengn gemW (a sample whose genetic profile was
previously established by the laboRgt®g). gtorresponding reagent blank with the new
DTT lot will also be processedguithYe MIerence semen sample.

a f reagent: A full interpretable genetic profile (a

Performance criteria for acc
minimum of all13 FBI core i Wth all alleles above the analytical/reporting threshold))
is obtained from the refgge afmple and no spurious peaks or artifacts are observed

above the analytic omNyg threshold for the corresponding reagent blank..
The reagent will befretes f the above criteria are not met and if the lot fails the
verification twi otill not be used in forensic DNA analysis.

Ethanol orute, 200 proof) (DNA critical reagent)

Verification

Extract and amplify a reference sample and a corresponding reagent blank with the new
Ethanol lot.

Please see procedure and performance criteria for Sterile De-ionized Water (H20)
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EZ1 DNA Investigator Kit (DNA critical reagent)

Components: Reagent Cartridges, Buffer G2, Proteinase K solution, carrieRNA

stored at 2-8°C for long-term storage. All components, except carrier expire on

date provided by manufacturer. Q
Carrier RNA solution is prepared by reconstituting the carri N in"310uL of sterile,
de-ionized water. Vortex and spin briefly. Prepare 20ul, Sing u iquots in 0.5mL
tubes and store at -20°C. Reconstituted carrier RNA ir e year from date of

preparation. \
Verification %
Extract and amplify a reference sample (a ggaple e genetic profile was previously
established by the laboratory e.g. a previg NXped convicted offender sample / known
casework sample / buccal swab from employee). A corresponding reagent
blank will also be processed with th gr.
Performance criteria for acceptan nt: A full interpretable genetic profile (a
minimum of all13 FBI core locjith'§ll a¥€les above the analytical/reporting threshold))

is obtained from the referenc& and no spurious peaks or artifacts are observed

Purchased from Qiagen and stored at room temperature. Reagent car*dges y be

above the analytical/report shold for the corresponding reagent blank..
The reagent will be retagte e above criteria are not met and if the lot fails the
verification twice, t t not be used in forensic DNA analysis.

Hi-Di Formamj
Purchased f. lied Biosystems. Aliquot (0.4mL and 1.0mL recommended) and
store at -20°CN&liquOts are intended for one-time use and should not be re-frozen.

Expires rom date received.

3% Hydrogen Peroxide

Purchased locally and stored according to manufacturer’s instructions. Does not expire
as long as the expected results are given with positive and negative control samples (on
each day the reagent is used, and prior to use on evidentiary samples).
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1X Genetic Analyzer Buffer (GAB)

In a sterile conical tube, add 5mL 10X Genetic Analyzer Buffer to 45mL sterile de-
ionized water. Mix by inversion. This solution is stored at room temperature and should
be prepared fresh and as needed (approximately weekly).

Nuclear Fast Red stain
Dissolve 5.0g of aluminum sulfate in 200ml of hot deionized water. Add O%uclear
Fast Red. Stir and let cool. Filter the solution through filter paper and sINe a C.
Store at 2-8°C; expires one year from date of preparation.

One-step PSA ABAcards
Purchased from Abacus Diagnostics. Stored according to ufdctgrer’s instructions;
expires on date provided by manufacturer.

Verification

A known human PSA standard and sample blanifar® e run to verify a new lot(s) of
cards. Dilute 2 — 10ul PSA standard L-F500 in 20wg#0}sterile deionized water to serve
as a positive control. 200pl of sterile deionjgmgwatef™S placed into a tube to serve as a

NG

results for test results on questioned

ibed in section 2 of this document.
and test results.

negative control. Follow the test proced
Record the lot number(s) and expiratj

The control samples must give th
samples to be valid.

One-step HemaTrace

Purchased from Algacus fidgnostics. Stored according to manufacturer’s instructions;
expires on da ). y manufacturer.

lood standard (positive control) and a negative control (extraction
buffer or d§fonized water) are run to verify a new lot(s) of cards. Follow the test
procedure ®escribed in section 2 of this document. Record the lot number(s) and
expiration date(s) and test results.

The control samples must give the expected results for test results on questioned
samples to be valid.
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Permount

Purchased from a commercial vendor and stored at room temperature.

Working Solution: Permount diluted with Xylene if necessary.

Use until the reagents no longer adequately satisfy the purpose they are used for.

No expiration date although manufacturer provides one (refer to the DNA QA manual).

Phenolphthalein (for Kastle-Meyer Test) \(b

Stock Solution
Reflux 2g phenolphthalein, 20g potassium hydroxide, and 10 Rior)zed water with

20g of zinc until the solution becomes colorless (approxim Inutes to 1 hour
after boiling begins — See Figure 1). Store the solution dark bottle to which
some zinc has been added to keep it in the reduced fogn.

Working Solution \'
Combine 20mL phenolphthalein stock solution ( rom the biological screening

discipline) with 80mL Ethanol (anhydrous reggent geee). The solution is stored at 2-
8°C in a dark bottle. This reagent has no Aon date and may be used as long as
the appropriate reactions are observegpwi eghositive and negative blood controls,
prior to use on evidentiary items.

oS

&
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Figure 1. Phenolpthalein Stock Solution Preparation.

o Assemble the reflux apparatus as
shown.

e Turn on cold water at

condenser.

flask
app

Picro-indigo-carmine
Add 0.33g of IndiggfCarmi

the flask o ek
Tyr
a\i

ce. Allow
the system to fill and cool. A W SO
that no bubbles are formewl

Add the chem %o eionized water
and zinc to the 5 Ngugd bottom flask.
e

Reasse egapparatus. Place
a mantle.
power supply. Heat the
oil (100°C for
ly 15 minutes)
djpist temperature setting to 75°C
the solution to reflux until

less (approximately 2-3 hours).

md allo
a Store the solution with the zinc from

e flask at 2-8°C in a dark bottle.

Clean glassware with EDTA and

water.

dye to 100mL of saturated picric acid. Filter the solution

through filter papefStordat 2-8°C; expires one year from date of preparation.

mplification and Typing Kit

Internal Larfe Standard (ILS 600)

(DNA critical reagent)

: 9947A DNA, 10X Primer Pair Mix, Gold ST*R 10X Buffer, Allelic Ladder,

Purchased from Promega Corporation. 9947A is diluted, aliquotted and stored at -20°C.
Other components are stored according to manufacturer’s instructions. 9947A expires

one year from date of dilution. Other components
by manufacturer.

expire on kit expiration date provided
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Verification

Use 975uL sterile de-ionized H20 to bring the 9947A to an appropriate concentration
for setting up amplification reactions.

Amplify the 9947A positive control or an Internal Control Standard, a negative water
control and a known sample twice using (1) the primers and buffer from t it currently
in use and the (2) the primers and buffer from the kit being verified, to co:%
amplification sensitivity and overall efficiency of amplification.

Performance criteria for acceptance of reagent: A full interpretableggeneti®grofile (a
minimum of all13 FBI core loci with all alleles above the analytica Xting threshold))
is obtained from the positive control and no spurious peaks o '

above the analytical/reporting threshold for the correspondi

blank.
The kit will be retested if the above criteria are not m t‘%\

Nisre observed
neladve water control

ot fails the verification
twice, the lot will not be used in forensic DNA analysi

Proteinase K Solution (DNA critical reagent)

(when purchased outside of a kit)
Purchased from Qiagen or anothejs&ablgfvendor and stored at room temperature;
expires on date provided by ufXgtur® or 10 years from date received if no

expiration date is given. \
Verification
Extract and amplify fewgnce sample and a corresponding reagent blank with the new

Proteinase K lot.
Please refer t e criteria for Taq Polymerase.

it (DNA critical reagent)

: DNA Standard A, Human Primer Mix and Reaction Mix

Purchased from Applied Biosystems. DNA Standard A and Primer Mix are stored at -
20°C. Reaction Mix is stored at 2-8°C. Components expire on date provided by
manufacturer. Standard curve prepared fresh approximately weekly.
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Verification

Test new QF lot with a standard curve and NTCs. Expected results per manufacturer’s
information and specifications and /or comparison to previous lot of QF. Retest if the
above criteria are not met with first testing and reject kit if the test lot fails after three
verifications (prepare fresh standard curve after failure to check if problem was with the

manner in which the reagent was prepared). (b

Sodium Acetate buffer (0.01M, pH 5.5)

(for BCIP preparation)
Dissolve 0.34g Sodium Acetate (anhydrous) in 200mL deioni N Adjust the pH to
uio

5.5. Bring to a volume of 250mL with deionized water. Stor I at room
temperature; expires one year from date of preparation. \

Sodium Thymolphthalein Monophosphate \ ’

Solution #1
Dissolve 0.01g Sodium Thymolphthalein Mggophosri#ite in 50mL Citric Acid Buffer.

Solution #2
Add 0.53g Sodium Carbonate (Na2gf3an®#.20g Sodium Hydroxide (NaOH) to 50mL
deionized water.

Store at 4° C; solutions are 3\ 4 months.
Verification

Test the reagent wi P&gitive semen control and a negative dH,O control prior to first
use, and on each @y us casework

a Water (H20) (DNA critical reagent)

Sterile QU
Fill glass b§tles with nanopure de-ionized H20. Autoclave for 30 minutes and store at
room temperature. Expires 1 year from date prepared.

When autoclaving, include a Sterikon™ plus Bio-indicator, or equivalent. The DNA
Technical Manager must approve use of reagents autoclaved without a Sterikon™ (or
equivalent). This approval will be documented in the Reagent Log.

Page 10 of 114
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory
Forensic Biology Work Instructions

Issued: 7/3/2012 Version: FBWI2012 RO
Effective: 7/5/2012 Status: Archived

After autoclaving, place the autoclaved ampoule, and an ampoule that was not
autoclaved, in the 56°C incubator for 48 hours. Refer to the manufacturer’s instructions
to evaluate the results of the ampoules.

Verification

Amplify the 9947A control or similar acceptable positive control sample al with a

negative amplification control using the new water lot.
Performance criteria for acceptanc : A full interpretable genetic profile gminj of

all13 FBI core loci with all alleles above the analytical/reporting thrgghSldMNs obtained
from the positive control sample and no spurious peaks or artifac bserved above

the analytical/reporting threshold. (L

N
N
Qg)\z\
v
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Section 2 Screening of Biological Evidence

2.1  Alternate Light Source Examination using the Omniprint™ 1000A/1000B
General Safety Guidelines
e |tis essential that proper eye protection be provided for and worn by anyone
operating an intense light source such as the Omniprint™ 1000B. Egsgnanent eye
damage can occur from specular (direct illumination to the eye) or %d or
g

refractive light hitting the eye. Label goggles for the specific wa n 0 not

allow use of inappropriate or incorrect goggles. Some gog femgnly a narrow
band of protection.
¢ Remove all unnecessary reflective surfaces from the room. Avoid

crystals, tools, jewelry, window panes, mirrors or, urface that may

looking at reflections in shiny spherical objects such {dopr gnobs, watch
h
reflect light. \

e Exposing the skin to the beam of light (directl unit) can cause burns
and other skin damage. There is no haza in exposures to the beam
emitting from the liquid light guide or fiber ables as temperatures are
decreased, but the direct emission light™Tom the discrete setting is very

warm.

Proper Operation of the System
e Check to see that both swit

n the “off” position.

e Plug the unit into a thr grounded outlet. If an extension cord is used, it
must be a heavy d cord.

e Turn on the power ro itch (marked “Line”). The switch will light, and the
fan will begin to ate®you may now turn the lamp switch on (marked “Lamp”).
The lamp s IgN§ within a few seconds.

e You may ing noise and see brief flashes of light while the lamp is
attem e. This is normal.

e Ifthe to ignite within two minutes, and you hear a ticking noise, turn the
u . may have a bad lamp. Lamps are guaranteed for 500 hours of use,
pr has been used in the prescribed manner (periods of at least 15

min&es). Replace the lamp (see Lamp Changing Instructions provided with the
manual).The lamp should be left running for periods of at least 15 minutes. The
lamp must cool after it has been turned off and should not be restarted until it has
fully cooled.

e Although the minimum suggested operating time is 15 minutes, it is important to
note it is better to operate the lamp for continuous periods, rather than turning the
lamp on and off. This procedure will increase lamp life.
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e If you do not hear a ticking noise and the lamp does not light, this is an indication
that the power supply is not functioning properly. Please contact Omnichrome for
further instructions.

e Operation in high ambient temperatures — the Omniprint™ 1000A/1000B is
equipped with over temperature protection. If the instrument is being operated at
ambient temperatures exceeding 100° F, the over temperature pro r may
shut off the lamp. When the unit cools sufficiently, the lamp will or%k on
automatically. N

Filter Selections Q
The wavelengths are selected by simply turning the knob e “\Yavelength Selector”
s§yle

in either direction. A green LED light will appear next to wavelength.
e 450nm band when used with yellow goggles It vides near UV
excitation. Generally the optimum setting forth&d ion of physiological stains

such as semen, saliva, urine and blood. o@ j\pdontologists and pathologists
prefer this setting for bite mark and bruisinQw#etgction and photographic
documentation.

e Prior to the examination of caseyw#
examined with the wavelengthgfet

cnce, a known semen stain control is
m. This ensures that the system is

functioning properly. The s St ibit the expected fluorescence for the unit
to be used in casework. Thi§c s performed each day that the unit is in use
and is documented in egh notes.
Shutdown Procedure
e Push the “Lamp’ erwitch off. You must now wait for the unit to cool down.

The systemghclud ual fans for cooling.
o After feelj at ti#e body of the unit and the exhaust are cool, the “Power”
be turned off. The cool-down period is approximately 5

the lamp back on until the unit has completely cooled.

o Ift is to be moved, remove the light guide(s) by gently pulling the cable out
of trg aperture. Gently wind the cable into a loose coil and place cable in a safe
place or back into the case.

e The liquid light guide must not be wrapped or coiled too tightly as this can
permanently damage the cable. The liquid light guide is very fragile and will
become damaged if it is kinked, stepped on, bent, or frozen. Damage may not be
evident, but there will be a decrease in output power (brightness).
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2.2  Presumptive and Confirmatory Testing for Semen/Seminal Fluid

2.2.1 Detection of Acid Phosphatase using BCIP
This is a presumptive test for the detection of seminal fluid.

Reference

F.S. Baechtel, J. Brown and L.D. Terrell, “Presumptive Screening of Suspgc emen
Stain In Situ Using Cotton Swabs and Bromochloroindolyl Phosphate etectyProstatic
Acid Phosphatase Activity,” J. For. Sci., 32, pp. 880-887, (1987). R

Procedure

e Place 200pL of BCIP substrate solution in labeled gla\s t ubes; one test tube
for each sample. (Prepare a test tube for a positff/e ol; a negative control,

and for each Q sample).
e Negative Control: Moisten a sterile swab inlfhal amount of sterile

deionized water. Place the swab in labele e with BCIP solution. (A
Negative Control is required for eachgin an ould be the first sample
prepared).

e Q Samples: Moisten sterile sw.
water. Lightly swab the quesi
labeled test tube with BCIP§o0

e Positive Control: Moistaga s\rile®Swab with a minimal amount of sterile
deionized water. Swaﬁ an semen sample with the swab for a positive

ginimal amount of sterile deionized
with the swab. Place the swab in a

control. Place the s abeled test tube with BCIP solution. (A Positive
Control is requir run and should be the last sample prepared).
e Put the test S rack. Place the rack in a 37°C water bath and incubate for
15 minutes.@Qocuent the water bath temperature in the log book. Record the
tes: lot # and expiration dates for the BCIP solution, lot # for
the st Maer, and the sample # of the human semen stain used.

A positive st result is an aqua (blue-green) color. The appearance of an aqua color
indicates th® presence of acid phosphatase activity. The positive control should give an
agua color and the negative control should not exhibit a color change. The controls
must function as expected for the test results on Q samples to be valid.
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Additional Notes

e The BCIP procedure is not specific for semen.

e The BCIP procedure is 99% accurate in predicting a true negative stain, i.e. one
out of 100 negative BCIP tests may be false. (reference Baechtel paper)

e The BCIP procedure has not been found to be useful in screening latex
condoms. The laboratory has encountered condoms containing nu us
spermatozoa that yielded negative BCIP results. ?5

e This test should not be performed on body cavity swabs since m oa may
be found on vaginal swabs which do not test positive to the@r ent.

2.2.2 Detection of Acid Phosphatase using STMP

This is a presumptive test for the detection of seminal flys \

References

Roy, A. V., Brower, M. E. and Hyden J. E., “Sodi@ olphthalein Monophosphate:

A new Acid Phosphatase Substrate with Greater cyicity for the Prostatic Enzyme in
Serum?”, Clinical Chemistry Vol. 17, No. 1

Seiden, H. and Duncan, G., “Presum
Phosphatase Using Sodium Thym
Forensic Science Symposium on t
Academy 1983.

ing Test for Seminal Acid
onophosphate”, Proceedings from a
Is of Sexual Assault Evidence, FBI

Procedure
e Positive & Nega oMyols: A human semen standard control and sterile water
blank must @ each day that the test reagents are used in casework.
e Moisten a sgrile sab with a minimal amount of sterile deionized water. Lightly
uSaiMed stain with moistened swab.

may also be performed by pressing a piece of filter paper moistened
with deioni§ed water over a suspected semen stain for a few seconds.

Interpretation of Results

The rapid development (within 15-30 seconds) of a blue color indicates the presence of
a high concentration of acid phosphatase. Lower levels of acid phosphatase result in a
green color. The positive control should exhibit rapid development of a blue color. The
negative control should not exhibit a color change. The controls must function as
expected for the test results on questioned stains to be valid.
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Additional Notes

Acid phosphatase is present at high concentrations in seminal fluids, However, the
enzyme is present in other body fluids (including vaginal fluid and feces) and in plants,
fungi and bacteria. Sources of acid phosphatase other than semen generally produce

slow, weak reactions. (b
'N

2.2.3 Extraction of Suspected Semen Stains

After determining the possible presence of acid phosphatase in a
procedure will provide an extract of the soluble substances a Jof the
particulate material for analysis. This procedure is also usey tracCtion of swabs.

