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Screening of Biological Evidence

The following abbreviations are commonly used in bench notes and on other documents

generated during biological screening.

Biological Screening Abbreviations and Definitions

Phenolphthalein/Kastle-Meyer

PH, Pheno, or KM

O

Fluorescence/Alternate Light Source F or ALS
Acid Phosphatase activity AP, BCIP, E
Nucleated Epithelial Cells NECs

Prostate-Specific Antigen

P

Human Hemoglobin

Positive test result

0s or (+)

Negative test result

Neg or (=)

CIDI

Case,item,date & initials

The following abbreviations are\e@mmonly used in bench notes and on other documents
generated during DNA screening:
RBS Reagen k sperm

RBSS eng.blank sperm + substrate
RBE lank epithelial
RBsub ent Blank substrate

Rgagent blank questioned (direct)

0 male DNA detected

Female:male ratio is 10:1 or higher. Y-STRs recommended.

Quantitation indicates that consumption of sample is recommended.

Quantitation indicates that the extract is suitable to proceed to STR
testing.
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1.1 Hair and Fiber Evidence

Depending on individual case circumstances, it may be appropriate to collect/evaluate trace
evidence. Collection and examination of trace evidence need not occur in cases where the trace
is not likely to have probative value. Hair and fiber evidence may be recovered from evidentiary
items by the following methods:

Tape Lifting
Clear plastic latent fingerprint tape (or other suitable adhesive tape) can be applied
side down to the surface of the evidence item. Press the tape down, and then pull a S

and fibers will adhere to the adhesive on the tape. Place the tape adhesive sid Wwn
shiny-side of freezer paper (or on another appropriate surface).

Scraping

The item to be examined is suspended above the examination sur
a clean metal spatula. Scraping in a downward direction allows Surface
examination surface for collection. The debris is transferred to anappro

scraped with
is to fall onto the
e storage container.

Hand-picking

Clean forceps are used to collect trace evidence fro
then placed in an appropriate container. Isolated tra€e e
container and clearly marked with identifying inforfaation.

ide s¥The isolated material is
ence should be sealed in a suitable

Isolated trace evidence may be placed wit originating item or it may be repackaged as an
entirely new item of evidence.

The collection and any subsequent e ination'of trace evidence is documented in the
laboratory bench notes.

The laboratory does not curren Vi icroscopic comparisons for hair and fiber evidence
submitted or recovered in cageW@rk. /ffrequired, trace evidence may be sent to another
laboratory for such a@ly is.

1.1.1 Screenin \

An intact hair wilkhaye a Ffoot portion and a shaft portion. It is important to start with visual
examination f@llowe macroscopic examination of the morphology of individual hairs. An

a magnification of 5-10X, followed by an examination at 30X or higher, will
theWanalyst to observe the hair, whether or not a root is present and, where present, its
arance, the basic features of the shaft, and medullary structure.

Hairs ed in casework will be examined visually and macroscopically, using a
stereoScope, to determine the following:

e |s the hair Animal or Human in origin
e If Human, is the hair suitable for nuclear DNA analysis

The analyst will also document the observed characteristics of the hair that were used to make
the above described determinations. The analyst should also document characteristics
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indicative of a specific somatic region, although this determination is not being conclusively
made. These characteristics may include the following:

Animal vs. Human
e color(s) of the hair
medullary structure

[ ]
e root shape
e gross structure of the hair
Head Hairs
e length of hair
e moderate shaft diameter and diameter variation. w

medulla absent to continuous and relatively narrow when co re s structure in
hairs from other body areas.

e often with cut or split tips
¢ may show artificial treatment (solar bleaching, dying, or mé&chani¢al'damage)
e Soft texture (pliable)
e little or no taper
Pubic Hairs
e length of hair
¢ shaft diameter coarse with wide variatiens aRd buckling
¢ medulla relatively broad and usuallycontinuolls when present
o follicular tag often present on the root
[ ]
[ ]

tips usually rounded or abra
stiff texture (wiry)
Suitable for Autosomal STR AnalySi

e anagen or early catage phase

e visible tissue/sheath mat

o follicular tag *
DNA analysis o Ifgonskemes a portion of the hair, preventing subsequent examinations. If
the analyst co that the hair(s) examined may be suitable for nuclear DNA analysis, a

digital image @f the haiy’s root will be included in the bench notes. Inconclusive hair results must
be confirr& a s€cond qualified analyst; this confirmation is documented in the bench notes.

1.2 ntagt/Wearer Sources of DNA
Item examined for the presence of biological evidence may be sampled by swabbing the
item fogcontact/touch sources of DNA. Standard screening protocols apply.

ocument the item by digital imaging.

e Moisten a sterile cotton-tipped swab using sterile water.

¢ Swab the area(s) of interest (those likely to have the most contact with bare skin).
o The isolated sample(s) are packaged and retained as a separate item of evidence.
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1.3 Blood Stain Analysis

Blood may be present in the form of pools, spatters, or stains. The detection and
characterization of blood is achieved by visual examination and subsequent presumptive testing
for peroxidase-like activity of hemoglobin. Stains testing positive to a presumptive test for blood
may be further characterized by determining if the stain is animal or human in origin, @ by DNA
profiling to provide information as to the blood’s source.

Suspected bloodstains can be located by a number of methods, including visu d
stereoscopic examination, the use of alternate light sources and chemical presumptive testing.

1.3.1 Visual Examination
Most dried bloodstains on cloth can be detected visually becausé their cglor js different from
that of the material on which the blood has been deposited. Bloodstains e in color from a
reddish-brown to black.

Blood deposited on dark colored items may be diffic 0 ually. The use of an infrared
hand held scope, video-imaging system using an in ilter, or Omniprint™ 1000B (as
previously described) may assist in the location offpossiblé bleodstains. Use of these sources
will provide the contrast needed to search for stainSythat not visible otherwise.

d to be wicked into the substrate unlike
ers. This can easily be seen

Bloodstains on clothing and other porous substrates
dirt and debris, which will be found on and arou
microscopically.