Procedure
e Label a sterile 2.0 mL tubes for each sample t& exgacted.
e Place a small cutting of the stain/swab(s) § h tube. Stains/swabs collected
from the same area may be grouped. %
e Add 200pL of sterile, deionized watggmig eac tting/sample in the tube and
soak for at least 30 minutes at 373 Qextraction may also be accomplished

e Twirl the material in each tu N#€ clean toothpick or a sterile pipette tip and
then spot 3uL of the g to a labeled microscope slide.
Optional: To improve recov; the spermatozoa, the following procedure may be
substituted:

e Agitate the I ple using a clean toothpick for approximately one minute.
e Use a cleanpothgick to transfer the cutting into a spin basket and insert into the

2.0m c ning the extract.
e Centri minute (at speed sufficient to pellet the cellular material) and
th | d the basket with the cutting.

e Re pend the pellet and then spot 3uL of the extract onto a labeled
micr§scope slide. The 3uL may be withdrawn from the pellet, but this should be
clearly stated in the bench notes.

e The extract is retained in the refrigerator, until completion of the case, for
possible P30/PSA testing.

e Follow the work instructions in the next section to stain and examine the slides
for spermatozoa.
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If no spermatozoa are observed, a P30 analysis on the aqueous portion of the extract
(supernatant) may be performed. Work instructions are provided in a later section of this
document.

Microscope slides are packaged with the item after examination. Screening extracts are

discarded after analyses are completed. (b

2.2.4 Staining Protocol

This is a differential staining process to aide in the conclusive idef

spermatozoa.

References
Stone, I.C., “Staining of Spermatozoa with Kernechtrot@ngRINoindigocarmine for
Microscopical Identification”, SWIFS, Criminal Investi®ation LJboratory, Sept. 1972.

Gaensslen, R., Sourcebook in Forensic Serolog@; logy, and Biochemistry, U.S.
Government Printing Office, 1983.

Procedure
e Heat fix cells to a microscoplig# b ntly flaming or by placing the slide in a
37°C oven for 15 minutes.
e Slides may be examin icRpscpically prior to staining. Intact spermatozoa

can often be detectedN\{ in permatozoa are observed, staining is not
required.
e Cover the slide/ Nuclear Fast Red stain and let stand for 10-15

minutes.
e Gently wasigawayghe Nuclear Fast Red with deionized water.

e Immed the slide/debris with Picroindigocarmine stain (PICS) and let
stan seconds.

e G h the slide with reagent grade ethanol. Allow to air dry.

e A ount and a cover slip.

e ExaNine the slide microscopically (200-400x) and record the results based on

the interpretations given below.
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Interpretation of Results

Nuclear material is stained red by the Nuclear Fast Red dye. Sperm heads are usually
well differentiated with the acrosome staining significantly less densely than the distal
region of the head. Picroindigocarmine stains the epithelial membranes green. Nuclei
inside the epithelial cells may appear purple. Yeast cells also stain red; however, the
stain is uniform throughout the cells and extends into polyp-like structures ich are
occasionally observed with yeast cells.

If spermatozoa are detected, note if they are intact and score the @wserved

according to the following scale:

<10 Few

1+ Hardto find

2+ Some in fields, easy to find

3+ Many or some in most fields \

4+ Many in every field

Record the presence of nucleated epithelig
debris. NECs may also be graded using §

glls (N®€s) and non-nucleated cellular
e given above.

2.2.5 Detection of PSA by the %Acard@
This is a rapid and sensitive dggecti hod for PSA (P-30 or Prostate-specific

antigen), a component of se

This test is normally p r \er obtaining a positive presumptive test for seminal

fluid (acid phospha ) negative sperm search results.
References
Manfred N. ister, et al, “Evaluation of Prostate-specific Antigen (PSA)

Membrane TeEXAssays for the Forensic Identification of Seminal Fluid”, J Forensic Sci
1999;44:

J. Kearsey,¥et al, “Validation Study of the ‘Onestep ABACard® PSA Test’ Kit for RCMP
Casework”, Can. Soc. Forens. Sci. J. Vol. 34. No 2 (2001) pp. 63-72.

Theresa F. Spear and Neda Khoskebari, “The Evaluation of ABAcard® p30 Test for the
Identification of Semen”, The CACNews 1% Quarter 2001, pp. 22-24.
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Procedure

e This procedure is done following extraction and a microscopic examination as
previously described.

e Retrieve the extract prepared in section 2.2.3.

e If not already done, place the substrate into a spin basket and centrifuge the

sample for 3-5 minutes.
¢ Remove the device and dropper from the sealed pouch. Label tge PS rd with
the case number, item number, your initials and the date.

o If refrigerated, allow the sample(s) to come to room tempe pridk to testing.

e Add 4-5 drops of the extract, using the dropper providegay sample region
(S) on the card.

e Allow the sample to stand for 10 minutes. Positive reNlts be seen as early
as 1 minute depending on the P-30 concentratigff.

e The results of the test are documented using d¥gital i ing and included in the

analyst’s bench notes. q

Interpretation of Results
Positive: The formation of two pink lin
| is a positive result, indicating the
analyst should confirm weak resul
notes.

he test area (T) and in the control area
M of P-30 is at least 4ng/ml. Another
ification will be documented in the bench

Negative: The formation o

Nle pink line in the control area | indicates a negative
test result. This may ingic a) No PSA is present above 4ng/ml or (b) presence

of “high dose hook resence of “high dose hook effect” may give a false
negative result dugfto thegp®sence of high concentrations of PSA in the sample. If this
is suspected, tha leggshould be retested using a 1:10 to a 1:1,000 fold dilution of the
sample in g gh using the remaining 100pul of sample.

Bre is no formation of a pink line in either the test area (T) or the control
gcard. Repeat the test and reexamine the test procedure carefully.
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2.3 Presumptive and Confirmatory Testing for Blood

2.3.1 Detection of Heme with Phenolphthalein (Kastle-Meyer Test)

This is an oxidative test for the presumptive identification of blood based on the catalytic
activity of the heme group of hemoglobin. If the sample is of a limited nature and the
presumptive test is likely to consume sufficient sample to prevent success

typing, then the presumptive test should not be performed. The I|m|ted nagur. the
sample will be documented in the analyst’s bench notes.

References
Culliford, B., The Examination and Typing of Bloodstains in t boratory U.S.

Government Printing Office, 1971.
Saferstein, R,. Forensic Science Handbook Volume | fb\H I, Inc., 1983.
o

Gaensslen, R., Sourcebook in Forensic Serolog and Biochemistry. U.S.

Government Printing Office, 1983.

Procedure
e Record all lot numbers and exyy
e Positive & Negative Control
tested each day that the pr
with the same lot of stege w.

to function as a reageM{co
e Questioned samplesy
the swab over t

N2

aWblood standard control is swabbed and
test reagents are used. A swab moistened
ed for the questioned samples is also tested

[

en a sterile cotton-tipped swab with sterile water. Rub
ted bloodstain. Stains may also be sampled with a dry
e of filter paper, or by teasing a few stained fibers from the

swab or a fo p
substrate.
e Add1- e phenolphthalein working solution to the swab. Wait a few

seco serve any color changes.
e A -Z2Qops of the 3% hydrogen peroxide solution.

Interpretagon of Results

The appearance of a rapidly developing pink color after the addition of 3% hydrogen
peroxide (H20O,) is a presumptive positive test for the presence of blood. A pink color
forming after one minute should not be considered as a positive result, as auto-
oxidation can occur in air and light.
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The positive control must yield a positive result (i.e. rapid pink color change) and the
negative control give no color change, for the test results on evidentiary samples to be
valid.

Color catalytic tests are very sensitive, but not specific. The positive color test alone

should not be interpreted as positive proof of blood. The major sources of
positive” reactions are chemical oxidants and vegetable peroxidases. Col
I

development before the addition of H,O, may be due to the presence

oxidant. Fruit and vegetable peroxidases react similar to blood bu d more
weakly.
Additionally, the presumptive test for blood is not speC|es S ood and other

tissues from animals besides humans will also give a p ivareqgfion with this test.

A negative result is indicative of the absence of detec bIe ntities of heme or its
derivatives.

2.3.2 Detection of Human Hemoglobi usmg OneStep ABAcard HemaTrace
This test is a simple, rapid and a sensj atory test for human (primate) blood.
References

Manfred N. Hochmeister, et alg’VaNdati® Studies of an Immunochromatographic 1-
Step Test for the Forensic IN n of Human Blood,” J Forensic Sci 1999;44:1057-
1060.

Procedure
e Place a por@w suspected bloodstain or swab into an entire labeled tube of

the extrgmgo r provided.

e Allo <@» Qple(s) to extract for 1 — 5 minutes.

o If gefrigegted, allow the sample(s) to warm to room temperature.

e device/card and dropper from the sealed pouch and label the
HergaTrace card with the lab number, item number, your initials and the date.

e Add 2-5 drops of the extract, using the dropper provided, into the sample region
(S) on the card.

e Allow the sample to stand for 10 minutes. Positive results can be seen as early
as 2 minutes depending on the hHb concentration.

e Document the test results by digital imaging and include in the bench notes.
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Interpretation of Results

The control line in the control area | is an internal procedural control. A distinct pinkish
line will always appear if the test has been performed correctly and the reagents are
working properly. If the control line does not appear, the test is invalid and a new test
must be performed.

Positive: The formation of two pink lines, one in the test area (T) and in th ol area
| is a positive result, indicating that the human hemoglobin concentrati@igis st
0.05pg/ml. Another analyst should confirm weak results. This verifigatiOn Wl be
documented in the bench notes.

test result. This may indicate that:

Negative: The formation of only one pink line in the control gr®a Bindicates a negative
e No human hemoglobin is present above 0.05

e Presence of “high dose hook effect”. Presence \f “iggl dose hook effect” may
give a false negative result due to the pre high concentrations of human
hemoglobin in the sample. If suspected, t ple should be retested using a
1:100 or 1:1,000 fold dilution of the le.

Inconclusive: There is no formation o
area | of the card. Repeat the test

in either the test area (T) or the control
ine the test procedure carefully.

N
&
v
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Section 3 DNA Extraction

3.1
3.1.1

3.1.2

Qiagen BioRobot EZ1 Advanced-XL DNA Extraction

General Instructions:

Use the Trace or Large Volume protocols for all questioned and kn forensic
casework samples.

The Large Volume protocol requires an additional reagent blankigeca of the

addition of Buffer MTL after digestion. When using the Lar UMNg protocol, be
sure to aliquot enough dilute G2 to your reagent blank tub I of dilute G2
buffer) before digestion to have enough post-digestion extract two
separate reagent blanks to accompany the Trace a ar@e Yolume protocols,
respectively. Alternatively, a second reagent blagl tu e set up prior to

digestion and used exclusively as the reagent
sample(s).

Questioned samples shall be eluted in T g
Known samples may be eluted in water or fler.
Elution volumes are selected base amp®type and/or quantity:

o Larger elution volumes (2 be selected for large blood stains, 4+
sperm samples, 4+ epiyfEli ns and reference samples

o Smaller elution volu re recommended for contact DNA
samples and sample}w sperm or epithelial cells.
0 Larger elution (200ul) are recommended for known reference

samples.
o Ifthe entite s |&yvas consumed, the total elution volume shall be no
less th |
o If moy€ tha e elution volume is used in a set of extractions, the
correqpondphg reagent blank(s) should use the most stringent elution
d in that set.

n arge Volume protocol

Caeew Samples — Direct (non-differential) Extraction
Pr e pre-digest solution:
(Number of samples + 3) x 230 ul G2 buffer
0 (Number of samples + 3) x 230 ul sterile de-ionized water
0 (Number of samples + 3) x 10 ul Proteinase K

Add enough pre-digest solution (no less than 450ul) to each sample cutting to
allow for at least 200yul of free liquid in the tube after absorption by the substrate.

Note: for hair samples and nail clippings*, also add 10 ul DTT.
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(* when the source or owner of the nail needs to be determined)
3. Incubate at 56°C. Known samples shall be incubated for at least one hour.
Question samples will typically be incubated overnight. Exceptions will be noted

in the bench notes.

4. Following incubation, transfer 200ul of the digest buffer into a steri L
screw-cap tube. If absorption by the swab is unusually great, trghgfer uch of
the digest as possible, up to 200ul. For all casework questi S les, add 1
ul carrier RNA solution to the transferred digest solution. It%necessary to
add carrier RNA to reference sample extracts.

Note: If necessary, prepare the carrier RNA solution by, %it g a previously
verified lot of lyophilized carrier RNA in 310ul of steri %a ed water. Vortex, and
spin briefly. Prepare 20ul, single use aliquots in O:jaL u nd store at -20°C.
e For samples that typically yield les or it the sample required additional
digest buffer for thorough cell lygi @ alyst may transfer up to 5004 of the
digest solution to an EZ1 sanyffe 31bQgXd 1.4 carrier RNA solution, and add
40041 of Buffer MTL. ’Q
e Load the sample(s) ontﬁz elect the Large-Volume Protocol, and elute in

504 TE buffer. An a eagent blank with Buffer MTL added must be
extracted with all Lefge™Ngplume Protocol samples.

Option 2 — Large-V, Protocol for Consumed Samples:
e If the entire @gvide ample has been consumed and digested, the analyst shall
tir

Option 1 — Large-Volume Protocol:

olume of digest solution to an EZ1 sample tube (or tubes —
than 5004 in each tube), add 1. of carrier RNA solution and add
uffer MTL.

ge-Volume protocol and elute in 1004 TE buffer.

e OnWcasion, use of more than one tube may be required to digest and extract
the entire sample efficiently. In such situations, the EZ1 extracts obtained from all
such digests may be combined in one tube and proceed to the quantitation step.
NOTE: If any sample is extracted using the Large-Volume protocol and eluted in
504, then the reagent blank accompanying that sample will suffice as the
reagent blank for a consumed sample extracted using the Large-Volume protocol
and eluted 10044. If no other Large-Volume protocol samples are extracted,
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ensure that a reagent blank is extracted using the Large-Volume protocol and
eluted in at least 50l.

5. Reagent cartridges may be stored at room temperature (short term) or between
2°C and 8°C (long term). If the reagent cartridges have been stored between
2°C and 8°C, warm them up by leaving them at room temperature fgmgeveral
hours or placing them in a 37°C incubator for approximately 1 hou

6. Turn on the power switch on the back of the instrument. Qe\

7. Directions are displayed on the screen on the front of nt. Press the
START button to select a protocol (Trace or Large-\/\n , glution buffer and

elution volume. ‘b

Note: If selecting the Large-Volume protocol, en%v 400ul of MTL buffer has been
added to the sample(s) prior to loading on gagginstr nt.

8. Follow the instructions displayg# o gtreen to set up the reagent cartridges,
digest tubes, tip holders, and€luj8n (Mes.

Note: Ensure that the reagenigartNge¥ snap into place in the cartridge rack and that
the caps are removed from tRg s tubes and elution tubes prior to loading on the
deck. The caps from the sa bes may be discarded. The caps from the elution
tubes are retained and upon completion of the protocol.

9. If fewer thagl14 s es are being extracted, reagent cartridges and
consu to be used only for the occupied channels.

10.Ugon c&gpletion of the protocol, remove the elution tubes containing the purified
D p the tubes.

11.The ®xtracted DNA is now ready for quantification (optional for known samples)
and/or amplification. DNA extracts can be stored for several weeks at 2°C to 8°C.
Extracts should be transferred to -20°C for long-term storage.
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12.Clean the instrument by wiping down with ethanol, followed by distilled water,
after each use. Do NOT use bleach, as it may react with the extraction reagents.

menu, then option 3 (“Clean”). Then wipe each piercing unit down i hanol.

14.Refer to EZ1 Advanced XL Maintenance Work Instruc?w%n of this

document for UV decontamination procedures. \

3.1.3 Casework Samples — Differential Extractio (b
1. Prepare the 1:1 diluted G2 buffer:
0 (Number of samples + 3) x 1040l for
0 (Number of samples + 3) x 1 | distd water

13.Clean the piercing unit after each use by selecting option 2 (“Man”)%the main

2. Cut a portion of the sample anggpl 2.0ml tube.

3. Add 600yl of sterile de-ioni tgfto each of the tubes.

4. Vortex briefly. Incubaf®ov ht at 37°C. Pre-soaks/water soaks with less
incubation time sha rformed only with documented pre-approval of the

Forensic Biolog isOr or DNA Technical Manager after evaluation of the
sample.
5. Agitate jm for 1-2 minutes by vortexing or using a sterile pipette tip or a

to remove the cells from the substrate.

ample, transfer the substrate to a spin basket and place the basket
bacy{fin the sample tube. Centrifuge the sample tubes for 5 minutes at 10,000 to
14,580 RPM.

7. Transfer approximately 550ul of the supernatant to a new, labeled 2.0mL tube.
Also transfer the spin basket containing the substrate. Retain until the case has
been completed.
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8. Re-suspend the cell pellet and spot 3pl on a microscope slide. Stain and grade
the slide.

9. If sperm and epithelial cells are observed proceed to step 10.

OPTIONS: %

e |f few/no sperm/epithelial cells are observed, a second extrggtio be
performed by adding more of the original evidence item to NmMple tube and
repeating steps 2-8.

e Alternatively, the substrate may be added bac \rnple tube for digestion
or it may be digested separately.
o If adding the substrate back to the ube, place substrate back in
the tube and proceed to step 10.
o If digesting separately, placegmgstrat
as “Q#sub”; analysis of the

e When no sperm are observed g1 :a

separate epithelial and sper,
Proteinase K solution eed to step 18.

to a new 1.5mL tube and label it
te resumes at step 17.
essary to divide the sample into

separating the sample, add

e When no NECs are d, it is not necessary to divide the sample into
separate fractiongffocunent on the DNA worksheet). Add 190ul of 1:1 diluted
G2 buffer + gOul Pyinase K solution + 10ul DTT and proceed to step 18.

10.Toth S ed cell pellet (may include substrate if added back), add up to
390ul . ted G2 buffer + 10pl of Proteinase K solution.
11.Vo d spin briefly to force the material into the extraction fluid.

12.Incubate for at least two hours at 56°C. During the incubation step label a new
sterile tube for each sample, including the reagent blank. Label these as the
epithelial fractions.
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13. Centrifuge the sample tubes for 5 minutes at 10,000 to 14,500 RPM. If the
substrate was added back to the tube (step 9 option), using a sterile toothpick to
place the substrate into a spin basket and centrifuge for 5 minutes at 10,000 to
14,500 RPM. Remove all but 50ul of the supernatant and transfer to the
epithelial fraction tube. Analysis of the epithelial fraction resumes at step 19.

Optional: At this stage, the analyst may perform a second epithelig Nst (repeat
steps 10-13) on samples with a large number of nucleated epithe Is. his is called
a “double digest” and should be documented on the DNA wor, R il on the
Standards and controls worksheet for the accompanying r nigblgnk. This may be
based on the initial microscopic examination or on a seggnd \xafgfation.

14.Wash the sperm pellet by adding approximate 5S00uljoT dilute G2 buffer. Vortex
briefly and centrifuge at approximately 10 t 00 rpm for 5 minutes.

15.Remove and discard the supernatan

16.Repeat the wash two more tim
observed, the number of wai#es

bl of three washes. If few sperm were
perm fraction may be decreased.

17.Add 190ul of 1:1 diluteg G2 Ruff 10ul Proteinase K solution + 10ul DTT.

Note: If the substra igeSted separately, the volume of diluted G2 buffer may be
increased to accoyt for rption by the substrate.
spl

18.Vorte, riefly to force the material into the extraction fluid.

19. Inw ernight at 56°C.

e If the reagent cartridges are being stored between 2°C and 8°C, place
them at room temperature overnight. Alternatively, they may be warmed in
a 37°C incubator for approximately 1 hour.
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20.Insert the DNA Investigator card into the slot located on the front of the BioRobot
EZ1 Advanced-XL.

21.Turn on the EZ1 power switch on the back of the instrument.

START button to select a protocol (Trace or Large-Volume), elutio®b and

22.Directions are displayed on the screen on the front of the instrume ress the
elution volume.

Note: If selecting the Large-Volume protocol, ensure that ul buffer has been

added to the sample(s) prior to loading on the instrume

f

23.Follow the instructions displayed on the screerf§o setJlp the reagent cartridges,
digest tubes, tip holders, and elution tube

Note: Ensure that the reagent cartridges spaginto e in the cartridge rack and that

the caps are removed from the sample t d elution tubes prior to loading on the

deck. The caps from the sample tube be ghscarded. The caps from the elution
tubes are retained and replaced up ;on of the protocol.

Note: If fewer than 14 samplegare Rein¥extracted, reagent cartridges and
consumables need to be us& the occupied channels.

S

&
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24.For sperm fractions:
e Transfer 200ul of the digest to a 1.5mL screw cap tube, add 1ul carrier
RNA solution, run Trace protocol and elute in 50ul to 200ul TE buffer.

For epithelial fractions:
e Transfer 200ul of the digest to a 1.5mL screw cap tube, add carrier
RNA solution, run Trace protocol and elute in 50ul to ZOOIKi er.

Note: If necessary, prepare the carrier RNA solution by reconstitysmg theNarrier RNA
in 310ul of sterile, de-ionized water. Vortex and spin briefly. Pre % [, single use,
aliquots in 0.5mL tubes and store at -20°C.

Options for fractions with none/few/1+ cells and sampl

Option 1 — Large-Volume Protocol:
e For samples that typically yield less DNA @ a\sample required additional
digest buffer for thorough cell lysis, the ana® ay transfer up to 5004 of the
digest solution to an EZ1 sample t d 14l carrier RNA solution, and add
4004 of Buffer MTL to each tub

504 TE buffer. An addjtiony reN€nt blank with Buffer MTL added must be
extracted with all Lar

e Load the sample(s) onto th , sggect the Large-Volume Protocol, and elute in
. 3 )

Protocol samples.

Option 2 — Large-Volugpe ol for Consumed Samples:

o If the entire g sample has been consumed and digested, the analyst shall
transfer the @ntiregqo®ime of digest solution to an EZ1 sample tube (or tubes —
with no ap#b00.4 in each tube), add 144 of carrier RNA solution and add
4004 TL to the tube(s).

o R? ge-Volume protocol and elute in 100ul TE buffer.
NOT®: If any sample is extracted using the Large-Volume protocol and eluted in
504, then the reagent blank accompanying that sample will suffice as the
reagent blank for a consumed sample extracted using the Large-Volume protocol
and eluted 10044. If no other Large-Volume protocol samples are extracted,

ensure that a reagent blank is extracted using the Large-Volume protocol and
eluted in at least 50.4.
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25.Upon completion of the EZ1 protocol, remove and cap the elution tubes
containing the purified DNA.

26.The extracted DNA is now ready for quantification and amplification. DNA
extracts can be stored for several weeks at 2°C to 8°C. Extracts should be

transferred to -20°C for long-term storage.
27.Clean the instrument by wiping down with ethanol, followed by tﬁehter,

after each use. Do NOT use bleach, as it may react with th ac\Qn reagents.

28.Clean the piercing unit after each use by selecting opti
menu, then option 3 (“Clean”). Then wipe each pier§

") on the main
ulhit down with ethanol.

29.Refer to EZ1 Advanced XL Maintenance Work, I§s INNS section of this
document for UV decontamination procedures.

N
N
Qg)\z\
v
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Section 4  DNA Quantification
As mandated by the FBI Quality Assurance Standards for Forensic DNA Testing
Laboratories, all forensic questioned samples must be quantified prior to amplification.

Quantification is not mandatory for database samples or forensic known samples.

References: Quantifiler® Kits User's Manual and Mx3000P On-line User al
(http://www.stratagene.com/manuals/)

4.1  Quantification of DNA using AB Quantifiler™ Kit on St ne
Mx3000/3005P ™ (L

4.1.1 Preparing the Mx3000P™ for a Run

e Open the MxPro-Mx3000P™ Software.
e In the New Options pop up select [ (Multiple Standards) and
ensure the box Turn lamp on for waggs ecked. Select OK.

e Click File>Open and navigate to (4 mplate.mxp which is located in
NQrage file.
in the appropriate analyst f

DNA_Share in the Mx3000P Dgffa

e Select the appropriate tyRes tsing the scroll down bar labeled Well type on
the right hand side S n. Choose Unknown for all samples irrespective
of type (questions or JOMNgs) and choose NTC (no template control) for the wells
with no template roMy Two wells of each plate are to be run as NTCs. These
wells contai@ ster mix. The first two columns always contain the standard
curve.

Note: The | twenty minutes to warm-up therefore open the Mx3000P software
before s le'Wgeparation, to allow time for lamp to warm-up. On the bottom right of
the scree ill indicate when the lamp is ready.
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4.1.2 Preparation of DNA Quantitation Standards

On the bench top prepare a three-fold serial dilution of the Quantifiler™ Human DNA
Standard (provided in kit) in sterile H20 as follows:

Label eight sterile 0.5mL microcentrifuge tubes A through H.

Add 30uL sterile H20 to tube A.

Add 20uL sterile H20 to tubes B through H. (b
Thaw the Quantifiler™ Human DNA Standard completely. VortN 5

seconds and spin briefly.
e Transfer 10uL of DNA Standard (200ng/uL stock) into t tex and spin

briefly.
e Transfer 10uL of prepared Standard A into tube B. V&tex spin briefly.
e Continue the serial dilution through tube H.

The approximate quantities of DNA in prepared ¥ through H are as follows:
Standard A ~ 50ng/uL

Standard B ~ 16.7ng/uL
Standard C ~ 5.56ng/uL
Standard D ~ 1.85ng/uL
Standard E ~ 0.62ng/uL

Standard F ~ 0.21ng/uL
Standard G ~ 0.068ng/
Standard H ~ 0.023 g\

Note: In-house experi e demonstrated that the standard curve is stable for at

least one week an u e stored in the freezer with documentation of the date
made, expiration dite an§j the H20 lot number.

41.3 Pr the Reactions

Calculat me of each component needed to prepare the reactions in duplicate. .
o Qudgitifiler™ Human Primer Mix at 10.5uL per reaction.
e Quaftifiler™ PCR Reaction Mix at 12.5uL per reaction.

Note: Include three additional reactions in your calculations for every sixteen samples
prepared, to provide excess volume for loss that occurs during reagent transfers. A
designated 96-well plate QPCR worksheet is to be used for well mapping. Questioned
samples will be run in duplicate. Known samples, if quantified, need not be run in
duplicate.
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Note:

Thaw the primer mix completely, then vortex 3 to 5 seconds and centrifuge briefly
before opening the tube.

Swirl the PCR Reaction Mix gently before using. DO NOT vortex.

Pipette the required volumes of components into an appropriately sized tube.

rack.

Stratagene® 96-well plates are different than the plates u amplification.

Dispense 23uL of the PCR master mix into each rea&ion of the 96-well

plate.
Add 2uL of sample or standard to the appropri A% o sample is added to
the NTC wells.

Use powder-free gloves and a Kimwipe td @ ells with Stratagene®, or
equivalent, optical strip caps.

Apply downward force to each cap, iew tray from side to ensure all caps are
seated evenly.

Centrifuge samples in a plat nggif 0 make sure there are no bubbles in the
wells.

Vortex the master mix for 3 to 5 seconds.
Place a new Stratagene®, or equivalent, 96 well plate into well K 0l§ing

Sample Loading \
Use care when Igadi unloading the 96 well plate; the thermal block can be
hot.
Verify that tife sta ED (upper LED on the instrument) is solidly lit, indicating
that the jgstN\gnenyis ready for use.

the Mx3000/3005P™, |ocated at the front of the instrument.
to the thermal block, unlatch the hot-top assembly by pulling

Inse® the 96 well plate into the thermal block. (Plate goes in with the ‘A’ well in
the upper left)
Close hot-top and door on the instrument.
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4.1.5 Starting the Run

e Confirm that the worksheet has been saved as previously described.

e Click on the Run icon in the upper right hand corner of the screen. The run status
box will appear.

e Check the Turn lamp off at end of run box if this will be the last run of the day.

e Click Start. (b

4.1.6 Analyzing the Data
e When the run is complete, click the Analysis icon in the u t hand corner
%
ft

of the screen.

e You are now in the Analysis Selection/Setup screen.
sample wells are highlighted. Clicking All in the
well plate map will select/de-select all 96 well
samples, individual well or columns can beg
the ctrl key while selecting the wells.

re that all used
nd corner of the 96-
you have fewer than 96
selected by holding down

r

e On the right hand side, under Algorithm en ments, click off the Moving
average and Amplification based t |d boxes leaving only the Adaptive
baseline box checked.

e Click on the Results tab at thg#op 6-well plate map.

416.1 Checking the rve

e Under Well types s
Standard is the gnly

in the¥ lower right hand corner of the window ensure
joMyselected.
select Amplification plots and in the Assays shown
nd corner of the window ensure FAM is the only one
ting ROX, HEX, and CY5.

box in the |
selected p

» the Ct value of the duplicate standards, you can remove the data

po at well. This is done by returning to the Analysis Selection/Setup
scregn and de-selecting the well. When returning to Results, the curve will
automatically be re-calculated.

Note: No more than 3 points should be taken out and at least one of the high and
low points (A and H) should always be retained.
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e Next, in the Area to analyze box in the upper right of the screen select the
Standard curve option. Under Assays shown (lower left) make sure FAM is the
only dye selected. Print this view.

0 R2>0.99. If <0.98 see Quantifiler™ Kits User's Manual (p. 5-4).
o Slope Range —2.91t0-3.3+0.3
o Efficiency Range 85% to 115%

e Generally, the Ct value of prepared Standard A should lie em and 23
and the Ct value of prepared Standard H should lie betwe%nd 33. When
the standard curve shifts to the right (higher Ct values 0 mount of
template DNA should be targeted for STR analysis. e standard curve
shifts to the left (lower Ct values) a lower amou texaplyfe DNA should be
targeted for STR analysis. How much of an adg®t eeds to be made will

depend on the degree of shift of the standard clyv

Note: If the standard curve plot values are margi side the given ranges, the data
may be acceptable at the discretion of th@lica anager.
4.1.6.2 Checking the Intern C#fitrol (IPC)
e Inthe Area to analyze box gl€ plification plots. Under Assays shown
(lower left), select onl view the Internal PCR Control (IPC). Select the
N

Standard, Unknow oxes in the Well types shown box in the lower
kdow.

right hand corner of
e Checkall IPCC es¥found in lower right hand box). The values should be

between 20 30"
0 A higg Ct v@ue or no Ct for the IPC can indicate inhibition or competition

e remely high concentrations of human genomic DNA.

le has a Ct value >30, make a note of this so you can account for

p&gsible inhibition. This will need to be considered when setting up for

amplification.

If a sample has a low IPC Ct value or no IPC Ct, but a high initial template

guantity, it is unlikely that PCR inhibitors are present.

o If asample has no IPC Ct and no initial template quantity, it is not possible
to distinguish between the absence of DNA and PCR inhibition.

o0 Document the average IPC Ct value for all unknown samples on the Initial
Template Quantity printout
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4.1.6.3 Checking the Passive Reference

Check the passive reference for background noise by only selecting the ROX in the
Assays shown box in the lower left corner of the screen. If the ROX baseline appears
elevated or jagged, refer to the Quantifiler® Kit User's Manual.

4.1.6.4 Checking the No Template Controls (NTC)

e Check the NTCs by only selecting the NTC box in the Well typem n the
b

bottom right of the window and select both FAM and HEX om left in
the Assays shown box.

e Make sure the HEX Ct value is between 20 and 30 an as no Ct value.

e HEX and FAM Ct values other than these could indi cPpnigmination of the
master mix. Consult with the DNA Technical Ma er

4.1.6.5 Checking the Initial Template Q \
t

e On the right hand side of the screen unde analyze select Initial template

quantity and in Assays shown sele onf¥ Print this screen to show
concentration of DNA (ng/uL).
e From this view you can deterrgdfie t ount of sample to amplify for STR
analysis.
0 Reagent blanks sho o value for initial template quantity.

debris interf optical path. All blanks will be amplified
regardless of ntification result. Therefore, the quantification result
alone sho ot®e used to assess contamination of a blank.

O
&

o Very low initial alg quantity values could be the result of dust or
n%it
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Section 5 DNA Amplification
5.1  Amplification Set-up of Forensic Casework Samples
1. Allow the samples to warm to room temperature, then vortex and spin briefly in a
microcentrifuge. Samples that have been stored at 2-8°C or frozen%veek or

more may be warmed in an incubator to bring them to room tempe#at These
samples should be vortexed longer to optimize recovery.

2. Transfer the amplification reagents to the designated PCR
the amplification reagent tubes in a rack that is dedicajy®

Note: Do not expose reagents to light for extended peri N -
3. Obtain a 96-well amplification plate.
4. Ensure that all kit components have thaw% etely before use. Vortex
reagents and centrifuge briefly to e unif mixing and collection of tube
contents.

Note: Centrifugation of the primer ul¥de minimal to avoid primer collecting at
the bottom of the tube.

5. Prepare a PCR mast
appropriately sized

N dding the following volumes of reagents to an
e’

2.5uL Gold STR 10X Buffer
X 2.5uL PowerPlex® 16 10X Primer Pair Mix

o #of le
o # of ampl
o] s X 0.8uL AmpliTaq Gold™ DNA Polymerase (5U/uL)

Note: Pgggar ough for a few extra reactions to allow for loss during pipetting. This is
calculate tically on the DNA Amplification/electrophoresis worksheet.

6. Vortéx the master mix and spin briefly. Transfer 5.8uL of master mix to each
sample well. Cover the entire well plate with Glad® Press ‘n Seal (or equivalent).
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7. Prepare the samples to be amplified as follows (in individual 0.5mL tubes):

Forensic Case Samples
Add approximately 0.8ng to 2.0ng template DNA. The amount of template DNA may be
higher or lower depending on the sample (i.e. low-level samples that are likely to be

mixtures may be targeted higher, while bloodstains likely to be single-souzgy be

targeted lower). Add sterile de-ionized water to bring the sample to a final e of

19.2uL. \

Quantification Value <0.05ng/pl

Samples with a quantification value <0.05ng/ul (or PCR targ estimate of less
than 0.95ng) shall be routinely amplified in duplicate to ascq®infegroducibility of
alleles above and below 100RFU. Data interpretation agahreNortigd of conclusion(s) will
depend on whether the profile indicates a single sourg@ogmg®d DNA sample.

Quantification Value >0.05ng/ul
Samples with a quantification value >0.05ng/ul e routinely amplified in
gacts (&

duplicate. If the profile generated includes ; . Stutter/true allele) and/or
ambiguous allele peaks, the sample maygieed'¥ be re-amplified to verify reproducibility
of the data.

Negative Quantification Value
Samples with no detectable irgludhg reagent blanks and negative controls, may
be amplified one time (i.e. jca plification not required).

an 10uL of template DNA, be aware that inhibitors that
quantification step may interfere with amplification.

Add 19.2uL action reagent blank.

Positive ample
Vortex andgspin the tube briefly and add 5ulL of the diluted 9947A Control DNA (or other
positive control DNA supplied by the PCR kit vendor) to a 0.5mL tube containing 14.2uL

of sterile, de-ionized water.

Note: Over extended periods of storage of the positive control, it may be necessary to
increase the volume of 9947A and decrease the volume of water to achieve the
required concentration of the sample.
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Negative Control Sample
Add 19.2uL of sterile de-ionized water.

8. Transfer the entire 19.2uL of the above prepared samples to the appropriate
sample well, already containing the PCR master mix. During sample addition, the

pipette tip is inserted through the Press 'n Seal.
9. Once all samples have been added, remove the Press 'n Seal €bhe
plate with a sheet of amplification tape.

10. Transfer the plate to the PCR room and place directly | rmal cycler.
Cover well plate with a silicone spacer (if needed) pr‘o Igging the thermal

cycler cover. Start the run.