Bloodstains deposited on non-porou % ates will dry on the surface as a film or a crust.

1.3.2 Chemical Examinati @

Suspected blood stam%a ested for peroxidase-like activity with Phenolphthalein reagent
i

and hydrogen pgroxi ins can be sampled with a dry or moistened swab or piece of filter
paper, or by tea: ined fibers from the substrate.

Stains testing{positi this presumptive test for blood may be further characterized as to their
origin (huggan igher primate) using Human Hemoglobin analysis by immunoassay.

1.3.2% tion of Heme with Phenolphthalein (Kastle-Meyer Test)

This is\@n 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 successful DNA typing, then the presumptive test
should not be performed. The limited nature of the sample will be documented in the analyst’s
bench notes.
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Procedure

e Record all lot numbers and expiration dates.
o Positive & Negative Controls: A human blood standard control is swabbed and tested
each day that the presumptive test reagents are used. A swab moistened with the same

lot of sterile water used for the questioned samples is also tested to function agra
reagent control.
S a

¢ Questioned samples: Moisten a sterile cotton-tipped swab with sterile water.
swab over the suspected bloodstain. Stains may also be sampled with
folded piece of filter paper, or by teasing a few stained fibers from substrate
e Add 1-2 drops of phenolphthalein working solution to the swab. W segonds and

observe any color changes.
e Add 1-2 drops of a 3% hydrogen peroxide solution.
Interpretation of Results \
i

The appearance of a rapidly developing pink color after the @dditiomyof 3% hydrogen peroxide
(H20,) is a presumptive positive test for the presence of blo ink color forming after ten

seconds should not be considered as a positive res a ation can occur in air and
light.

The positive control must yield a positive result (i.e.\xapid Pk color change) and the negative
control give no color change, for the test r identiary samples to be valid.

to blood but slower and more @'/‘ . Additionally, the presumptive test for blood is not species
specific. Blood and other tisspieSffromfanimals besides humans will also give a positive reaction
with this test. .

A negative res

1.3.2.2 Dete
This test is mple
primates 0

Pro
. ace a portion of the suspected bloodstain or swab into an entire labeled tube of the
xtraction buffer provided.

e Allow the sample(s) to extract for 1 — 5 minutes.

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

¢ Remove the device/card and dropper from the sealed pouch and label the HemaTrace
card with the lab number, item number, your initials and the date.

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

f Hman Hemoglobin (hHb) using OneStep ABAcard HemaTrace
pid and a sensitive confirmatory test for human (and other higher
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e Allow the sample to stand for 10 minutes. Positive results can be seen as early as 2

minutes depending on the hHb concentration.
¢ Document the lot number of the ABAcard and expiration date and the test results in the
bench notes.

Interpretation of Results
The control line in the control area (1) is an internal procedural control. A distinct pinki
always appear if the test has been performed correctly and the reagents are workin
the control line does not appear, the test is invalid and a new test must be perfarmeds

line will

Positive: The formation of two pink lines, one in the test area (T) and inghe co rea (I) is
a positive result, indicating that the human hemoglobin concentration 3
Another analyst should confirm weak results. This verification wil G

es a hegative test

bench notes.

Negative: The formation of only one pink line in the control aréa | in

result. This may indicate that:

¢ No human hemoglobin is present above 0.05ug/mL,

o Presence of “high dose hook effect”. Presen
false negative result due to the presence qf
the sample. If suspected, based on visual

retested using a 1:100 or 1:1,000 fold diluti

ok effect” may give a
ncentrations of human hemoglobin in
the stain, the sample should be

Inconclusive: There is no formation of a pinkiline iR\either the test area (T) or the control

area () of the card. Repeat the t? t and re- Ine the test procedure carefully.
‘\A
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1.4 Semen Stain Analysis
The detection and identification of semen is achieved by visual examination, presumptive

chemical testing for the presence of acid phosphatase and by testing for human seminal protein
p30.

Suspected semen stains can be located by a number of methods, including careful v
examination, the use of tactile senses, fluorescence under alternate light sourcgsyand
presumptive testing.

1.4.1 Visual and Tactile Examination

Most dried semen stains on cloth are detectable visually because
that of the material on which the semen has been deposited. Sefen stal
exposed to warm, moist conditions may assume a yellow coloratign due
bacteria. Seminal fluid frequently has a stiffening effect on falri

lo erent from
s thbat have been

a crusty stain.

1.4.1.1 Alternate Light Source Examination using the Omniprint™ 1000B

Reference: OmniprintTM 1000B-110 Operating Instiuctio

Semen stains frequently fluoresce when exami
can appear as a bright fluorescence pn a dark
background itself fluoresces. Markt uspect
presumptive tests.

d with alternative wavelengths of light. They
round or as a dark area when the
ains with a pen and proceed with chemical

General Safety Guidelines
e |tis essential that pr
an intense light squrc

e protection be provided for and worn by anyone operating
u s the Omniprint™ 1000B. Permanent eye damage can
occur from speatla ct illumination to the eye) or reflected or refractive light hitting
the eye. La Ms or the specific wavelength. Do not allow use of inappropriate or
incorrect g me goggles offer only a narrow band of protection.

¢ Removgrallinnecessary reflective surfaces from the area or exam room. Avoid looking
at reflactions, if?shiny and/or spherical objects such as door knobs, watch crystals, tools,
jewelry Awindow panes, mirrors or any other surface that may reflect light.
Exp@sing the skin to the beam of light (directly from the unit) can cause burns and other
i age. There is no hazard with skin exposures to the beam emitting from the

uid’light guide or fiber optic cables as temperatures are decreased, but the direct
mission of the light from the discrete setting is very warm.

Proper Operation of the System
e Check to see that both switches are in the “off” position.
e Plug the unit into a three-prong grounded outlet. If an extension cord is used, it must be
a heavy duty grounded cord.
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Filter Selections

Turn on the power rocker switch (marked “Line”). The switch will light, and the fan will
begin to operate. You may now turn the lamp switch on (marked “Lamp”). The lamp
should light within a few seconds.