11. Store amplified products at 2-8°C. All amplified\gro s will be disposed of upon
completion of the technical and administr jews of the case.

5.2  Amplification Set-up of Offengfer ase Samples

1. Allow the samples to warm mperature, then vortex and spin briefly in a
microcentrifuge. Sampleg thX ha¥e been stored at 2-8°C or frozen for a week or
more may be warm a ubator to bring them to room temperature. These
samples should be exgd longer to optimize recovery.

. Ens¥e that all kit components have thawed completely before use. Vortex
reagents and centrifuge briefly to ensure uniform mixing and collection of tube
contents.

Note: Centrifugation of the primer mix should be minimal to avoid primer collecting at
the bottom of the tube.
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5. Prepare a PCR master mix by adding the following volumes of reagents to an
appropriately sized tube:

0 (# of samples + 6) x 2.5uL Gold STR 10X Buffer
0 (# of samples + 6) x 2.5uL PowerPlex® 16 10X Primer Pair Mix

0 (# of samples + 6) x 0.8uL AmpliTag Gold™ DNA Polymerag!EU/pL)

Note: The volumes are calculated automatically on the Database BatcNor eet.

6. Vortex the master mix and spin briefly, when possible. Tra % .8uL of master
mix to the sample wells for the amplification positive a 0 2 controls and
the extraction reagent blank(s).

7. Add the following volume of sterile, de-ionizedg/\*t e master mix:

(# of samples + 2) x 17.2uL
Note: This volume is calculated automati the Database Batch Worksheet.

8. Vortex the master mix and spyfbrj ansfer 23uL of master mix to the
remaining sample wells.

9. Cover the well plate aq® Press 'n Seal film (or similar product). During
sample addition, th Nc ¥ is inserted by puncturing through the Press 'n
Seal film. This wjll ai king the sample wells/tubes which have sample

already transferr th®m and minimize the chance of well to well

contaminati

10.Prepa, pow#/e and negative amplification controls and reagent blank as
descr :
Re lank Sample(s)

Adayl9.2uL of the extraction reagent blank(s) to the appropriate well(s).

Positive Control Sample

Vortex and spin the tube briefly and add 5uL of the diluted 9947A Control DNA
(or other positive control DNA supplied by the PCR kit vendor) to a 0.5mL tube
containing 14.2ulL of sterile, de-ionized water. Transfer the entire 19.2ulL to the
appropriate well.
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Note: Over extended periods of storage of the positive control, it may be necessary to
increase the volume of 9947A and decrease the volume of water to achieve the
required concentration of the sample.

Negative Control Sample

Add 19.2uL of sterile, de-ionized water to the appropriate well.
Database Sample(s) Nfb

Transfer 2uL of each offender extract to the appropriate W(gjb

11.0nce all samples have been added, remove the Pres d cover the

plate with a sheet of amplification tape

12. Transfer the plate to the PCR room and place 0 the thermal cycler.
Cover well plate with a silicone spacer (if nee to closing the thermal
cycler cover. Start the run.

A

plifi product will be disposed of upon
e batch.

13. Store amplified products at 2-8°C.
completion of the reviews and up

Note:

Re-amplification Samples
It may be necessary to ad]
amplifications or when

always equal 19.2;0

volume of water (and of offender DNA extract) for re-
N'J older samples. The total volume, per sample, should
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Section 6  Capillary Electrophoresis

6.1 Applied Biosystems 3130x| Genetic Analyzer

6.1.1 Start the Software and Instrument

e Turn the computer on and log into the computer.
e Turn on the 3130xl Genetic Analyzer. Wait for the green status Iig%pear.

e Launch the Data Collection Software.

Start > All Programs > Applied Biosystems > Data Collgeion un 3130x|
Data Collection v3.0
e The service console displays all of the applications rurfiiny. n all squares

are green, all the applications are running. This cou&k veral minutes.

Note: When shutting down the Data Collection Soft e service console by

clicking the stop all button. For detailed start up a ut n procedures see the
Applied Biosystems 3130/3130xI Genetic Analy k Reference Card.

6.1.2 Preparing the Instrument

Refer to the 3130x! Instrument Maintena: @
if any maintenance or instrument pregliratioN
the instrument.

6.1.3 Sample Preparation eR130xI
Internal Lane Standard 60Q(I™& 600Y is included with the PowerPlex® 16 System as

the internal lane standgd f olor detection and analysis of amplified samples.

k Instructions section of this document
e required prior to running samples on

e Prepareal ter mix by adding the following volumes of reagents to an
approprigte\sizeg@tube:

o] ples x 1uL ILS 600
samples x 9uL Hi-Di™ Formamide

epare enough for a few extra reactions to allow for loss during pipetting.
This is calculated automatically on each of the electrophoresis worksheets.

e Vortex the master mix and spin briefly. Transfer 10uL of master mix to the
appropriate sample wells of a 96 well plate.
e Add 10pL of Hi-Di™ Formamide to unused wells of a set of 16. (i.e. Al...H2).
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e Add 1pL of allelic ladder and up to 3uL of each amplified sample (reagent and
amplification blank volumes must correspond to the largest volume of amplified
sample added to the plate) to the appropriate wells. At least one ladder must be
contained within each injection of 16 samples. When all samples have been
added, cover with a plate septa.

Note: Instrument detection limits vary. Therefore, injection time or the am®u
ladder/amplified product may need to be increased or decreased. The Nerp ion of
data is discussed in greater detail in the Forensic Biology Procean al.

e Brief centrifugation of the 96 well plates will remove b may affect
analysis. %
e Denature samples at 95°C for 3 minutes and the ag chgffor 3 minutes.
e Place the 96-well plate into the plate base prog he instrument.
e Align the septa with the plate retainer and p\he iner onto the reaction
plate and plate base.
e Verify that the holes of the plate retainer a
e To place the plate assembly into thg
0 Press the tray button on thé&
autosampler to stop m
0 Open the front door

o0 Place the plate asse e autosampler in position A or B.

o Thereisonlyo r orientation for the plate, with the notched end of
IMgae
N

septa are aligned.
ument:
the instrument and wait for the

the plate ba er right corner.

o0 Ensure thg pl mbly lies flat in the autosampler. Failure to do so
may all caPlary tips to lift the plate assembly off the autosampler.
Onceflhe plaNyis in place the position of the plate turns to yellow in the
Run {chedgler view on the monitor.

o] strument doors.
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6.1.4 Creating a Plate Record

6.1.4.1 Create a Plate Record from the Data Collection Software

e Navigate to the following:
GA instruments > ga3130x| > Plate Manager

e Click New and complete the New Plate Dialog Box
o Enter a name for the plate. (b
o Casework samples \

o0 Batch Number initials_Q/K_date plate set-up (i.e. 1
0103CMD_Q_110130)

Database samples

DB Batch Number initials (i.e. DB11-0314AB AL)Khjg may vary

depending on the analyst.
A description for the plate record is optigreal
In the Application drop-down list, select §en pper-Generic

(elNe]

o]
o]

o In the Plate type drop-down list, se ell

o Enter your own initials for the owne hé operator.

o Click OK and the GeneMap Rlate or opens.
e In the Sample Name column of a 4§ er sample name and/or sample code
(invalid characters for naming gffe /

< > space).
e In the Comment column, e agditional comments or notations for the
sample.

e Leave the following cxs lank: Sample Type, Size Standard, Panel, Analysis

NG

Method and Snp S
e Text can be entered r-Defined columns 1 to 3 or they can be left blank.
e Inthe Results Gr 1 A®lumn, select the analyst’s initials from the drop-down

list.
e Intheln u@otocol 1 column, select a protocol from the drop-down list.

Is owerPlex 16 start with PP16_3kV__ and have options of 3sec,

am® 10sec injections.
are to be injected more than once:

ect Edit > Add Sample Run. Additional Results Group and Instrument
Protocol columns are added to the right end of the plate record. This can
be done before, during, or after the run.

o0 Complete the columns for the additional run(s)
o0 Click OK to save and close the plate record.

Note: After clicking OK within the Plate Editor, the completed plate record is stored in
the Plate Manager database. Once in the Plate Manager database, the plate record
can be searched for, edited, exported, or deleted.
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6.1.4.2 Create a Plate Record from an Export File

e Open a plate record template export file (i.e. .txt exported from instrument).

e Copy and paste sample name and/or sample code info into the export file.
Ensure all spaces after sample name have been deleted. (Rows ngisgQ use may
be deleted but do not delete any columns.) Save the record. ?B

e Using the 3130xI Data Collection Software navigate to the follo :
GA instruments > ga3130x| > Plate Manager N

e Click Import and navigate to the saved plate record.

e Click OK to save and close the plate record. (LQ

6.1.5 Linking a Plate and Starting a Run
e Inthe Tree pane of the Data Collection Softwa

GA Instruments > ga3130x| > 12-F0196 0197) > Run Scheduler

e Click Find All. All plates in the database wtiyplay in plate record section.
(You may also type the name of th e in t€ box Scan or Type Plate ID to
pull up plate.)

e Select the plate record of the gfite un, then click the plate position

indicator that corresponds t
indicator will be yellow if th
indicator will turn gree

e Confirm that your dgia
0 Navigate to GAN

ate'you are linking. The plate position

ate in that position of the autosampler. The
eYou click to link the plate.
lid export path by performing the following:
uments > Results Group

o Double cl group to be used.
0 Clickgestin®on tab.
o Clickigest. Werify whether or not the test succeeded and the file path was
o T ieWythe run schedule before beginning the run navigate to the following:
G ments > ga3130x| > 12-F0196 (or 12-F0197) > Run scheduler > Run
Vie

e Once a plate is linked, the green run arrow will turn green. Click the green arrow
in the toolbar.
e A dialog box stating “You are about to start processing plates” click OK.
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e The software automatically performs a run validation:
o If the validation passes, the run starts
o If any of the validation tests fails, the run will not start. Refer to the Applied
Biosystems 3130/3130x| Genetic Analyzer's Maintenance,
Troubleshooting, and Reference Guide.

6.1.6 Viewing Data During the Run
e GA Instruments > ga3130x| > 12-F0196 (or 12-F0197) > CNgduler >

Plate View
o This view shows a list of plates in the database plate is linked.
e GA Instruments > ga3130x| > 12-F0196 (or 12-FOX) Ryn scheduler > Run

View
o0 This view shows a list of all the runs sc they are validated,
collecting data, or completed. It also shiyvs re each run is located on
the 96-well plate.
e GA Instruments > ga3130x| > 12-F0196 0197) > Instrument Status
0 This view tells you the Systeggsagatus, voltage, EP current, Laser
Power, Laser Current, Ove crature, array and polymer information.
e GA Instruments > ga3130xl| g (or 12-F0197) > Instrument Status >
Event Log
0 This view shows the Qv and error log.
e GA Instruments > gxx 17-F0196 (or 12-F0197) > Capillaries Viewer
CRQO

0 Selectthec X f the capillaries for which you want

isplayed. As more capillaries are selected, the
cowes slower. The view can be zoomed in and out using
glass icons in the toolbar.
e GA Instrunggnts Jga3130x| > 12-F0196 (or 12-F0197) > Cap/Array Viewer

o] is used during a run to examine the quality of the data, which

ed as color data for the entire capillary array. All the capillaries
ayviewed similar to a gel view.

Note: Do gt leave the computer on these last two windows for extended periods of
time due to Targe amounts of memory needed to view the data.
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6.2 Applied Biosystems 3500x| Genetic Analyzer

6.2.1 Start the Software and Instrument

e Turn the computer on and log into the computer

e Turn on the 3500xI Genetic Analyzer. Wait for the green status light to turn on.

e Ensure both the Daemon and Service Monitor has started by obserygmg a green
checkmark icon in the lower right hand corner. This indicates that 8l
services have loaded. This may take several minutes. %

e Launch the Data Collection Software:
Start > Programs > Applied Biosystems > 3500

e Login to the 3500 Series Data Collection Software Q
6.2.2 Preparing the Instrument \(L
e Navigate to the Dashboard of the software
e Check consumables by clicking Refresh to u ‘tbsumable status.
e Refer to the 3500xI Instrument Malntenan Instructions section of this
document if any maintenance or mstrumen Brefarations are required prior to

running samples on the instrumen
e Click Start Pre-heat to warm

e Check the pump assemblyf nd run the Remove Bubble wizard if
necessary.
6.2.3 Sample Preparation 500xI

e Prepare a loading
appropriately si

o #ofs
o # of gampl

|x y adding the following volumes of reagents to an

0. ul ILS 600
9.5ul of Hi-Di Formamide

e Vo the master mix and spin briefly. Transfer 10ul of master mix to
apprypriate sample wells of a 96 well plate.

e Add 10pl of Hi-Di Formamide to unused wells of a set of 24 (i.e. A1-H3).

e Add 1pl of allelic ladder and up to 2ul of each amplified sample to the appropriate
wells. Reagent and amplification blank volumes must correspond to the largest
volume of amplified sample added to the plate. When all samples have been
added, cover with plate septa.
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e Briefly centrifuge the 96 well plate to remove any bubbles. Denature samples at
95°C for 3 minutes and then snap chill for 3 minutes.

e Place the 96-well plate into the plate base provided with the instrument and snap
the plate cover onto the plate, septa, and plate base.

e Verify that the holes of the plate retainer and the septa are aligned.

e Place the plate in the autosampler with the labels facing you and t tched
corner of the plate in the notched corner of the autosampler. CI S%
instrument doors. K

6.2.4 Creating a Plate Record Q
6.2.4.1 Create a Plate Record from the Data Collectigp S (tvL
e In the dashboard click Create New Plate (5
e In the Define Plate Properties screen:
o0 Enter a plate name (i.e. DBlO-lZZ@\.), this may vary depending on
analyst
Select 96 for the number of

Select HID for plate type
Select 36cm for capillaryffen

Choose POP4 for poJyQe
0 Owner, barcode and\{eXifon are optional fields.
e Click Save Plate
en

e Click Assign Plate

e Using either plate vie
wells.

e Under the hgadin says, File Name Conventions, and Results Groups click
Add from Lrarypeelect one of the following Assays:

O 00O

xble view enter sample names in the corresponding

o] xS sec
o r 20sec
x16_ 24sec
e Se aming convention, and a results group of your choice. Click add to

plat§ and then click close.

e Select the wells for which to specify the assay file name conventions and results
groups and enable the checkbox next to the name to assign it to the selected
wells.

e Click Save Plate and save.
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6.2.4.2 Create a Plate Record from an Export File

Open a plate record template export file (i.e. .xIs exported from instrument).
Copy and paste sample name info into the export file. (Rows not in use may be
deleted but do not delete any columns) Save the record.

Using the 3500xI Data Collection Software, click on Create New Plate on the

dashboard.
In the Define Plate Properties screen: (b
0 Enter a plate name (i.e. DB10-1222AB_KAL) \
Select 96 for the number of wells

Select HID for plate type

Select 36cm for capillary length Q

Choose POP4 for polymer (L
o Owner, barcode and description are opti fl\ﬁ

Click Save Plate. C‘b

Click Assign Plate Contents. \

Click Import at the top of the screen and {8 to the saved plate record

(make sure .xls files are searched). %

Click Save Plate and save.

O O0OO0oo

6.2.5 Linking a Plate and Startin n

Click Link Plate for Run. AYneNg#fge will appear saying Plate loaded

successfully. Click Ol
Ensure plate is linkeg{ tOWgroper position on 3500xI.
' L

Select Create Ingecti t.

e Click Start
Note: Ensure piy have cleared and the run begins before walking away.
6.2.6 Viegw ta During a Run

Refer to 1T Biosystems 3500/3500xI Genetic Analyzer User Guide
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Section 7  Data Analysis with GeneMapper ID-X

References: GeneMapper™ ID-X Software User Guide
GeneMapper™ ID-X Software Tutorial

GeneMapper™ ID-X Software User Bulletin
7.1 Analysis of Casework Data with GeneMapper™ ID-X (b
7.1.1 Logging in to GeneMapper™ ID-X

e Open GeneMapper™ |D-X Q
e Select the User Name and Database Host from the \ ist and enter the

appropriate password.
e Click OK.
e The main project window will open. \

3.7.S Creating a Project

e To add samples from the collectio
and select Add Samples to P
Documents > Section Shar
as per current designation(

Note: Location is depe dw twork mapping and may vary slightly.
e Select the raw IO to be imported or select individual samples and click
Add to list.
e When all sagples§ave been selected, click Add.
e Select P ate Sample Type, Analysis Method, Panel and Size Standard
e

Bre at a workstation, go to the edit menu
gate to My Computer > Uncontrolled
hare > Data on the laboratory “I Drive”

fore and click the green arrow on the tool bar to analyze the

S
Note: ;ESWG that the appropriate analysis parameters (casework or database) are

selected” Casework (not database) analysis parameters are selected. Reagent
blanks and negative controls are analyzed with a Blank_Method.

e The user will be prompted to name and save the project to the appropriate
Security Group (GeneMapper ID-X Security Group). Name the project with the
Batch name, Q or K, the run date (YYMMDD) and the injection time. Click OK.

o Example: 05-0204JMS_Q_050204 5sec
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e Analysis is complete when the green arrows in the Status column on the left are
gone.

3.7.S Viewing the Data

e Check your ILS by highlighting all samples and clicking on t Natch Editor,
the icon with the red peaks on the toolbar. Make sure all s hdve ILS
peaks sized correctly. Database analysis will include Sizing Quality
(5Q<0.9) of the ILS. Casework analysis will include § S if and when
deemed necessary. Refer to the Data Interpretatign S{cti f the Forensic
Biology Procedures for more information.

e To view each sample, highlight the sample andX¢lick g the icon with the colored
peaks to display plots. (This can also be \/iew > display plots or Ctrl + L).

e The electropherogram can be printed fro ple’s plot window. Various
plots have been created for differen ple §¥es. Commonly used plot displays
include: Traditional Genotype Plo ork Blank, Casework artifacts and
Casework zoom view.

e To view information on a sanglegfinj®tion time and other run information,

highlight the sample on ick View on the toolbar > Sample Info (Ctrl
m

+ F1).
click View > Raw Data.

e To view raw data fo
e To view allele calls b®saNple and locus click the Genotypes tab from the main
project window.