You may hear a ticking noise and see brief flashes of light while the lamp is attempting
to ignite. This is normal.

If the lamp fails to ignite within two minutes, and you hear a ticking noise, turn the unit
off. The lamp may have failed. Lamps are guaranteed for 500 hours of use, pg@vided it

left running for periods of at least 15 minutes. The lamp must cool after
turned off and should not be restarted until it has fully cooled.
Although the minimum suggested operating time is 15 minutes, it
better to operate the lamp for continuous periods, rather than
off. This procedure will increase lamp life.
If you do not hear a ticking noise and the lamp does not light, thisiis an indication that
the power supply is not functioning properly. Please contagt Om ome for further
instructions.

1

t

Operation in high ambient temperatures — the Omni 0B is equipped with over

temperature protection. If the instrument is bei p bient temperatures
exceeding 100° F, the over temperature protéctoriinay shut off the lamp. When the unit
cools sufficiently, the lamp will come back @n aut ally.

The wavelengths are selected by simply turningfthe
either direction. A green LED light will appear n

b marked “Wavelength Selector” in
the selected wavelength.
450nm band when used with yellow goggdles or filters provides near UV excitation.
Generally the optimum settin %q detection of physiological stains such as semen,
saliva, urine and blood. F adontologists and pathologists prefer this setting for
bite mark and bruising ion“and photographic documentation.
Prior to the examinatie@n'@f casework evidence, a known semen stain control is
examined with, theywavelength set at 450nm. This ensures that the system is functioning

n

properly. The s exhibit the expected fluorescence for the unit to be used in

casewotk. Thi N is performed each day that the unit is in use and is documented in
the benc te
Shutdown P.

p” rocker switch off. You must now wait for the unit to cool down. The
Sys includes dual fans for cooling.
ling that the body of the unit and the exhaust are cool, the “Power” rocker switch
ay be turned off. The cool-down period is approximately 5 minutes.
ever turn the lamp back on until the unit has completely cooled.
If the unit is to be moved, remove the light guide(s) by gently pulling the cable out of the
aperture. Gently wind the cable into a loose coil and place cable in a safe place or back
into the case.
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
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kinked, stepped on, bent, or frozen. Damage may not be evident, but there will be a
decrease in output power (brightness).

1.4.2 Chemical Examination

Semen stains can be located by detecting the presence of acid phosphatase activity. Visible
stains can be lightly swabbed with a water-moistened cotton swab and tested by FasigBlue B (or
BCIP for challenging substrates).

1.4.2.1 Detection of Acid Phosphatase using Fast Blue B
This is a presumptive test for the detection of seminal fluid. Samples with positive ts are
further analyzed by performing a PSA test.

Procedure
¢ Positive & Negative Controls: A human semen standard &ontrol and sterile water blank
must be tested each day that the reagents are used in casework
e Moisten a sterile swab with a minimal amount of stefile deiofized water. Rub the
guestioned stain with moistened swab.
e Add one drop of Solution #1 (a-Naphthyl Phg te)
e Add one drop of Solution #2 (Fast Blue B)

Note: this test may also be used to ‘map’ the locatioh of sémen stains by pressing a large
section of moistened filter paper on the testfitem, Aft&r the paper is removed from the item, add
the reagents to the paper.

Interpretation of Results
The development of a purple-ish col in one minute is a preliminary indication of the

presence of acid phosphatase@ of semen. The positive control should portray a
t

purple-ish color and the negati hould not exhibit a color change. The controls must
function as expected for the testies on questioned stains to be valid.

" ¢
Additional Notes
e The FBBypr: ureyis not specific for semen.

o Possible cesWf acid phosphatase other than semen, i.e. vaginal fluids or feces,
generadlly produce slow, weak reactions.

1.4.2.2 Detection of Acid Phosphatase using BCIP
Thi e ptive test for the detection of seminal fluid. Samples with a positive result are

alyzed by performing a PSA test.

Procedure
o Place 200pL of BCIP substrate solution in labeled glass test tubes; one test tube for
each sample. (Prepare a test tube for a positive control, a negative control, and for each
Q sample).
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e Negative Control: Moisten a sterile swab with a minimal amount of sterile deionized
water. Place the swab in labeled test tube with BCIP solution. (A Negative Control is
required for each run and should be the first sample prepared).

e Q Samples: Moisten sterile swab with a minimal amount of sterile deionized water.
Lightly swab the questioned stain with the swab. Place the swab in a labeled test tube
with BCIP solution.

e Positive Control: Moisten a sterile swab with a minimal amount of sterile deioqi
water. Swab the human semen sample with the swab for a positive control. R
swab in labeled test tube with BCIP solution. (A Positive Control is required fo
and should be the last sample prepared).

e Put the test tubes in a rack. Place the rack in a 37°C water bath and,i for 15
minutes. Document the water bath temperature in the log book. Re e following in
case notes: lot # and expiration dates for the BCIP solution, | erile water,

and the sample # of the human semen stain used.

Interpretation of Results
A positive test result is an aqua (blue-green) color. The app
the presence of acid phosphatase activity. The positive cont
the negative control should not exhibit a color chang
for the test results on Q samples to be valid.

aranceé\of an aqua color indicates
pould give an aqua color and
st function as expected

Additional Notes

e The BCIP procedure is not specific
The BCIP procedure is 99% accurate in
100 negative BCIP tests maydbe false.

e The BCIP procedure has not found to be useful in screening latex condoms. The

S containing numerous spermatozoa that yielded

negative BCIP results.
e This test should not b rmed on body cavity swabs since spermatozoa may be

found on vaginal swal ielY'do not test positive to the BCIP reagent.

1.5 Vaginal
Samples colle ithin®the following time frame should be analyzed for the presence of

These'guidelines, based on published literature, apply only to living adult female victims.
Different considerations may apply to samples collected from children, adult males, and
homicide victims.
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1.5.1 Detection of PSA by the Abacus ABAcard®

This is a rapid and sensitive detection method for PSA (P-30 or Prostate-specific antigen), a
component of seminal fluid.

This test is normally performed on body swabs collected within 24 hours.

Procedure

A. Place the sample in a 2.0 mL tube or a 1.5 mL QIAcube microcentrifuge tube.

B. Add enough sterile water to the sample to just cover the material (500 pL w: ell for one
full swab tip), 150 uL at a minimum.

C. Incubate at 37° C for at least 30 minutes but no more than two h

D. Centrifuge briefly to remove liquid from inside cap. Move substsate to in basket and spin
for 5 minutes at ~14500 rpm. Pipette off 150 yL for the PSA card.\he remainder of the liquid

must be removed, without disturbing the pellet, and the liqui d after the PSA test is

the card.
¢ Allow the sample to stand for 10 mihutes: Paosltive results can be seen as early as 1

minute depending on the P3Q,concentra
e The lot number and expiration‘@late of th&"PSA cards and the results of the test are
documented in the analyst’s notes.

Interpretation of Results %
Positive: The formatign of twogpin es, one in the test area (T) and in the control area (I) is a

positive result, indica r\ centration of P30 is at least 4ng/ml. Another analyst should
T

completed.
¢ Remove the device and dropper from the led pough.
e Add 4-5 drops of the extract, using the dropper pr@wided, into the sample region (S) on

confirm weak result his,verification will be documented in the bench notes.

jon Of only one pink line in the control area (I) indicates a negative test

that (a) No PSA is present above 4ng/ml or (b) presence of “high dose

e of “high dose hook effect” may give a false negative result due to the

igh concentrations of PSA in the sample. If this is suspected, based on preliminary
se test results, the sample should be retested using a 1:10 to a 1:1,000 fold

sample in question using the remaining 100ul of sample.

result. This m
hook effect?.

Inconclusive: There is no formation of a pink line in either the test area (T) or the control area (I)
of the card. Repeat the test and reexamine the test procedure carefully.

E. After the PSA test has been completed:
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e |f the PSA test is positive, return the substrate to the pellet in the tube in order to
proceed to differential extraction. Store at approximately 4 °C until ready to start
extraction.
e |f the PSA test for a consumed sample is negative, the substrate must be air-dried and
repackaged.
o If the PSA test for a non-consumed sample is negative, the substrate may be discarded.

1.6 Miscellaneous Evidence Swabs
Suspected blood or semen samples may be examined using the screening methods
described.

Swabs collected after 24 hours that may contain semen are processed via a QhAcubgrprotocol,
following the decision tree in Appendix B.

The laboratory does not conduct presumptive testing for the presence ofisaliva, urine or feces.
Currently there are no confirmatory tests for the presence of thes& body fluids.

1.7 External Genitalia Swabs

Swabs collected from the external genitalia area withi
presence of semen by PSA as previously described
victim/suspect within 24 hours of the offense may ae exa
dependent on the case scenario.

h y'be examined for the
swabs obtained from the
[ for the presence of blood,

External genitalia swabs collected after 24 hours, as Well as penile and/or scrotum swabs,
proceed directly to the QIAcube protocol without|PSA testing, following the decision tree in
Appendix B.

1.8 Fingernail Scrapings / Fing and Swabs
Fingernail scrapings and finger abs do not routinely require biological screening.
Screening may be appropriate ifghe presence of blood or semen would be pertinent to the

investigation. P

If semen is detecte Ifthe presence of spermatozoa is suspected, these samples may be
processed via a cu otocol, following the decision tree in Appendix B.
1.9 Co S

CondomsWnay coftitain evidence that can be isolated and compared to the DNA profiles of

or victims in sexual assault cases.

ent the condition of the condom. Imaging may be used if necessary to document

nusual characteristics, such as extensive dirt, debris, tearing, etc.

abel one pair of sterile cotton swabs “outside”. Moisten the swabs using sterile
deionized water. Swab the “outside” surface of the condom, as received.

o Repeat for the “inside” surface of the condom.

e The swabs are retained as a new item of evidence.
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Note: Acid phosphatase/BCIP/FBB testing should not be conducted when screening condoms.
The laboratory has encountered condoms containing seminal fluid/spermatozoa that tested
negative for acid phosphatase.

Condom swabs proceed directly to the QlAcube protocol, without further screening.

1.10 DNA Screening: selection, sample size, and extraction

Protocols for DNA extraction are found in the DNA Extraction section of ma

Analysts rely upon available information to make assessments abo
most appropriate for analysis on a case-by-case basis. The e
single sample generally accommodates up to two full swabs
two full swabs, four half-swabs, and so on) per tube. Fors
swabs, the swabs are routinely sampled in their entirety.
numbers of swabs, up to two swabs worth of total volu
example, half of each of four swabs. Elution volumes o
guestioned extracts, as sample size permits.

one or two
with larger

2 is rQutinely used — for

OIL are routinely used for all

When a sample is used in its entirety to creat&an exir,

e Both the bench notes and the sampl& (noted in red on tube) must clearly indicate
that the sample has been consumed.

e For non-suspect cases, thégntire ex
permission from Departme

e For cases with a named_ s half the extract must be retained unless written
permission from Dep aw for consumption of the sample has been

obtained and dom d il LIMS.
L 2

Semen-containingsi differential extraction):

e Analysfsfo the two flowcharts in the appendices of the FBCP to determine
[ am
a

t may be consumed without written

whi are appropriate for differential extraction using the QIAcube
adtom ash protocol.

a m has not been consumed in its entirety, extraction of the substrate is
al

f an item has been consumed for analysis, the substrate must be extracted,
ither combined with the sperm pellet or worked separately:

o Items likely to have very high amounts of epithelial cells, such as vaginal
swabs, cervical swabs, rectal swabs, or underwear cuttings from crotch
area should be processed without combining the sperm pellet with the
substrate.
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o Items likely to have relatively lower amounts of epithelial DNA, such as
external genital swabs, condom swabs, and cuttings from clothing other
than underwear, may have the substrate added to the sperm pellet for a
single extract.
e Slides are made from all sperm pellets and stained, but they do not need to be

read prior to issuing the screening report. Slides are repackaged with original
evidence.