Page 52 of 114
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory
Forensic Biology Work Instructions

Issued: 7/3/2012 Version: FBWI2012 RO
Effective: 7/5/2012 Status: Archived

Section 8  Statistical Analysis of STR Data

8.1 Calculating Frequencies/Probabilities Using Popstats
e Open Popstats and click the appropriate icon to enter either a Single Sample
Target Profile or a Forensic Mixture Target Profile. The selection Iso be
made under the Case Type pull-down menu. W\%

Note: Do not maximize the window
e Inthe Specimen ID field, enter the lab #_Item# Q
m
S

e In the Comments field, add any additional info (i.e. s ion, major profile)
e Enter the alleles deemed appropriate for statisti (see the section on
Data Interpretation Guidelines in the Forensic cedures Manual).

|

data for these loci are not contained in the databaS®

menu.

e Click the 1/ficon or select | Smmary of Probability Statistics in the
Window pull-down menu.

e Click the printer icon rint Report from the File pull-down menu. Select
Forensic\BrowardR %n print. Close the print window.

Note: The above st t be&?performed for both the Alaska Native database and the
FBI STR database<E ’
e Toseg datd®ase, choose Population database from the Configuration pull-
down u.
e S se in the Population Database window. Navigate to FBI/STR folder
or Aldska folder and click OK twice.
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Selecting the Caucasian and African-American Population Databases

| IQIJ!T‘F'_‘-I'EIM@FI o |20] 1 [ 2| 2|2 [ 22] §
3

Statistics Database Directony:

0K

|F:\Popstats\F’opdata\FBI\STH
. Cancel
Drescription:

Ve

FEl's U.5. 5TR population database for Cau, Blk, SE
Hispanic and 5% Hispanic. Provided by B. Budowle
on 2/12/1939. See NOTES.TXT for details.

Browse...

aild

Help

Diirectaries:

F:\PopstatshPopdatatFEINS TR Description:

SR FEI's U.5. 5TR population
3 Popstats database for Cau, Blk, SE
5 Popdata Hizpanic and 5 Hizpanic.

=FeI Provided by B. Budowle on

2/12/1999. See
MOTES. TT far details.

Drrives:
|2 MDps-cadisCODIS] ~|
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Selecting the Alaska Native Population Databases

[

EE I FE MNP SR
b -
Statistics D atabaze Directany: oK |

|F:\Popstats\Popdata\FBI\STH \
L Cancel

Drescription:

FEI's U.5. STR population databaze for Cau, Blk, SE Browse...

Hizpanic and 5% Hizpanic. Provided by B. Budowle —

on 2/12/1999. See MOTES.TKT for details. Help

Directories:

dill

F:%Popstatz\Popdataidlazka D escription:
FN Fopulation studies on three
3 Popstats Mative Alaska population

groups uzing STR loci See

{Popdata MOTES. TXT far details.

Dirives:

| &2 [“Dps-codihCODIS] |

selected after changin lation database.

Note: Be sure that the corr?\wple type (single sample or forensic mixture) is

e Repeat the gbove$teps for the second population. The profile does not need to

be re-¢ the database is changed but the case and item number
infor ds to be re-entered.
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Section 9 Equipment / Instrument/ Lab Maintenance
All maintenance records are maintained with the instrument. Each calendar year,

records are archived in the annual Forensic Biology case record in the LIMS.

9.1 Temperature Logs

Temperatures for refrigerators/freezer are monitored electronically as a ¢ nt of
the laboratory security system. Temperatures for incubators and waterjgaths,
recorded by the analysts, when in use.

The discipline supervisor or DNA Technical Manager will be the lab
manager or maintenance specialist) if a temperature falls ogg®idgofghe acceptable
range. Temperatures may be out of range following a pralonded @#friod of the unit’'s door

being opened. If the temperature falls outside of the e range and is not
corrected by a later second reading or a minor adjustiyent. ofthe unit’'s temperature
control, the DNA Technical Manager is consulte rmine a course of

action.

9.2 Microscopes
Reference: BX41 System Micros str®¥Ctions Manual
Leica DM1000/Leica ED Operating Manual

General Instructions

e Simple dust is the n ne enemy of microscopes and optical quality. When
the scope is not , ould be covered with a plastic dust cover. Never
leave a tube, n ectlve port open so that dust can get to the internal
surfaces. <' R

e When [ e microscope stand is required, use a clean, lint free cloth

d with water containing a small amount of mild detergent. Quickly

cleaning by wiping with a dry lint free cloth.

e of mounting medium or immersion oil on the stand or stage should
be IgMoved immediately after examinations are completed, using a cotton-tipped
swalY or cloth lightly moistened with xylene. Following this solvent cleaning, the
xylene should be removed as quickly as possible using a clean, dry cloth. It is
wise to follow the solvent removal with the above detergent cleaning.

e Before any physical contact is made with the lens surfaces (eyepieces,
objectives, condenser, field diaphragm), any loose dust or debris should be

blown off using compressed gas. Any stubborn dust, dirt or oil can be removed
using lens cleaning fluid and a cotton-tipped swab.
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e Proceed to clean the lens with a moistened swab by placing the tip at the center
of the lens and working with light pressure toward the outside of the lens in a
spiral motion. Immediately repeat this process using a dry swab. F ry small
objective lenses, the swab may be gently rotated between the thu
forefinger while it contacts the lens. Examine the surface of the INos | ected
light for any evidence of smearing; if the surface is not comy y §ean repeat
the process. When clean, a coated lens will have a unifor % color. It may
be necessary to use a small amount of xylene to remo 1N§ er mounting

mediums (see above).

e Scopes should be cleaned, lubricated and alignegvh ssary by a
competent microscope mechanic. f.b\

¢ If artifacts caused by dirt are seen in the microgopg ghage, one can locate their
source in the following manner: %X

e If the trouble can be eliminated by a slight ent of the condenser, look for
the cause in the lamp bulb, lamp cogsgser, ®filter in front of it.

v

e artifact to move, the soil is obviously
of the eyepieces causes the artifact to

e If a change of focus control elimi artifact, look to the condenser or
specimen itself.

e |If rotation of the objective |
on the objective. Similarly, i

move, the soiling is o

9.3 Magni
Reference:

stant Temperature Water Bath
hirl® Constant Temperature Water Bath Operation and
intenance Manual

Operation

e Turn’on main switch.

e Set Microtrol switch to LOW positions (37°C).

e The unit is now in operation and will control at the desired set point. Agitator light
will cycle on and off with movement of the agitator. Heater pilot light will remain
on until set point temperature is reached. At that point, the heater pilot light will
cycle on and off with the heaters as control calls for heat to maintain set point
temperature.
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e Allow the temperature to stabilize for 30 minutes after adjustment.

Cleaning And Maintenance
e See referenced manual.

Combination

Operating Instructions Q
e Prior to use, unplug the filling hole cover at the cabl nrgecior end of the
electrode.

e If necessary, add saturated KCL with a transfeg Bi til the level is within

9.4 CORNING 430 pH meter and CORNING Electrode 476306 DN(VhI

one inch of the fill hole.

e Inspect the ceramic junction for any air bublg Remove any air bubbles by
gently tapping the electrode until the bub expelled.

e Follow the instructions in the imag \

e For best results, rinse the electrgd
measurements. The electrodegin
to measurement.

e Record the date and calibrafon Its in the Calibration Log.

e When calibration and easurements are completed, plug the fill hole

I&od

cover and pIaceth@ e vack in the 7.0 buffer until the next use.

eionized water between
fies should be at room temperature prior
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430

Step-by-step
guide to taking
pH measurements

1. Prepare Electrode
———— expose fill hole

T

remove
cap

chack fill solution level

2. 1-Point Calibration

swirl, then leave

&

3. Rinse Electrode

" &

4. 2-Point Calibration
-
ropelAstep 2
using \d buff|
Ran i

5. Measure Sample

_. sampla

awirl, then leave

562, |

e |

| 72504
L

6. Rinse Electrode

tore Electrode
cover fill hole
OR
" replace

fill solution <~ cap

109117-2 a1096

All printed copies are uncontrolled

Page 59 of 114
Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Work Instructions

Issued: 7/3/2012
Effective: 7/5/2012

430

Controls

mode Selects pH, mV or temperature mode.

@

cal Starts a calibration sequence in pH mode.

on/off] Tums the display off, and placas the meter in standby mode.

Starts sample measurement in all modes. Press again to
freeze display at endpoint.

® ©

Error Codes

E1 Electrode not reading close enough to the first calibration buffer -
slectrode needs maintenance.

E2  Electrode is not giving a value within 0.5 pH of secon INgatio;
electrode needs maintenance.

===== pH/mV mode
Electrode not connected, or not in sclution.
Elactroda fill solution low, or wrong fill seluth

===== Temp mode
ATC has failed.

108117-2 a1088

Maintenance and TroublesMQo

O
&
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Precautions and Limitations

1.

4,

. Do not use the electrodes in solutions that exceed a tem

. Do not use the non-replaceable junction electrodes to mea

Do not allow the electrode fo run dry. Always maintain the fill solution
level within one inch (2.5¢cm) of the fill hole.

2. Do not wipe the electrode tip. Blot dry with a lint-free tissue.
3.

Do not leave the electrode in organic solvents or strongly basic solutions,
for extended periods. If measurements are made in these solutions,

readings should be faken quickly and the electrode rinsed immed
with deionized water. After rinsing the electrode, soak it in 7.0
two hours before using.

Do not use a KCI solution saturated with AgCl as the fill solution, as it
could permanently damage the reference element. %

0-100<C.
th

semi-solids, oils and suspended solids. These sol re
measured with the replaceable junction el

. Do not use the electrode in fluoride solutions or hWrofluoricheid.

O)

Electrode performance can be redu It of prolonged use and aging of the
glass membrane. If your pH electr, g exgibiting slow response, low slope values,
continuous drift, or erratic readings{fo e procedures in the following image.
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Maintenance and Troubleshooting

Electrode performance can be reduced as o result of prolonged use and
aging of the glass membrane. If your pH electrodes ore exhibiting siow
response, low slope values, confinuous drift, or erratic readings, follow the
procedures listed below.

1. Slow or drifty response
Usually caused by a reduction In the strength of the Saturated KCI fill
solution. Remove all KCI and refill with fresh.

2. Blocked junction
Some samples can cause the junction to become blocked. To fest for
this, blot the tip dry using a lint-free fissue, and let the electrode air dry

for 15 minufes. If the junction is functioning properly, KCI crystals will
appear on the tip of the electrode. A failure to observe crystols Indicafes
a blocked junction.

If the junction Is blocked, place the electrode in warm (50°C) delonized
water for 1 hour. Repeat the preceding fest and freatment until the
junction flows freely. If necessary, replace the junction if you have a
replaceable junction electrode. To replace the junction use the
Replaceable Junction Kit (confaining three junctions), Cat. No. 4%

3. Excess KCI crystals
After prolonged use KCI crystals may build up Inside the g
settle on the electrode tip, of the KCI may become discole
the old fill solution with a transfer pipet and replace i
delonized water fo dissolve the crystals. Remove the vRyte
electrode with fresh saturated KCI solution.

Note: To avoid excess build up of KCI crystals

fill solution be changed weekly.

4. Cleaning the pH bulb

a. Profein contamination: SOuk

“solution. r-- Fe electo N, 8 ocefone solution, as It will
deteriorate the bo seql? stic electrodes. Rinse with
g cgrode in 7.0 butfer for two hours

ance and cleaning procedures fall fo restore

y ovexceed the two minutes In the ammonium bifiuoride
smu!lon Excess fime In this solution will permanentiy damage
e elecirode.

P nce Specifications
ng combination pH electrodes meet 1he following specifications:

PH range 0-14
Range 0-100°C
Zero Point pH=7.0% 05

For technical application assistance call foll-free, 1-800-222-7740.
009670001 Rev. B 10/93
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9.5 Mettler PE360 Delta Range® Balance

Records of calibration and maintenance are retained by the laboratory Quality Manager
in the Quality Assurance records.

9.6 Qiagen BioRobot EZ1 Advanced-XL (b

Reference: EZ1 Advanced XL User Manual (retained in laborato
Qiagen supplementary protocol MA67 (Evaluating p g accuracy of
the EZ1® Advanced XL using the EZ1 Advages p
Qiagen supplementary protocol MA68 (Evalu
accuracy of theEZ1® Advanced XL)

g

User Manual. Regular maintenance (6.1; perfor each run) and Daily
maintenance (6.2; performed at the end of h dayei#e robot is in use) procedures are
performed as directed in the User Manu not need to be recorded.

Maintenance Procedures
Preventive Maintenance procedures are describn%c n 6 of the EZ1 Advanced XL

Weekly maintenance will consist of coMgmination (for 30 minutes as described in

Section 5.7 of the User Manual). ﬁe y gfaintenance is not required if the instrument

was not used during the week gl heRefoIl®, the first analyst to use an instrument during a

given week will initial in the \N ed on the log sheet.
NOTE: The instrument a-‘warning when the lamp needs to be replaced. Notify

the section supervi

O-rings will beg d (gefer to section 6.3 of the User Manual) during the last week of
the month (+ aeek).

Any pre nintenance (PM) and service to the instrument, as well as the dates
that an insfiment is taken out of service or returned to service are also recorded.

Performance Checks

Performance checks shall be run bi-annually, regardless of whether or not service was
performed on the instrument. Additionally, any instrument having PM or service
performed shall be subjected to a performance check to being used again for casework
analyses. Performance checks are performed in accordance with Qiagen
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supplementary protocols MA67 and MA68 and are documented on the Maintenance
Log.

The Maintenance Log form (one page) and the form for recording the results of a
performance check (four pages) are located at the end of this document.

9.7 Stratagene Mx3000p/3005p

Reference: Mx3000P and Mx3005P QPCR Systems Setup and UselRNGui
anNg Mx3005P

(http://lwww.genomics.agilent.com/files/Manual/Mx3Q
User Guide.pdf)

Maintenance Procedures

Regular maintenance is not required on the Stratagene RegaNJi strument. Any
preventive maintenance (PM) and service to the instryfpe well as the dates that an
instrument is taken out of service or returned to servicy are ggcorded on the Mx3000P

Maintenance Log (located at the end of this doc@

Performance Checks

A performance check is performed bi-angg qd recorded on the maintenance log.
The Instrument Qualification Test Ru bed in the Mx3000P and Mx3005P
QPCR Systems Setup and User’s ed as the instrument performance check.

Refer to the User’s Guide for instr performing the test. The results from the
test are retained with the mai arge r®cords for the instrument.

Additionally, any instrumen®ga PM or service performed shall be subjected to the
performance check pri used again for casework/database analyses.

The maintenance @ iS located at the end of this document.

9.8 Appliedgiosystems 9700 Thermal Cyclers

Referenc Forensic Biology Standard Operating Procedures Manual
GeneAmp® PCR System 9700 96-Well Sample Block Module User’s
Manual
(http://www3.appliedbiosystems.com/cms/groups/mcb_support/docum
ents/generaldocuments/cms 041143.pdf)
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Maintenance Procedures

Regular maintenance of the 9700 includes cleaning the sample wells and the heated
cover (refer to pages 16-17 of the User's Manual). The wells and cover should be
cleaned during the last week of each month (+/- one week) and recorded on the
Maintenance Log. Any preventive maintenance (PM) and service to the instrument, as
well as the dates that an instrument is taken out of service or returned to % are

also recorded

Performance Checks

Performance checks for the 9700 thermal cyclers include the Tempg
Verification Test, the Temperature Non-Uniformity Test, and the are
Diagnostics/System Performance Tests. Performance check Pled on the

Maintenance Log and test results are recorded on the corr nfing laboratory forms
The Temperature Calibration Verification test is perfogr§e thly +/- one week. The
[agnogri

awurgyCalibration

Temperature Non-Uniformity Test and the Hardware cs/System Performance
Tests are performed bi-annually.

ice p&fOrmed shall be subjected to the

Additionally, any instrument having PM or
’ in for casework/database analyses.

performance check tests prior to being

The maintenance log form (one pa Wperformance check results pages (three
pages) are located at the end of t ugfent.

N

tems 3130/3130xI Genetic Analyzers Maintenance,
IeShooting, and Reference Guide
otocol GE163, “PowerPlex® Matrix Standards, 3100-Custom”

9.9 Applied Biosystem

References: Appli io
Tro

Annual Pgever®e Maintenance is performed in-house by AB technicians. The

corded on the maintenance log in a binder near the instruments. The

maintenance, also recorded in the log, is described below. Instrument maintenance
records are archived in the LIMS annually.
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9.9.1 As Needed Maintenance

e Ensure adequate levels of buffer and water in reservoirs

e Purge old plate records
o0 Navigate to GA instruments > Database Manager
o0 Click on the Cleanup Processed Plate in the Database St ox. This
will purge the Oracle database of all of the processed platezabjt
spectral and spatial plate files.

9.9.1.1 Replacing Buffer (1x solution prepared from Appli Qtems 10x stock
solution)

Both the anode and cathode buffer reservoirs should d about once a week or
more often if the instrument has been running frequerNy. Ugng old buffer will result in
an increase in spikes and baseline noise. All bu water reservoirs should be

filled to the fill lines.

e Press the tray button on the outsidg W instrument to bring the autosampler to
the forward position and place QX glenetic analyzer buffer in the cathode
reservoir in position 1 (front |

e Place fresh de-ionized wate\in
and back right) whene hefanole and cathode buffers are replaced.

¢ Replace the 1X gengti&ana r buffer in the anode buffer jar on the instrument
whenever the catho r (position 1) is replaced.