Non-semen-containing items (direct extraction):

e Analysts use case-specific information to choose stains test
presumptive test for blood, breast swabs, and other mi

likely to have probative value, based on case scenafo.
e Hairs are not routinely extracted in the first round of wg.

Reference samples: v

e Reference samples are cut into tubes, But not cted during the screening
process.
e Reference sample cutting tubesgnayibe stored with extracts created from the

same kit if STR analysis is pending, ar r kaged with the original evidence if
no further analysis is pend

Reagent blanks: @

e Duplicate reagent blan e created for each set of questioned extracted
samples tak the same extraction protocol (e.g. sperm/substrate,
epithelial a irect) on the same day by the same analyst. Exception: when

ned sample corresponds to the reagent blank, it is not necessary

(RBS
otgeagent blanks are quantified.

o replicate -1 proceeds directly to amplification (if appropriate). Blank
eplicate -2 proceeds directly to DNA-Stable LD. Exception: if blank replicate -2
as a quant result that is NOT undetermined, blank -2 proceeds to amplification

and blank replicate -1 proceeds directly to DNA-Stable LD.

e Since reference samples are not extracted at this stage, it is not necessary to
create a reagent blank for the reference samples.

Documentation:
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Items which are sampled must include the following information documented in the

bench notes:

e Extraction date (or cut date if not extracted)
e Approximate amount of evidence sampled
e EZ1-XL instrument used

¢ QIlAcube instrument used

e Elution volume

Upon Completion of DNA Screening:

e When any sample from a case with a named suspect i ntirety, the
remaining substance of the evidence must be retain
o If the sample is extracted for DNA analysis, at least of the extract
must be retained and ultimately repackaged witfithe original evidence;

swab material which has been through an extfaction protocol is routinely
discarded.
o If a sample is not extracted, such as s
then the sample must be air-drie@and ckaged with the original
evidence. Swabs must be ckaged Ih a breathable packaging (such as
a manila coin envelope) i anyipresidual moisture remains in the
swabs.

e Upon completion of DNA scCreening, evidence is transferred from the DNA
screening analyst to a DN %

storage if no further a ending.
e Extracts and un-extra reference sample cuttings which are destined for DNA

esignated freezer until DNA STR analysis is

analysis are all stor

completed fob . After the case is completed, the DNA analyst is

responsible foreitherdiscarding or archiving remaining extracts, as appropriate.
i

bs with a negative result for PSA,

e Followi i n, all extracts for which STR DNA analysis is not pending
must n using DNAStable LD. Extracts pending analysis may be
stor tract refrigerator (for less than one week) or extract freezer.

e Caple andards and controls documentation, as well as quantitation
do entation, are included in the DNA Screening Central Log.
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Section 2 Biological Screening Report Writing and Review

2.1

Guidelines for Biological Screening Examinations / Reports

All biological screening reports will contain the following:

Date report was issued (automatically populates)

Laboratory and agency case numbers (automatically populates)
Name of submitting agency and case officer (automatically populates)
List of all items analyzed

o include the agency item # in () if the item was re-numbered at t
provided in the tables below and may be modified, as neces

basis)

Statement regarding Y-STR testing, when applicabl

Signatures of the reporting analyst and the t

o this is not necessary if the laboratory number contains the origi
Results of presumptive/confirmatory tests (in body of report)
Results, conclusions and opinions for all tested items (guidelines for reperting’are
% e by case

Explanation of why testing was stopped, if appropriate
The disposition of all retained items
Any known samples that are required for DNA anal whel applicable

| ¥éviewer (the analyst should
electronically sign the report by setting th lest Draft Complete prior to
submitting for technical review; the analystand te
their barcode and enter a pin when sigging tRe re

Q
'Q
QN
<
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2.2 Results and Conclusions for Biological Screening Examinations

Blood Findings Report

A stain(s) testing positive/negative with a presumptive
test for blood was/were located/detected on (ife

Phenolphthalein (Kastle-Meyer) i\(lac;tt}lcc))ro SI(\)Acl)a(IjS detected on (jtem) with a&
This stain/sample tested positive ative to a

presumptive test for blood. A

Seminal Fluid Report

FBB/BCIP negative I\_Io semen was detegted ch |caV(FBB/BCIP) on
(item)

FBB/BCIP positive Positive resu nareporte

The presence of t

an prostate specific antigen
eminal fluid, was detected by

P-30/ABA card positive

formation please contact the laboratory’s
Technical Manager, XXXXX XXXXX
XXXX) or (xxxxx.xxxxx@alaska.gov).

P-30/ABA card negative No semen/PSA was detected by immunoassay on

._Q (item).
2
((’
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Speciation Report

Stain(s) present on (item) tested positive using an
immunoassay test for the presence of human
hemoglobin. This test is specific to human, higher
primate and ferret blood.

ABA card positive

ABA card negative No human hemoglobin was detected by imm V@
Hair/Fiber Evidence Report
Hairs/debris recovered/not recovered (No) (Animal) Hairs/debris M/recovered

from (item).

If origin is undetermined

A human hair, ai ent(s) was/were recovered
If human hairs...... from (item) and is\not/may be suitable for nuclear DNA
analysis.

2.3 Review of Biological Screening Reports
All case reports issued by the Forensic Biology disCipline, and all supporting documentation that
is part of the case record, will be subj d to a technical review and an administrative review.

second qualified analyst, in ac nge with the laboratory Quality Assurance Manual (current

Technical and administrative reyi ogical screening casework will be conducted by a
version). [@

disagreement og h ort a result. If the analysts are unable to come to an agreement, the

L 4
The analyst and the re% y consult a third qualified analyst, if necessary, when there is a
DNA Technical ag ill be consulted to make the final decision.