9.9.1.2 ReplgnishiggPolymer
Polymer is re ) an as needed basis when the bottle is almost empty or

expired. O P-4™is to be used.

olymer to equilibrate to room temperature prior to placing on the

h the Replenish Polymer Wizard in the Data Collection Software.
GA Instruments > ga3130x| > 12-F0196 (or 12-F0197) > Wizards (top of
screen) > Replenish Polymer Wizard
e Follow prompts given in the wizard to load fresh polymer on the instrument.
e Polymer may be replenished as part of the Water Wash Wizard.
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Note: If changing the polymer or performing other maintenance, replace the 1X genetic
analyzer cathode and anode buffer reservoirs after other maintenance is complete.

9.9.13 Replacing the Capillary Array
e The following indications may suggest that a new capillary array is ired:
o0 Poor sizing precision or allele calling
o Poor resolution and/or decreased signal intensity
e Launch the Install Array Wizard in the Data Collection Softwgre:
GA Instruments > ga3130x| > 12-F0196 (or 12-F0197) > ds (top of

screen) > Install Array Wizard
e Follow the prompts given in the wizard to install or re\: anarray.
Note: Spatial and Spectral Calibrations must be pen& ytime an array is

replaced. A water wash, water trap flush, and T 10 Resolution must also be
performed to verify performance of the array.

9.9.14 Spatial Calibration

A spatial calibration maps the pixel Osig®dnsW the signal from each capillary in the
spatial dimension of the CCD cam tial calibration must be run when the array
has been removed for cleaningor r{pla®ment.

Performing a Spatial Calib

10
e Launch the Spa XOn

GA instrum a3130x!| > 12-F0196 (or 12-F0197) > Spatial Run
Scheduler
e Inthe o) cols section, select one of the following:

o] illaries contain fresh polymer, select Protocol >
OSpatialNoFill_1

rwise, select Protocol > 3130SpatialFill_1

Start. The calibration run lasts approximately:

o” 2 minutes without filling the capillaries

0 6 minutes with filling the capillaries

e Cli

Evaluating a Spatial Calibration
e All peaks should have similar heights
e One orange cross should mark the top of each peak.
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e The shape should be a single sharp peak for each capillary. Small shoulders are
acceptable.

e Position values are 13-16 higher than the previous one for every capillary.
Theoretical spacing between capillaries is 15.

e If the calibration passed click Accept to write the calibration data to the

database.

e If the calibration failed click Reject then refer to the Applied Bio séb
3130/3130xI Genetic Analyzer’'s Maintenance, Troubleshooting& rence
Guide.

9.9.15 Spectral Calibration

A spectral calibration creates a matrix. A spectral calibrgii r&) be performed
whenever the array has been changed, the CCD ca r have been realigned
or replaced or if you see a decrease in spectral se %

Performing a Spectral Calibration

100/3130. Vortex and spin briefly.

ribed below), a 1:5 dilution of each dye
fragment must first be prep
sterile de-ionized distilled

¢ A matrix standard ma YS prepared by combining the diluted dye fragments
in a tube as follows; x

0 Hi-Di™ Form 480uL
0 diluted EL rix $tandard SulL
o diluteffJ trix Standard 5ulL
o dilyteql TMEY Matrix Standard 5ulL
o] d Matrix Standard SuL
o V spin briefly.
e On 30xI Genetic Analyzer, 16 wells of a 96 well plate are used for creating

a m3rix for the 16 capillaries. Load 25uL of the fragment mix into each of the 16
wells (i.e. A1-H2 of a 96-well plate) and cover with a plate septa.

Briefly centrifuge the well plate to remove any bubbles.

Denature samples at 95°C for 3 minutes then snap chill for 3 minutes.

Place the 96-well plate into the plate base provided with the instrument.

Align the septa with the plate retainer and snap the retainer onto the reaction
plate and plate base.

Page 68 of 114
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory
Forensic Biology Work Instructions

Issued: 7/3/2012 Version: FBWI2012 RO
Effective: 7/5/2012 Status: Archived

e Verify that the holes of the plate retainer and the septa are aligned.

e Press the tray button on the front of the instrument and wait for the autosampler
to stop moving.

¢ Open the doors and place the plate assembly on the autosampler in position A or
B. There is only one proper orientation for the plate, with the notched end of the

plate base in the lower right corner.
e Ensure the plate assembly fits flat in the autosampler. Failure t d%y allow
the capillary tips to lift the plate assembly off the autosampler. N

e Once the plate is in place the position of the plate turns to W iNYpe Run
Scheduler view on the monitor.

e Close the instrument doors.

e Create a Plate Record
GA instruments > ga3130x| > Plate Manager

e Click New (bottom of screen) and name the s %t the date (i.e.
SpectralYY-MMDD_KAH). px

¢ In the dialog box that appears, select Sp ibration in the Application
drop-down list and select the 96-well plate . Add initials in the owner and
operator windows and click OK.

e In the Spectral Calibration Plate
name for each of the appropj

select the protocol PP16_sgeN
each row that contains a sa

e Start the Run
GA instruments > le 12-F0196 (or 12-F0197) > Run Scheduler >
Plate View

e Click Find A (if necessary) and select the plate you just created. Now
click on the gello a of the plate you have just placed on the autosampler.

The areg |d tgrn green once a plate is linked.
' eft Of the screen the run button will turn green. Click on the run

log box, enter Spectral as the sample
Under the Instrument Protocol column,
nsure that this information is present for
e. Click OK.

e Th atus of the run can be monitored in the “Instrument Status” window and
alsoWn the “Capillaries Viewer” or “Cap/Array Viewer.”

Note: Do not leave the computer on these two windows for extended periods of time
due to large amounts of memory needed to view the data.
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Evaluating a Spectral Calibration

9.9.2

Upon Completion of the run, check the status of the spectral run
GA instruments > ga3130x| > 12-F0196 (or 12-F0197) > Instrument Status
A minimum of 12 of the 16 capillaries should pass calibration.
View the spectral and raw data for each capillary and verify the following:
GA instruments > ga3130x| > 12-F0196 (or 12-F0197) > Spectr wer
o0 Each capillary should have a Q-value > 0.9 and a conditi na%r range
between 3 and 12. &
o Order of the peaks in the spectral profile from left to gmgt; blN-green-
yellow-red. %

o Order of the peaks in the raw data profile from It Y red-yellow-
green-blue.
If less than the recommended number of capillag s, Whe spectral calibration
should be repeated. First, re-inject the stand if the minimum number
of capillaries pass. If re-injecting does not ja@r reate a matrix standard

master mix prepared by combining the 1:§ @ dye fragments (as prepared in
9.1.6.1) in a tube as follows and repeat the“$Qegrral calibration:

0 Hi-Di™ Formamide 460uL

o0 diluted FL Matrix Standar, 10pL

0 diluted JOE Matrix St 10uL
0 diluted TMR Matrix rd 10uL
0 diluted CXR Matgx Sq§n 10uL

Part #TBDO led Biosystems 3130/3130xI Genetic Analyzer’s Getting
Started Guige.

If the regmigse gceptable, the spectral calibration is automatically active for
that nd saved as day, date, and time of run.

For additional tr@g see PowerPlex® Matrix Standards, 3100/3130
li

M aintenance

Run$he Water Wash Wizard, flush water trap, and perform THO1 9.3-10
resolution.

Defragment the hard drive

Start > All Programs > Accessories > System Tools > Disk Defragmenter
Wipe down 3130xI (inside and out)
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9.9.2.1 Water Wash, Water Trap Flushing, and THO1 9.3-10 alleles

Resolution/Performance Check

The water wash, water trap flush, and THO1 9.3-10 Resolution are performed as part of
monthly maintenance and/or anytime an array is replaced. A water wash may also be
performed when there is a noticeable decrease in the data quality that was not resolved

by replacing the cathode and anode buffer vessels. (b
Performing the Water Wash \
e Launch the Water Wash Wizard

GA Instruments > ga3130x| > 12-F0196 (or 12-F0197 %ﬁs (top of
screen) > Water Wash Wizard
e Follow the wizard instructions to completion. \

Exception: A 15mL conical (filled to about 10mL) d in place of the plastic bottle to
hold the water for the wash. The plastic @serted to the bottom of the conical to
I

prevent aspiration of air into the pump

Flushing and Filling the WaterTQ

A

':J O

O

0 B

/S =R
ol
SE A

e Flush the water trap each time you perform the Water Wash Wizard.
e Fill a 20ml syringe with WARM distilled or deionized H,O. Expel any bubbles
from the syringe.
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e Attach the syringe to the forward-facing Luer fitting at the top of the pump block.
Hold the fitting with one hand while threading the syringe onto the fitting
clockwise with the other hand.

e Open the Luer fitting by grasping the body of the fitting and turning it and the
attached syringe approximately one-half turn counterclockwise.

e Open the exit fitting at the top left side of the pump block by turningg
approximately one-half turn counterclockwise. ?b
puaiMg

e Hold empty beaker under the exit fitting. Flush the trap by stea%

approximately 5ml of H,O through the syringe plunger (DG,
EXCESSIVE FORCE).

e Close the Luer fitting by turning one-half turn clockwisg.

e Close the exit fitting by turning one-half clockwise

e Remove the syringe from the Luer fitting while hgfang\YheWiting with one hand
while turning the syringe counterclockwise wit)\‘%& hand.

THO1 9.3-10 alleles Resolution/Performance Ch%
A performance check allows you to perigdically check the instrument system’s
resolution and its ability to correctly sig€ peRks within one base pair using Promega
PowerPlex® 16 Classic Allelic Ladger?
Prepare a loading master mix bygddgmg W
appropriately sized tube:

0 20yl ILS 600 \A

following volumes of reagents to an

o 20ul allelic la¥ge
o 180ul Hi-ig™ mide
e Vortex the rWix and spin briefly. Transfer 11pul of the master mix to the
appropriate fvells gE€®A1-H2).
o Place sgmiga Wgtoge 96-well plate.
ifige the well plate to remove any bubbles. Denature samples at

e Verii® that the holes of the plate retainer and the septa are aligned.

e Press the tray button to bring the autosampler to the forward position and place
the plate in the autosampler (position A or B) with placement of the notched
corner in the lower right.

e Close the instrument doors.
e Creating a Plate Record. (Note: All sample names can be designated by AL)
e Linking the Plate and Starting the Run.

Page 72 of 114
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory
Forensic Biology Work Instructions

Issued: 7/3/2012 Version: FBWI2012 RO
Effective: 7/5/2012 Status: Archived

e Electropherograms zoomed into the 9.3-10 THO1 locus are printed and retained
in the instrument binder.

The above test checks the resolution of the system.

The allelic ladders will be run to perform the THOL1 locus 9.3 and 10 alleles single bp
resolution check. The peaks will be deemed clearly defined if (i) both thes aks are
above the analytical (reporting) threshold of 100RFU and (ii) both these akel aks are
correctly called and labeled.

* Injection “positive” control: Inspection of all the loci and a llelic peaks at all
the loci in the allelic ladder will be conducted to ensur ndard peaks
(Promega PowerPlex16 manual)are above the analy§®al threshold and correctly
called and labeled.

* Injection “negative” control: A mixture consisti\g of ghly Formamide and
PowerPlex16 ILS in appropriate proportio t&d earlier) will be injected to
ensure that (i) the ILS peaks are properly nd labeled and are above the
analytical/reporting threshold and (iidgag artif or spurious “allelic” peaks are
observed above the analytical/rep W reshold.

2 amplification control may also be run
to perform the above test — option is preferable since it checks the
performance of the genetic omponents without introducing artifacts
that may be PCR ampliggatidg reMited and not necessarily reflect a problem with
the CE process).

Failure to achievt

performanc c
expected regults.

iosystems 3500xI|

ied Biosystems 3500xI Genetic Analyzers Reference Guide
PowerPlex®16 System part #TBD022, revised 8/10

PowerPlex® Matrix Standards, 3100/3130 Part #TBD022 Revised 12/10

ve expected results will require a repeat run and/or
nd/or additional tests until the system demonstrates

Annual Preventive Maintenance is performed in-house by AB technicians. The
maintenance is recorded on the maintenance log in a binder near the instruments. The
AB service report is also maintained with the instrument records. Additional
maintenance, also recorded in the log, is described below. Instrument maintenance
records are archived in the LIMS annually.
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9.10.1 Maintenance to be performed as needed

e Ensure adequate levels of buffer in reservoirs
e Purge old plate records
o Click Library and select Plates in the navigation pane. All s stored
within the library will appear on the screen.
0 Select the plates to be deleted (more than one can be s ted time).
o0 Right click the mouse and select delete.

Note: Do not use the purge feature to delete items in the librg#® so will delete all
items with the exception of factory stored items. Thus, all agssays and
protocols will be deleted.

9.10.1.1 Replacing Anode Buffer Contai )
The Anode Buffer Container (ABC) must be replac ter 7 days or 50 injections.

e Allow buffer container to equiliggite g room temperature prior to placing on
the instrument. 6

e Ensure that most of the 1 0ufger the larger side of the ABC container
prior to removing the segl itig# the container slightly.

e Place the ABC into the ARo nd of the instrument, below the pump. (RFID
tag will face the in& .

thd¥e Buffer Container (CBC)
r (CBC) must be replaced after 7 days or 50 injections.
e Allo tainer to equilibrate to room temperature prior to placing on

position.
. pe away any condensation on the exterior of the CBC using lint free lab
th.

e Tilt the CBC back and forth gently to ensure the buffer is evenly distributed
and remove the seal.

e Ensure the top of the CBC is dry (failure to do this may result in arcing) and
place the appropriate septa on both sides of the CBC.

e Install the CBC on the autosampler.
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9.10.1.3 Replenishing Polymer
Applied Biosystems recommends replacing the polymer (POP4) after 7 days however;
the software allows you to continue using past 7 days. The polymer must be replaced
after 960 samples or 120 injections.
e Click Maintenance (top right of the screen). In the Maintenance Wizards
screen, click Replenish Polymer (this will take 10 to 20 minute complete)
and follow the prompts. (b
e Polymer may be replenished as part of the water wash wiza\

9.10.1.4 Replacing the Capillary Array
Applied Biosystems recommends replacing the capillarygiray afggf 160 injections
however; the software allows you to continue using % jections.
e The following indications may suggest ew capillary array is required:
o Poor sizing precision or allele callin
0 Poor resolution and/or decregsag sig ntensity
¢ In the Maintenance Wizards s«&e k Install Capillary Array (this will take
15-45 minutes to complete dWlg¥ the prompts.
Note: Spatial and Spectral Calibr us™e performed anytime an array is

replaced. A water wash, water traf\f d THO1 9.3-10 Resolution must also be
performed to verify performan f e array.

9.10.1.5 Spatial i

A spatial calibratio alOWghes a relationship between the signal emitted by each
capillary and the pQsition§viere that signal falls on and is detected by the CCD camera.
A spatial calib e performed when the capillary array has been replaced, the

n opened, or the instrument has been moved.

ial Calibration

ccess the Spatial Calibration screen:

o Click Maintenance and then select Spatial Calibration in the
navigation pane.

e Under Options, select NO-Fill or select Fill to fill the array with polymer
before starting the calibration.

e Select Perform QC Checks to enable the system to check each capillary
against the specified range for spacing and intensity.

e Click Start Calibration.
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Evaluating a Spatial Calibration
e Evaluate the spatial calibration profile to ensure that you see:
0 One sharp peak for each capillary. Small shoulders are acceptable
o0 One marker (+) at the top of every peak.
0 Peaks are about the same height.
e If the results meet the above criteria, click Accept Results. If th ults do not
meet the above criteria, click Reject Results and refer to the Appli
Biosystems 3500/3500x| Genetic Analyzer User guide, “Spaw' tion

Print, select CutePDFWriter, specify a name for rdpggt (i.e. Spatial
Report 3500xI 03-03-2011 SEJ) and save thegh NA_Share in the
3500xI equipment maintenance folder.

9.10.1.6 Spectral Calibration %\
matrf

A spectral calibration creates a de-convol at compensates for dye overlap.
A spectral calibration should be performe@ whefever the capillary array is changed, the
CCD camera or laser are realigned ogfepl&gedglor if you see a decrease in spectral
separation.

troubleshooting” page 300.
¢ If the results are acceptable, click View Spatial C erort. Click
d

~va

Performing a Spectral Calibrai

¢ Inthe Dashboard, Gli t re-heat at least 30 minutes prior to the start of the
run. i
I
pa

e Ensure the cons are not expired and adequate injections remain.
e Ensure the embly is free of bubbles, run the Remove bubble wizard if
needed. Q
ex® Matrix Standards. Vortex and spin briefly.

e Thaw

e Make rution of each dye fragment by mixing 2l of the dye fragment in
1 f ile de-ionized distilled water.
A

tandard master mix is prepared by combining the diluted dye fragments
in aYbe as follows:

o Hi-Di™ Formamide 668l

o diluted FL Matrix Standard 8ul

o0 diluted JOE Matrix Standard 8ul
o0 diluted TMR Matrix Standard 8ul
0 diluted CXR Matrix Standard 8ul

Vortex and spin briefly.
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e On the 3500xI Genetic Analyzer, 24 wells of a 96 well plate are used for creating
a matrix for the 24 capillaries. Load 25 pl of the matrix standard master mix into
each of the 24 wells and cover with a plate septa.