A discipline %I used to document completion of the individual components of the
technical@hnd admiftistrative reviews. The completion of the final laboratory report, technical
revi n ministrative review are tracked electronically in LIMS.

Whem@'case has been through technical and administrative review, the report will be issued in
accordance with laboratory policies and procedures.
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Section 3 DNA Extraction

3.1 Evidence Sampling
Reference: EZ1 DNA Investigator Handbook

3.1.1 Bloodstains
e Typical bloodstains on fabric are sampled by cutting approximately 0.5sq cmfof the stain
using a sterile, disposable scalpel. The size of the cutting may vary dependi
size and condition of the stain. The entire stain may be sampled for veryasmal
¢ Bloodstains on thick fabric or filter paper may be cut, or sampled
¢ Bloodstains may also be sampled by swabbing with a damp, steri
¢ Bloodstained swabs are usually sampled by cutting a pottion of the stained area of the
swab.

potentially degraded stains.
SiAg,a 3m nch.
% if the substrate
is difficult to cut, or potentially contains PCR inhibitors (e.g. ORd ).

3.1.2 Contact or saliva swabs
e Typically, swabs without visible staining will be
chance of obtaining an interpretable DNA pr
collected from a single area may each be in part due to size constraints on the
amount of sample that fits in the extraction ch swabs are cut lengthwise.
When an entire sample is extracted ast'half of the extract must be retained for
future use.
e Any swab(s) that is sampled unequally (i pertion of only one of two swabs) should
be tagged with a label contaiffing the ca umber and item number. If all swabs within a
sealed envelope are equally sgmgled, it is sufficient to write identifying information on
the sealed envelope without @ pthe swabs as well.
ire only 1/3 of one swab or a small portion of two

e Typically, known buccal e
swabs.
e When the sampled swab rial is too large for a single tube, it should be split into

their entirety, maximizing the
xcéption — a large number of swabs

multiple tube tracts ultimately recombined. The elution volume should be
adjusted so that final'volume allows for at least half to be retained after analysis.
Ensure e lanks are treated similarly.

3.1.3 Fingernail Swabs/Scrapings
e S |88 argreceived either as swabs or debris that is scraped into a paper bindle.
Swabs from under the nails are generally sampled by cutting the swab tips into the
tube. However, as in the case of contact swabs, the entire swab may be used
least half of the extract being retained for future use.
hen sampling debris in a paper bindle, a moistened swab is used to swab the scraper,
isible debris and the inside of the paper bindle. Typically one swab is used per hand.
The entire swab is then cut into the sample tube. When the bindle contains a large
amount of debris, a representative amount may be sampled.
e Any extract remaining after analysis shall be retained since these samples may not be
homogeneous.
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3.1.4 Fingernails or Fingernail Clippings
¢ Fingernails or fingernail clippings should be imaged prior to sampling.
e Swabs from the nail(s) may be collected for profiling of tissue and cellular debris external
to the nail itself. The entire swab tips are cut into the sample tube.
o If surface material, i.e. blood or dirt, is observed on the nail, the nail may be washed by

immersing in 200uL of dilute G2 buffer (1:1 solution of H20:G2 buffer) in a
microcentrifuge tube with gentle agitation. This may be appropriate when att%o
obtain a DNA profile of the surface material separately from the nail itself.

e The washing is then transferred to a new microcentrifuge tube and dig by g
10uL Proteinase K.

e Any clippings that remain after digestion are dried and re-packag he

3.1.5 Hairs %
y

idence.

Note: Prior to DNA analysis, hair evidence shall be examin ualified Biological
Screening analyst to determine suitability for DNA analysis.

itha sterile scalpel. Remove the
titute. Use a pipette to wash the
air with clean forceps and wash in

For mounted hairs, score the edge around the coyefislip
cover slip by prying it off or by soaking the slide in
mounting medium away with xylene substitute. Pi
a beaker, on a watch glass, or on a microsgop
with sterile, de-ionized water in a clean contain

Note: A reference (known) hair sample,is processed in the batch alongside the questioned hair
sample(s) as an internal control. Pro @ g of the control hair should include shaft and root

samples.
e Examine the hair, miéko igally if necessary, for the presence of surface materials (i.e.
C
a

blood or dirt) q\d entthe findings. The hair may be placed on a clean piece of
white paper or igroscope slide for examination.
o If surfa Nbserved on the hair, the hair should be washed by immersing in
[ buffer in a microcentrifuge tube with gentle agitation. This may be
en attempting to obtain a DNA profile of the surface material separately

appro e
fro t@t elf.
o The'washiag is then transferred to a new microcentrifuge tube and may be extracted by
d 10uL Proteinase K.
roximately 1cm of the proximal (root) end of the hair for digestion. Using clean
orceps, place the hair root into a sterile 1.5mL tube.

. ut approximately 1cm of the shaft adjacent to the root for separate analysis as a
substrate/shaft control. Add the shaft portion of the hair to a sterile 1.5mL tube.

e To minimize the number of transfers, hairs may be cut directly into and digested in a
screw-cap tube. Alternatively, if a 1.5 mL Eppendorf tube is used, the cap can be cut off
to be put directly onto the EZ1-XL.

e The remaining portion of the hair is re-packaged with the evidence.

o DNA extracts from hairs will always be retained.
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3.1.6 Swabs for differential extraction
e Sample size is dependent on the amount of starting material. For samples with one or
two swabs, the swabs are routinely sampled in their entirety. For samples with larger
numbers of swabs, up to two swabs worth of total volume is routinely used — for
example, half of each of four swabs. However, if microscopic analysis was previously
conducted and indicates that many spermatozoa are present (2+ or greater), gsmaller
sample size may be appropriate.

e Internal cavity swabs, such as oral, rectal, vaginal and cervical s
cuttings from the crotch area of underwear, are likely to have

Likewise, samples where the epithelial fraction is probati
should have the substrate processed in its own tube.

o For samples which are likely to contain moderate or@mall atounts of epithelial DNA,
such as external body swabs or less-intimate clothin ins \the substrate may be
added back to the sperm pellet when it come th b

3.1.7 Other tissue samples
Refer to the EZ1 DNA Investigator handbook for instructi on the appropriate sample size
based on tissue type. The extraction proce is asyfor other sample types.