Note: the software uses predetermined positions for the calibration. You cannot
specify standard location on the plate. The standards must be loaded irgs Al-
H3.

e Briefly centrifuge the plate containing the standards and veglgthatach sample
does not contain bubbles and is positioned correctly in the\gott& of the well.

e Denature samples at 95°C for 3 minutes then snap chi wputes.

e Place the sample plate into the plate base provided W pstrument.

e Snap the plate cover onto the plate, septa, and S

e Verify that the holes of the plate retainer and t e aligned.

e Press the tray button on the instrument to g eaflosampler to the forward
position.

e Place the plate in the autosampler with the facing you and the notched
corner of the plate in the notched f the autosampler. Close the
instrument doors.

e Access the Spectral Calibratigfl sgge

0 Select Maintenanc cligk Spectral Calibration in the navigation

pane.
e Select 96 for the num lIs in the spectral calibration plate and specify the
plate location (A or & Ighe INstrument.
e Select Matrix Stgn a¥the chemistry standard and Promega4dye as the

dye set.
e Select AlloyW Borigvng.
e Click St :

Evaluating a ctral Calibration

e P d failing capillaries are shown in green and red respectively.
Bo ed capillaries are shown in yellow with an arrow indicating the adjacent
capilary from which results were borrowed. Up to three adjacent-capillary
borrowing events are allowed.

e |f fewer than the recommended number of capillaries pass, the spectral
calibration run will be repeated automatically up to three times.

e View the spectral and raw data for each capillary. Ensure that the data meet the
following criteria:

Page 77 of 114
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Work Instructions

Issued: 7/3/2012 Version: FBWI2012 RO
Effective: 7/5/2012 Status: Archived
o Order of the peaks in the spectral profile from left to right blue-green-
yellow-red.
o Order of the peaks in the raw data profile from left to right red-yellow-
green-blue

o The Quality Value is = 0.95 and the Condition Number is < 8.5
e If the data for all capillaries meet the above criteria, click Accept R Its.
e If any capillary data does not meet the criteria click Reject Result&%fer to
the Applied Biosystems 3500/3500x| Genetic Analyzer User guigh“S al
calibration troubleshooting” page 301.
e If the results are acceptable, click Export Spectral Calibr§ Results. Click
View Spectral Calibration Report, click Print, select riter, specify a

name (i.e. Spectral Report 3500xI 03-03-2011 SEJ) xth rgport and save the
iya folder.

file under DNA_Share in the 3500x| equipment
9.10.2 Monthly Maintenance \b
e Run the Water Wash Wizard, flush water @r perform THO1 9.3-10

Resolution
e Defragment the hard drive
Start > Programs > Accessoy

Check for computer updat
Start > type in Windows Up§a e search bar. Click on Windows Update

Wipe down the 3500 ' nd out)

em Tools > Disk Defragmenter

9.10.2.1 Wat asf\Yater Trap Flushing, and THO1 9.3-10 alleles
Resolution/Pet ancg Check

The water w, atertrap flush, and THO1 9.3-10 resolution are performed as part of
monthly mai nce and/or anytime an array is replaced.

Performinggfie Water Wash
e TheWater wash may take over 40 minutes to compete
e Click Maintenance (top left of screen) on the dashboard.
e Select Wash Pump and Channels to run the wizard. Follow the prompts to
completion.

Note: An empty ABC reservoir may be used instead of emptying the reservoir currently
on the instrument. Simply remove from the instrument, cover, and set aside. At the
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completion of the Water Wash Wizard replace the ABC with the reservoir previously
removed from the instrument or a new reservoir.

Flushing the Water Trap
Perform this to prolong the life of the pump and to clean any diluted polymer.
e Fill the supplied 20ml Luer lock syringe with warm deionized waterfg any
p

bubbles from the syringe.
e Attach the syringe to the forward-facing Luer fitting at the top of
Hold the fitting with one hand while threading the syringe %s

block.

e Open the Luer fitting by grasping the body of the fitting an
counterclockwise approximately one-half turn to looseyf.
e Flush 5ml of deionized water through the trap taking\r’ not to use

git

excessive force.
e Remove the syringe from the Luer fitting by h
while turning the syringe counterclockwise,

e Close the Luer fitting by lightly turning clo% til the fitting seals against the

tting with one hand

block.
e Empty the water trap waste contai

THO1 9.3-10 alleles Resolution/P
A performance check allows y,

ically self-check the instrument system’s
resolution and its ability to coge e peaks within one base pair using Promega
PowerPlex® 16 Classic Al Nder. A 9.3-10 Resolution should be performed
whenever the capillary qr een changed and as part of the monthly maintenance

of the instrument.
e Prep @naster mix by adding the following volumes of reagents to an

ar
appr ized tube:
0 IILS 600
allelic ladder

285ul Hi-Di Formamide

o Vort® the master mix and spin briefly. Transfer 11pul of the master mix to the
appropriate wells (i.e. A1-H3).

e Briefly centrifuge the well plate to remove any bubbles. Denature samples at
95°C for 3 minutes and then snap chill for 3 minutes.

e Place the 96-well plate into the plate base provided with the instrument and snap
the plate cover onto the plate, septa, and plate base.

e Verify that the holes of the plate retainer and the septa are aligned.
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e Place the plate in the autosampler with the labels facing you and the notched
corner of the plate in the notched corner of the autosampler.

e Close the instrument doors.

e Creating a Plate Record (Note: Samples names can be designated with AL)

e Linking the Plate and Starting the Run

The above test checks the resolution of the system.

The allelic ladders will be run to perform the THOL1 locus 9.3 and 10 al fbe bp
resolution check. The peaks will be deemed clearly defined if (i) bghigthes&peaks are
above the analytical (reporting) threshold of 100RFU and (ii) bothallelic peaks are
correctly called and labeled.
* Injection “positive” control: Inspection of all the '%’ he allelic peaks at all
the loci in the allelic ladder will be conducted t tnh at all standard peaks
(Promega PowerPlex16 manual)are above the Ynafg#al threshold and correctly
called and labeled.

ensure that (i) the ILS peaks defined and labeled and are above the
analytical/reporting thresho li
observed above the analyti ng threshold.

(Alternatively or in addi tdY, a hegative amplification control may also be run
to perform the abovg (& — the first option is preferable since it checks the
performance of the g8ge™§ analyzer components without introducing artifacts
that may be PC IMeation related and not necessarily reflect a problem with
the CE procg5s).

Failur he above expected results will require a repeat run and/or
perfo eck and/or additional tests until the system demonstrates

e%esults.
9.11 DNA"Pipettes

DNA pipettes are tracked on an uncontrolled spreadsheet and in the LIMS (DNA case
record) as items of evidence. The spreadsheet contains the location, serial number,
date of last calibration, and calibration due date for each pipette) with the date of
calibration and due date for the next calibration. This spreadsheet is updated each time

Page 80 of 114
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory
Forensic Biology Work Instructions

Issued: 7/3/2012 Version: FBWI2012 RO
Effective: 7/5/2012 Status: Archived

pipettes are sent to the vendor (Rainin) for calibration. ISO certificates of calibration
received from the vendor are archived in the LIMS.

9.12 Thermometers \(b

Thermometers are tracked on an uncontrolled spreadsheet. The %o sheet includes,
for each thermometer, the date of calibration, in-service date, Nate Jlue for
replacement. Thermometers are replaced annually, or whe are Tound to not be
measuring accurately.
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DNA Critical Reagent Verification Form
Analyst:
Date:
Lot # Expiration Date

EZ1 Kits (b
EZ1 Reagent Cartridges \
Proteinase K
G2 Buffer

Carrier RNA (Lb
DTT \
Quantifiler Kit

Standard

Primer

Rxn Mix
PowerPlex 16 Kit
Gold Star Buffer
Primer Pair \
9947A Positive
Allelic Ladder Q

ILS 600

Amplitaq G

Sterile

Ethanol (aBsolute, 200proof)
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Equipment and Instrument Inventory

When laboratory equipment is placed out of service for any reason, a note will be made
in the equipment/instrument maintenance log (if applicable, as not all equipment has a
maintenance log) and the equipment clearly marked with a note to alert analysts not to
use the equipment until further notice.

If the instrument/equipment is removed from service permanently, the

revision to this manual occurs.

equipment/instrument inventory will be updated to reflect this action WN xt

Seri
Location Instrument/Equipment Numg@er ate of Alaska Tag #
_ _ or other Identifier
Casework Ext. Lab 1 Computer
Casework Ext. Lab 1 Computer
Casework Ext. Lab 1 Computer
Casework Ext. Lab 1 Computer
Casework Ext. Lab 1 Eppendorf Centrifuge- 5417C 12-39089
Casework Ext. Lab 1 Barnstead/ThermolyncgfBTeR 1329050248181 Model # M16715
Casework Ext. Lab 1 Barnstead/Thermaol @ 268010225853 Model # M16715
Casework Ext. Lab 1 Barnstead/The m £ 1329040266118 Model # M16715
Casework Ext. Lab 1 Barnstead] % e vartex 1329040265980 Model # M16715
Casework Ext. Lab 1 Vorte: lyne 268 Model # M-16715
Casework Ext. Lab 1 Natig ini Centrifuge Model # C-1200
Casework Ext. Lab 1 (centrifuge) 12-28851
Casework Ext. Lab 1 ypond NANOpure system 12-F0518
Casework Ext. Lab 1 W R- Mini Vortexer 29016
Casework Ext. Lab 1 AR Galaxy Mini Centrifuge 4030086
Casework Ext. Lab 1 VWR Galaxy Mini Centrifuge 4030013
Casework Ext. Qiagen Biorobot EZ 1 XL-1 L094A0052 12-F0190
Casework Ext. Qiagen Biorobot EZ 1 XL-2 L094A0050 12-F0191
Beckman Coulter- Microfuge 18 Centrifuge MFAQ01K047
C.B.S. Scientific (PCR Hood) Model # P-030-202
Casework EYK. Lab 1 Barnstead/Lab-Line Model 120 (Incubator # 1) 1460061100527
Casework Ext. Lab 1 Barnstead/Lab-Line Model 120 (Incubator # 2) 1460060537403
Casework Ext. Lab 1 Sanyo Model SR-4433S (Refrigerator # 1) S/N: 080213357
Casework Ext. Lab 1 Sanyo Model SR-4433S (Refrigerator # 2) S/N: 060526580
Casework Ext. Lab 1 GE Model (Refrigerator/Freezer #1) CASEWORK EXT LAB #1
REFRIGERATOR/FREEZER #1
CASEWORK EXT LAB #1
Casework Ext. Lab 1 Woods Model (Freezer #1) FREEZER #1
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Serial
Location Instrument/Equipment Number State of Alaska Tag #
_ _ _ or other Identifier

Casework Ext. Lab 2 Computer 10151016
Casework Ext. Lab 2 Computer 10004364
Casework Ext. Lab 2 Qiagen Biorobot EZ 1 XL-3 12-F0194
Casework Ext. Lab 2 Qiagen Biorobot EZ 1 XL-4 -F0574
Casework Ext. Lab 2 Eppendorf Centrifuge 5424 5424Y1723924
Casework Ext. Lab 2 Eppendorf Centrifuge 5424 5424Y1423926
Casework Ext. Lab 2 Spectrafuge Mini 0210 1288
Casework Ext. Lab 2 VWR Galaxy Mini Star 0911 00
Casework Ext. Lab 2 VWR Galaxy Mini Star 0911

Casework Ext. Lab 2

ThermoScientific Vortex Maxi Mixi

Casework Ext. Lab 2

ThermoScientific Vortex Maxi Mixi

Casework Ext. Lab 2

C.B.S. Scientific (PCR Hood)

Casework Ext. Lab 2

ThermoScientific 120 (Incubator #1)

Casework Ext. Lab 2

ThermoScientific 120 (Incubator #2

Casework Ext. Lab 2 Marvel Model 4570101 (Refrigerator) 20647
Casework Ext. Lab 2 Kenmore Model (Refrigeratg pcezer) BA02732592
Serial
Location Number State of Alaska Tag #
_ _ or other Identifier
Database Extraction Lab 0 M48) HUB61803RT
Database Extraction Lab N 10163406
Database Extraction Lab onnected to Qiagility) 12-F0578
Database Extraction Lab M48-1 60210297
Database Extraction Lab Qiagility 12-F0575
Database Extraction Lab yrnstead/Thermolyne vortex 1329070234047 Model # M16715
Database Extraction Lab Barnstead/Thermolyne vortex 1329070234013 Model # M16715
Database Extractj VWR Galaxy Mini Centrifuge 0709 0321
VWR Galaxy Mini Centrifuge 0803 0699
Eppendorf Centrifuge 5424 5424 #0013369
C.B.S. Scientific (PCR Hood) Model # P-030-202
Database ExtRaction Lab Barnstead/Lab-Line Model 120 (Incubator #1) 1460071203421
Database ExtraCtion Lab Compact Freezer Model CMF1551L S/N: 0710410027
Database Extraction Lab GE Model SC4DLC TF139382
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Serial
Location Instrument/Equipment Number State of Alaska Tag #
_ _ _ or other Identifier
DNA Post-PCR Lab Computer (connected to 3130-1) 12-F0197
DNA Post-PCR Lab Computer (connected to 3130-2)
DNA Post-PCR Lab Computer (connected to 3500)
DNA Post-PCR Lab Computer (connected to Stratagene)
DNA Post-PCR Lab 9700-2 (Thermocycler) Base 12-39116
DNA Post-PCR Lab 9700-2 (Thermocycler) Block 12-39116
DNA Post-PCR Lab 9700-4 (Thermocycler) Base 10140660
DNA Post-PCR Lab 9700-4 (Thermocycler) Block 10140660
DNA Post-PCR Lab 9700-5 (Thermocycler) Base 10140661
DNA Post-PCR Lab 9700-5 (Thermocycler) Block 10140661
DNA Post-PCR Lab 9700-6 (Thermocycler) Base 10140663
DNA Post-PCR Lab 9700-6 (Thermocycler) Block 10140663
DNA Post-PCR Lab 9700-7 (Thermocycler) Base I 80557100137 10140664
DNA Post-PCR Lab 9700-7 (Thermocycler) 3 y 09657102739 10140664
DNA Post-PCR Lab 12-39113
DNA Post-PCR Lab S/N: 0407437 12-39114
DNA Post-PCR Lab 22308-150
DNA Post-PCR Lab 1602-018
DNA Post-PCR Lab 17210-015
DNA Post-PCR Lab 709311
DNA Post-PCR Lab 268 Model # M16715
DNA Post-PCR Lab Labnet Mini Centrifuge Model # C-1200
POST-PCR LAB
DNA Post-PCR Lab E Model GMR0O4HANBBS TF042419 REFRIGERATOR #1
POST-PCR LAB
DNA Post-PCR Lab enmore Model (Refrigerator #2) REFRIGERATOR #2
Caravell Model (Freezer #1) POST-PCR LAB FREEZER #1
Alpha Technics Thermometer 10 1 402624
Alpha Technics Temperature Probe 512898
Alpha Technics Thermometer 02E400763
Alpha Technics Temperature Probe 510675
DNA Post-PCR Lab VWR Standard Heatblock S/N: 050408002
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Serial
Location Instrument/Equipment Number State of Alaska Tag #
_ _ _ or other Identifier

Screening Area (3 rooms) Computer 10153508
Screening Area (3 rooms) Computer 60175
Screening Area (3 rooms) Mettler PE360 (digital scale) E49599
Screening Area (3 rooms) Corning pH meter model 430 S/N: 001112
Screening Area (3 rooms) Corning hot plate stirrer odel PC-351
Screening Area (3 rooms) Wild Heerbrugg stereoscope 12-31720
Screening Area (3 rooms) Wild Heerbrugg stereoscope 12-27938
Screening Area (3 rooms) Fumehood-4
Screening Area (3 rooms) Leica MZ16 microscope 12-F0504
Screening Area (3 rooms) Leica MZ16 microscope 12-F0503

Screening Area (3 rooms)

Boyle Instruments Olympus microscope

Screening Area (3 rooms)

Barnstead/Thermolyne vortex

Model # M16715

Screening Area (3 rooms)

Screening Area (3 rooms) VWR Scientific incubator model 1500 /N: 0301994 12-28832
Omniprint 1000B-110 ALS (Alterga
Screening Area (3 rooms) Source) 1087
Omniprint 1000B-110 AL
Screening Area (3 rooms) 12-F0508
Screening Area (3 rooms) 12-F0498

324498-082010

Screening Area (3 rooms) M5-11103
Screening Area (3 rooms) TH112260
Screening Area (3 rooms) S/N: 04010123
Screening Area (3 rooms) ppendorf pipette 10379500
Screening Area (3 rooms) Rainin P10 pipette J0501253G
Screening Area (3 rooms) Gilson pipette Pipetman P10
Screening Area (3 r Gilson pipette Pipetman P200
ympus BX 41 (comparison microscope)
Screening Area optical bridge S/N: 030805
Olympus BX 41 (comparison microscope) left
scope 5A19713
Olympus BX 41 (comparison microscope) right
scope 4120232
Screening Area®3 rooms) Labconco vacuum pump 12-F0573
Screening Area (3 rooms) NCL-150 microscope light sources 4020096
Screening Area (3 rooms) NCL-150 microscope light sources 12-37206
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BIOLOGICAL SCREENING LAB INCUBATOR

Make/Model
S/N
Acceptable Temperature Range is 27°C to 47°C

Date, Time & Date, &
Analyst/Technician Temperature at start Tempe& ajend

of incubation iNCuUMation

\

A
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BIOLOGICAL SCREENING LAB WATER BATH
MagniWhirl Model
S/N M5-11103
Acceptable Temperature Range is 36°C to 38°C

Analyst/Technician Date Temperature r5

p

Page 88 of 114
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Work Instructions

Issued: 7/3/2012 Version: FBWI2012 RO
Effective: 7/5/2012 Status: Archived

CASEWORK EXTRACTION LABINCUBATOR/THERMOMIXER

Model
S/N
Acceptable Temperature Range is 50°C to 60°C
Date, Time & Date, Tipe &
Temperature at start Temperat@r end

Analyst/Technician

of incubation of iN’i n

o\
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CASEWORK EXTRACTION LAB INCUBATOR/THERMOMIXER

Model
S/N
Acceptable Temperature Range is 27°C to 47°C
Date, Time & Date, Tipe &
Temperature at start Temperat@r end

Analyst/Technician

of incubation of iN’i n

o\
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POST-PCR LAB REFRIGERATOR
U-LINE
S/N 1017019-11-0003
Acceptable Temperature Range is 2°C to 6°C
Analyst/Technician Date Temperature

X~
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EZ1 Advanced-XL Maintenance Log for Calendar Year

Alaska State Tag #

S/N:

Week of

Task Completed (analyst initial in box)

Comments

instrument in use

EZ1 maintenance completed
|:| weekly |:| monthly
preventative maintenance
service call

|:| bi-annual

instrument in use

EZ1 maintenance completed
|:| weekly |:| monthly
preventative maintenance
service call

instrument in use
EZ1 maintenance completed

|:| weekly |:| monthl

service call

instrument in use

EZ1 maintenance Wd
|:| weekly nthly
preventatj ai ance

service cQll

annual

|:| bi-annual

ance completed

ekly |:| monthly
eventative maintenance

rvice call

|:| bi-annual

instrument in use
EZ1 maintenance completed

|:| weekly |:| monthly

preventative maintenance

|:| service call

L]
[]
[ ]
[]
L]
[]
[]
[]
L]
[]
|:| preventative maintenance
[ ]
L]
[]
[]
[]
L]
[]
[ ]
L]
[]
[]

|:| bi-annual

Page 92 of 114

All printed copies are uncontrolled

Approved by: DNA Technical Manager




Alaska Scientific Crime Detection Laboratory

Forensic Biology Work Instructions

Issued: 7/3/2012 Version: FBWI2012 RO
Effective: 7/5/2012 Status: Archived

EZ1 ADVANCED-XL PIPETTING ACCURACY TEST

Alaska State Tag # S/IN
The following performance checks are to be performed approximately every 6 months. Upon
completion of the tests, record the appropriate information for the laboratory balance and
thermometer used in the spaces provided.