3.2 Qiagen BioRobot EZ1 Advaneed-XL DNA Extraction

Reference: EZ1 Advanced X al

General Instructions:
e Use the Traceyor \olume protocols for all questioned and known forensic

casework sam .
e Wherei ionsSare required, they may be performed in either an incubator or in a
thermomiXxer se 00 rpm and appropriate temperature.
o Questigned known samples shall be eluted in TE buffer.
xception: in rare instances, a non-consumed extract yields a low amount of
, and the decision is made to process more of the original evidence and
combine the extracts in order to maximize yield. If the intent is to combine the
second extraction with the first, use DNA Stable to dry the combined extract and
reconstitute with 15 pL dH20O, then the second extraction (and its corresponding
reagent blank) should be eluted in water, not TE buffer, since the concentration
of 80 uL of TE elution buffer to 15 yuL has an adverse effect on amplification.
e Elution volumes are selected based on sample type and/or quantity:
o Larger elution volumes (200ul) may be selected for most reference samples.
o Smaller elution volumes (no less than 40 pL) are recommended for reference
blood samples from decedents, previously extracted database samples, and all
guestioned samples.
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o If the entire sample was consumed, the total elution volume shall be 40 uL, and
at least half of the extract volume (20 uL) shall be retained.

o If more than one elution volume is used in a set of known sample extractions, the
corresponding reagent blanks should use the most stringent elution volume used
in that set.

¢ Duplicate reagent blanks are created for each set of questioned extracted samples taken
through the same extraction protocol (e.g. sperm/substrate, epithelial and/or disect) on
the same day by the same analyst.

o Exception: if there is only one questioned sample to which the blank
corresponds, it is not necessary to make duplicate blanks for a le s

o Reagent blanks are named by extraction type, date, analyst, and replicate 1 or 2
(RBS 14-1025CD-1 and RBS 14-1025CD-2).

o Both reagent blanks are quantified.

o If both blanks have undetermined quantification res
proceeds directly to amplification (if appropriate).
directly to DNA-Stable LD. Otherwise, amplify whi
guantification results and DNA-Stable the other.

o Direct extraction blanks — duplicate blanks a
performed (Trace and/or Large Volum Si i
the set.

o Differential extraction blanks — du

for each EZ1 protocol
st digest volume within

protocol from the sperm blafks i

e A single reagent blank is created for a s
most stringent elution volume

pe'extracted, quantified and amplified. Alternatively, when

%- a reference, one of the swabs may be used for

e Casework buccal swabs ma
at least two swabs are includ
direct amplification usin alEiler Express, following the protocols in the Forensic
Biology Database M

3.2.1 Direct (non—o?f ial) Extraction for Questioned samples
ggay

Note: Swabs or cuttj placed in either a 2.0 mL microfuge tube or a 1.5 mL QlAcube
microfuge tube, Si f these will accommodate a spin basket. If a 2.0 mL tube is used,
an additional tr will need to take place before the sample can be put on the QlAcube
instrument.

esponding samples.

1. Prepare pre-digest solution:

o%(Number of samples + 1) x 480 ul G2 buffer

(Number of samples + 1) x 20 ul Proteinase K

dd enough pre-digest solution to each sample cutting to allow for at least 200ul of free
quid in the tube after absorption by the substrate.

Note: for hair samples and nail clippings*, also add 10 ul DTT.
(* when the source or owner of the nail needs to be determined) This will also require
additional corresponding reagent blank(s).
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3. Incubate at 56° C for 1.5 — 2 hours at 900 rpm on a thermomixer.

© No s

Option 1 — Large-Volume Protocol:

Centrifuge briefly to remove liquid from inside the lid.

Transfer the substrate to a spin basket and replace in the tube.

Centrifuge at ~14500 rpm for 5 minutes.

Remove substrate in spin basket to a separate labeled tube.

Transfer up to 500 ul of the digest into a sterile 1.5mL or 2.0 mL screw-cap tube. Add 1
ul carrier RNA solution to the transferred digest solution.

For samples that typically yield less DNA or if the sample required
buffer for thorough cell lysis, the analyst may transfer up to 5001
an EZ1 sample tube, add 14 carrier RNA solution, and add
minutes at 56° C) Buffer MTL.

Load the sample(s) onto the EZ1, select the Large-Volumg Protogol gand elute in 404
TE buffer.

Option 2 — Large-Volume Protocol for Consumed Samp

10.

11.

1

If the entire evidence sample has been cons a igested, the analyst shall
transfer the entire volume of digest solutig an EZ1 sample tube (or tubes — with no
more than 5004 in each tube), add 1 of carrier olution and add 4004 of pre-

warmed (10 minutes at 56° C) Buffer
Run the Large-Volume protocol an
On occasion, use of more than one tube required to digest and extract the entire
sample efficiently. In such sitgations, th 1 extracts obtained from all such digests
may be combined in one tube proceed to the quantitation step.

in | TE buffer.

Insert the DNA Investig the slot located on the front of the BioRobot EZ1
Advanced-XL.

Turn on the pew: iteh on the back of the instrument.

Directio S ed on the screen on the front of the instrument. Press the START

button to rge Volume protocol (Trace protocol may be used for samples
requiripgtesSydigest buffer. If used, corresponding reagent blanks must also use Trace
pro and, Trace protocol must be documented in bench notes and central log), TE

elation and elution volume (typically 40 uL, exceptions documented in bench
ot nd central log)

ollow the instructions displayed on the screen to set up the reagent cartridges, digest
bes, tip holders, and elution tubes.