Lo

The Pipetting Accuracy Test is performed using Qiagen Supplementary Prot@col MA67
2. Read the instructions completely prior to beginning the test. Perform both th pLand 500uL

tests.

3. Record the weights in the tables below and calculate the weight differd %* cceptable values
are given in Step 17 of the protocol.

4. If the robot does not pass one of these tests, repeat the test.

5. If the robot fails the test a second time, consult the Technical Magag determine the
appropriate course of action.
Pipetting 100pL of water _ \%
Tube \éveeflgrr:at V\;?;grh t Difst voI(LeJtrtnet;j Pass/Fail
Run (g) | Run (9) (nL)
1
2
3
4
5
6
7
9
1
12
13
14
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Weight Weight Difference Pipetted .

Tube before after @) volume | Pass/Fail
Run(g) | Run(9) (uL)

1

2 '\5

3

: A0

5

6

7

8

9

10

11

12

13

14

4
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EZ1 ADVANCED-XL LEAKAGE TEST

The Leakage Test is performed using Qiagen Supplementary Protocol MAG7.
Read the instructions completely prior to beginning the test.
Record the results in the space provided below.

There must be no dripping from the tips during the test.
If the robot does not pass this test, repeat the test. (b
&” .

ok wNE

If the robot fails the test a second time, consult the Technical M
determine the appropriate course of action.

Tube Tips dripped during run Pgss/Fall

1

\
i o))

12

13

14
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EZ1 ADVANCED-XL TEMPERATURE ACCURACY TEST

oo

The Temperature Accuracy Test is performed using Qiagen Supplementary
Protocol MAGS.

Read the instructions completely prior to beginning the test; be sur wait the
entire 20 minutes as described in Step 7 of the protocol.

Record the results in the space provided below.

If the measured temperature is within +/- 3°C, then the acc cNthm the
defined specifications.

If the robot does not pass this test, repeat the test.

If the robot fails the test a second time, consult the T\ni al Manager to

determine the appropriate course of action.
Measured Temperature ’I est Results

q\ (Pass/Fail)
60°C

Equipment used

Laboratory Balance
Make/Model:

Serial Number: @
Last Calibration Dfe:
Thermo 3

Make/Mo

Serial Number:

Last Calibration Date:

Analyst/Technician:

Date:
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StratageneMX3000/3005p Maintenance Log for Calendar Year

Date

Task Completed (analyst initial in box)

Comments

Mx3000P performance check completed
service call
D in-house D send out

Mx3000P performance check completed
service call
D in-house D send out

Mx3000P performance check completed
service call
D in-house D send out

Mx3000P performance check comy
service call

D in-house D sey

QO

Mx3000P performance
service call

D in-house out
Mx3000P perfq cqcheck completed
service call \

D in-hgus D send out

) O O O O o) Oed

Mx30 ormance check completed
servige call
se D send out

performance check completed
ice call
in-house D send out

Mx3000P performance check completed
service call
D in-house D send out
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9700-__ Maintenance Log for Calendar Year
Alaska State Tag #

Base S/N

Block S/N

Name Date Maintenance Performed %

O
¢
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9700-__ Temperature Calibration Verification Test
Alaska State Tag #

Base S/N
Block S/N
1. Turn the thermal cycler on at least one hour before performing this
2. Use the Temperature Verification System Instrument
3. Follow the testing instructions in the thermal cycler display; addiR I ance is
given in the GeneAmp® PCR System 9700 96-well Sample 0 k dule User’s
Manual
4. If the thermal cycler does not pass this test, repeat the
5. If the thermal cycler fails the test a second time, con echnlcal Manager
and mark the instrument as being out of serwce
Tested Pro_be Thermometer & alue well Results
Date Serial

by NO. Serial No. Pass/Falil

45°C
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9700-__ Diagnostics and Performance Tests

Alaska State Tag #
Base S/N
Block S/N

Turn the thermal cycler on at least one hour before performing this§e
Use the Temperature Verification System Instrument %
k

wnN P

Follow the testing instructions in the thermal cycler display; gddXtioNal guidance is
given in the GeneAmp® PCR System 9700 96-well Sampl dule User’s

Manual
4. If the thermal cycler does not pass this test, repeat tiychte
5. If the thermal cycler fails the test a second time S\t t echnical Manager

and mark the instrument as being out of servicé
Date:
Operator: q

Liquid Crystal Display (Disp)

All pixels ON Pass or Fall
All pixels OFF Pass or Fall

Keypad Diagnostic (KeypadQ Pass or Fall

Cool and Heat Rate Test \
Heating Rat °C/sec Pass or Fall
Cooling Ra\C °C/sec Pass or Fail

Cycle Perform@nce Test
Av;ge Cycle Time: sec Pass or Fall

Cycle time STD: sec Pass or Fall
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9700-__ Temperature Non-Uniformity Test

Alaska State Tag #
Base S/N
Block S/N

Turn the thermal cycler on at least one hour before performing this§e

Do the Temperature Calibration Verification Test before perfornfgg this j#st
Use the Temperature Verification System Instrument N
Follow the testing instructions in the thermal cycler display i
given in the GeneAmp® PCR System 9700 96-well Sagm
Manual
5. If the thermal cycler does not pass this test, repegt thjteg

6. If the thermal cycler fails the test a second time,£o the Technical Manager
and mark the instrument as being out of servic

O)

PwbdPE

yiondl guidance is
gk Module User’s

Date
Tested By
Probe Serial MNo.

Thermometer
Serial No.

Setpoint Valus a4 = 37 °C
A
Atz
C4

H12

Temperature Non-Uniformity Test Results
(Pass/Fail)
94°C
37°C
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3130xI-___ Maintenance Log for Calendar Year
Alaska State Tag #

Analyst / Date Maintenance Performed Lot # & Expiration

Technician (if applicabl%

N\
o
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3500xI-__ Maintenance Log for Calendar Year
Alaska State Tag #

Analyst / Date Maintenance Performed Lot # & Expiration

Technician (if applicabl%

N\
o
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Status: Archived

FBWI2012 | FBWI2011 Location Revision made
RO Page RO page
Entire document Changed “Issued” to “Approved” in
footer
1 1 Document Added note to indicate%w of
Structure manual approved byiologigh!
3 3 Section 1

S

0
% ecified by vendor orl0 years
fres# date received if expiration date

Buffer G

(w sed outside of a kit)
PuNhasegfrom Qiagen and stored
mperature; expires on the

Screening Tec al L
Revised:

is not specified by the vendor.

Verification

Extract and amplify a reference
sample (a sample whose genetic
profile was previously established by
the laboratory e.g. a previously
typed convicted offender sample /
known casework sample / buccal
swab from a laboratory employee).
A corresponding reagent blank will
also be processed with the new kit
lot.

Performance criteria for acceptance
of reagent: A full interpretable
genetic profile (a minimum of all13
FBI core loci with all alleles above
the analytical/reporting threshold)) is
obtained from the reference sample
and no spurious peaks or artifacts
are observed above the
analytical/reporting threshold for the
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corresponding reagent blank.

The reagent will be retested if the
above criteria are not met and if the
lot fails the verification twice, the lot
will not be used in forensic DNA

analysis.
3-4 3 Section 1 N(b

Revised: Verificati

Purchas gen and stored
at roo re; expires on the

specified by the vendor.

Vblcation

Extract and amplify a reference
sample (a sample whose genetic
profile was previously established by

the laboratory e.g. a previously
typed convicted offender sample /
known casework sample / buccal
\ swab from a laboratory employee).
A corresponding reagent blank will
also be processed with the new kit
lot.
Performance criteria for acceptance
of reagent: A full interpretable
genetic profile (a minimum of all13
FBI core loci with all alleles above
the analytical/reporting threshold)) is
obtained from the reference sample
and no spurious peaks or artifacts
are observed above the
analytical/reporting threshold for the
corresponding reagent blank..
The reagent will be retested if the
above criteria are not met and if the

Page 105 of 114
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Work Instructions

Issued: 7/3/2012
Effective: 7/5/2012

Version: FBWI2012 RO
Status: Archived

lot fails the verification twice, the lot
will not be used in forensic DNA
analysis.

4 3 Section 1

Revised: Verification

DTT (IM) (b

Working Solutio

Dissolve 0.77g threitol in 5mL
sterile de-i rin a sterile

conical t pL of 3M

Sodi uffer solution, pH
5 0 utoclave. Aliquot

L regbmmended) and store at
Iquots expire one year from
ot first thaw.

Verification

Extract and amplify a reference
semen sample (a sample whose
genetic profile was previously
established by the laboratory). A
corresponding reagent blank with
the new DTT lot will also be
processed with the reference semen
sample.

Performance criteria for acceptance
of reagent: A full interpretable
genetic profile (a minimum of all13
FBI core loci with all alleles above
the analytical/reporting threshold)) is
obtained from the reference sample
and no spurious peaks or artifacts
are observed above the
analytical/reporting threshold for the
corresponding reagent blank.

The reagent will be retested if the
above criteria are not met and if the
lot fails the verification twice, the lot
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will not be used in forensic DNA
analysis.

4 4 Section 1

Revised: Verification

Ethanol (Absolute, Zo‘hf)

Verification

Extract and a % reference
sample an ONgsponding

reagent k ity the new Ethanol
lot. \

Pl a((b rocedure and

e&d e criteria for Sterile De-

Water (H20)

5 4 Section

S

Reévised: Verification
EZ1 Investigator Kit

Extract and amplify a reference
sample (a sample whose genetic
profile was previously established by
the laboratory e.g. a previously
typed convicted offender sample /
known casework sample / buccal
swab from a laboratory employee).
A corresponding reagent blank will
also be processed with the new kit
lot.

Performance criteria for acceptance
of reagent: A full interpretable
genetic profile (a minimum of all13
FBI core loci with all alleles above
the analytical/reporting threshold)) is
obtained from the reference sample
and no spurious peaks or artifacts
are observed above the
analytical/reporting threshold for the
corresponding reagent blank..
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The reagent will be retested if the
above criteria are not met and if the
lot fails the verification twice, the lot
will not be used in forensic DNA
analysis.

8-9 8 Section 1

Revised: Verification
PowerPlex® 16 An@n and

Typing Kit
Components: ¢ ‘% DNA, 10X
Primer Pai JQRF ST*R 10X

Buffer, ANS®ic [Badgler, Internal Lane
Standagd \.S$00)

Purgha from Promega

ration. 9947A is diluted,

ted and stored at -20°C.

er components are stored

according to manufacturer’s
instructions. 9947A expires one year
from date of dilution. Other
components expire on kit expiration
date provided by manufacturer.

Use 975uL sterile de-ionized H20 to
bring the 9947A to an appropriate
concentration for setting up
amplification reactions.

Amplify the 9947A positive control or
an Internal Control Standard, a
negative water control and a known
sample twice using (1) the primers
and buffer from the kit currently in
use and the (2) the primers and
buffer from the kit being verified, to
compare amplification sensitivity
and overall efficiency of
amplification.

Performance criteria for acceptance
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of reagent: A full interpretable
genetic profile (a minimum of all13
FBI core loci with all alleles above
the analytical/reporting threshold)) is
obtained from the positive control

and no spurious peaks rtifacts
are observed above th
analytical/reporting gNesh or the

corresponding ativenyvater
control blank.
The kit will if the above

criteria a ofimegt and if the lot fails
ificXio ice, the lot will not

rensic DNA analysis.

9 8 Section 1

einase K Solution

(when purchased outside of a kit)
Purchased from Qiagen or another
suitable vendor and stored at room

temperature; expires on date
provided by manufacturer or 10
\ years from date received if no

expiration date is given.

Verification

Extract and amplify a reference
sample and a corresponding
reagent blank with the new
Proteinase K lot.

Please refer to acceptance criteria
for Taq Polymerase.

9-10 9 Section 1 Revised: Verification:
Quantifiler (QF) Kit

Components: DNA Standard A,
Human Primer Mix and Reaction
Mix
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10-11 10

Purchased from Applied
Biosystems. DNA Standard A and
Primer Mix are stored at -20°C.
Reaction Mix is stored at 2-8°C.
Components expire on date
provided by manufacturgsgStandard
curve prepared fresh a%ately

weekly.

Verification

Test new standard
curve an§ NT(@s. &xpected results
per umnyct s information and
Spg dfi s and /or comparison to

prejous Igt of QF. Retest if the
criteria are not met with first
and reject kit if the test lot
after three verifications(prepare
fresh standard curve after failure to
check if problem was with the
manner in which the reagent was
prepared).

on 1

Revised: Verification
Sterile De-ionized Water (H20)

Fill glass bottles with nanopure de-
ionized H20. Autoclave for 30
minutes and store at room
temperature. Expires 1 year from
date prepared.

When autoclaving, include a
Sterikon™ plus Bio-indicator, or
equivalent. The DNA Technical
Manager must approve use of
reagents autoclaved without a
Sterikon™ (or equivalent). This
approval will be documented in the
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Reagent Log.

After autoclaving, place the
autoclaved ampoule, and an
ampoule that was not autoclaved, in

the 56°C incubator for ours.
Refer to the manufactu¥erq
instructions to evaluw ults of

the ampoules.

Verificatio

QOp 74 control or similar
offve control sample
egative amplification

mance criteria for acceptanc :
hterpretable genetic profile (a
mum of all13 FBI core loci with
all alleles above the
analytical/reporting threshold)) is

obtained from the positive control

sample and no spurious peaks or
artifacts are observed above the
\ analytical/reporting threshold.

- Section 1 Removed MagAttract DNA Mini
M48 Kit from section 1
11 Section 2.1 Revised procedure to reflect that

the performance check of the
Alternate Light Source will be
documented in the bench notes.

- 21 Section 3.1 Removed Section 3.1 and re-
numbered remaining subsections of
Section 3 pertaining to Qiagen
BioRobot M48.

24 24 Section 3.1.2 “Incubate in a 56°C incubator.”
(formerly 3.2.2)

Changed to
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“Incubate at 56°C.”

26 26 Section 3.1.3 “Incubate overnight in a 37°C
(formerly 3.2.2) incubator.”
Changed to
“Incubate overnight at %
27 27 Section 3.1.3 “Incubate for at lea 0 sina
(formerly 3.2.2) 56°C oven.”
Changed Q
“Inc e \r east two hours at
5 ”
28 28 Section 3.1.3 “Inc\b vernight in a 56°C oven.”

(formerly 3.2.2)
ged to

“Incubate overnight at 56°C.”

55 55 Sectigh 9. “Temperatures for
refrigerators/freezer are recorded by
the Forensic Biology Technician
weekly, typically at the end of the

week. Another individual may be
assigned in the technician’s
absence.”

Changed to

“Temperatures for
refrigerators/freezer are monitored
electronically as a component of the
laboratory security system.”

55 55 Section 9.1 Removed “ The acceptable
temperature ranges for each unit is
indicated at the top of the
temperature log sheet.”

and
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“The temperature log templates are
located at the end of this document.”
- 63 9.7 REMOVED Maintenance
information for Qiagen BioRobot
M48 and renumbered the

subsequent sections
74-75 -- Section 9.9.2.1 ADDED %
And “The above test chejs th
Section 9.10.2.1 | resolution of th ﬁ
The allelic | a@ be run to
perform TRO us 9.3 and 10

alleles siryle solution check.

The Qe ill'be deemed clearly

defNed if §) both these peaks are

the analytical (reporting)

e}hold of 100RFU and (ii) both

these allelic peaks are correctly

called and labeled.

* Injection “positive” control:

Inspection of all the loci and all the

allelic peaks at all the loci in the
\ allelic ladder will be conducted to

ensure that all standard peaks
(Promega PowerPlex16 manual)are
above the analytical threshold and
correctly called and labeled.
* Injection “negative” control: A
mixture consisting of only
Formamide and PowerPlex16 ILS in
appropriate proportions (listed
earlier) will be injected to ensure
that (i) the ILS peaks are properly
defined and labeled and are above
the analytical/reporting threshold
and (ii) no artifacts or spurious
“allelic” peaks are observed above
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the analytical/reporting threshold.
(Alternatively or in addition to (C), a
negative amplification control may
also be run to perform the above

test — but the first option §

preferable since it chedgs
performance of the eti alyzer
components wilagut inthgducing
artifacts that mCR
amplificati@gh r@la®aand not
necessarly re a problem with
the QEB sS).

IIgre to achieve the above
exXpected results will require a
repeat run and/or performance
check and/or additional tests until
the system demonstrates expected
results.

- 77 \A ritical Removed M48 Extraction Kit and
eagent components
Verification Form
85- - frigerator/Freezer | Removed all except one refrigerator
various Temperature Logs | in post-PCR lab. Updated
make/model information on the one
remaining refrigerator log.
87- 5- DNA Incubator Removed all except two ((1) 37°C
various Temperature Logs | and (1) 56°C), modified to be
generic and filled in by hand with
model and serial number.
-- 106-107 M48 Maintenance | Removed
Log and
Performance Check
Record
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