Note: Ensure that the reagent cartridges snap into place in the cartridge rack and that the caps
are removed from the sample tubes and elution tubes prior to loading on the deck. The caps
from the sample tubes may be discarded. The caps from the elution tubes are retained and
replaced upon completion of the protocol.
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If fewer than 14 samples are being extracted, reagent cartridges and consumables need to be
used only for the occupied channels.

13. Upon completion of the protocol, remove the elution tubes containing the purified DNA
and cap the tubes.

14. The extracted DNA is now ready for quantification (optional for known sampl%

amplification. DNA extracts can be stored for several weeks at 2°C to 8°C. E
should be dried down with DNAstable LD for long-term storage.

15. Clean the instrument by wiping down with ethanol, followed by di ater jafter each
use. Do NOT use bleach, as it may react with the extraction reag

16. Clean the piercing unit after each use by selecting optio ‘Man{’) on e main menu,
then option 3 (“Clean”). Then wipe each piercing unit dowl with

3.2.2 Differential Extraction with QlAcube Automated

Note: Swabs or cuttings may be placed in either a miérofuge tube or a 1.5 mL QlAcube
microfuge tube, since either of these will accomm@date alspin,basket. If a 2.0 mL tube is used,
an additional transfer step will need to take place before sample can be put on the QIAcube
instrument.

Before starting:

1. Refer to QIAcube Loading Chart f ect loading of sample tubes in the Rotor Adaptor and
Shaker
2.Heata2mLor 1.5mL tu maixer to 56° C for the epithelial digest, and a 1.5 mL tube

thermomixer to 70° CJor e Sperm digest

N‘erential extraction:

3. Add 480 uL 20°uL Proteinase K to each sample. Optional: a G2 buffer / Proteinase K
master mix be prépared with (number of samples +1) * 480 uL G2 and (number of samples
+ 1) * 20 uk Proteinase K; distribute 500 pL of master mix to each sample.

4.1 6° C for 1.5 — 2 hours at 900 rpm on a thermomixer.

Sample preparati

5. Centiifuge briefly to remove liquid from inside the lid.

6. Transfer the substrate to a spin basket and replace in the tube.
7. Centrifuge at ~14500 rpm for 5 minutes.

8. Remove substrate in spin basket to a separate labeled tube.
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9. Vortex to thoroughly re-suspend, and centrifuge briefly to remove liquid from inside the lid. If
the sample is in a 2.0 mL tube, transfer all of tube contents to a 1.5 mL QIAcube tube.

Loading the QlAcube:
10. Fill tip racks with adequate supply of disposable filter tips, 1000 pL, wide-bore.

11. Aliquot Buffer G2 in 30 mL reagent bottle in Reagent Bottle Rack position 1. Do ot fi
above the fill line. Minimum volumes of G2 buffer are listed in the table below:

# samples Buffer G2 (uL) x
7 or fewer 16920 Q

8 18980
9 21040
10 23100 v
12 27220

12. Add sterile water to the fill line of the reagent ba@ttle in ition 2. This bottle may either be
kept capped during part A, or not loaded u rt Bjof the QlAcube run.

13. Place clean, labeled, straight-sided 2 mL tu
uncapped) in Shaker. These tubes
QIAcube Loading Chart for correct t
corresponding lid slot, since this i

h as screw-cap EZ1 sample tubes,
ultimately’contain the epithelial fractions. Refer to the

pe Pesition. Each tube must also have a plug placed in its
% optical sensor detects that a tube is present.

14. Place lysed samples from ste€p 9.if position 3 of the QlAcube rotor adaptor, with lid in
position L3 (see imagg below '¢f rotor adaptor).

«

L1
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15. Place rotor adaptors containing samples into QlAcube centrifuge. Refer to QIAcube Loading

Chart for correct position.

Running the automated wash protocol:

16. Remove G2 bottle cap.

17. Turn on the QlAcube by pressing the power button.

18. Run QlAcube Separation and Lysis protocol, “Separation and Lysis 12 A”. % col
can be located as follows: under DNA, select Pipetting; select Epithelial and SpermyCell, select

Lyse 12 A mod. Start and follow prompts.

19. At the conclusion of “Separation and Lysis 12 A” protocol, refill the tip r needed and
ensure that both the Buffer G2 reagent bottle and sterile water réagent hottlg are in place and
uncapped. Epithelial fractions are now located in the shaker and @an b oved from the
QIAcube at this point.

20. Run “Separation and Lysis 12 B”.

21. After protocol “Separation and Lysis 12 B” is camplet h sperm fraction will be found in

the 1.5 mL tube in rotor adaptor position 3.

Sperm fraction processing:

22. Re-suspend the sperm pellet by Yartexing; rifuge briefly to remove liquid from inside the
lid. For all samples, remove 3 uL to roscope slide and proceed to stain. For samples not
previously examined microscopicall % les will be retained in original packaging. Typically,
for samples not previously exa mieroscopically, slides will be examined and results
reported only when a probatiyvejigterpretable male profile is ultimately obtained from the sample

and there is no presumptive tive test result for semen.
L 4

Staining of Slides
This is a differefiti
e Heat fixce

Nrocess to aide in the conclusive identification of spermatozoa.
icroscope slide by gently flaming or by placing the slide in a 37°C

wash away the Nuclear Fast Red with deionized water.

iately cover the slide/debris with Picroindigocarmine stain (PICS) and let stand for

seconds.

ently wash the slide with reagent grade ethanol. Allow to air dry.

dd Permount and a cover slip.

o Examine the slide microscopically (200-400x) and record the results based on the
interpretations given below.

. C& slide/debris with Nuclear Fast Red stain and let stand for at least 10 minutes.
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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 thrgtighout the
cells and extends into polyp-like structures, which are occasionally observed with ye

If no spermatozoa are observed on a slide, one of three options may be taken
absence:
e Using the same extract, re-spot the slide and perform a second
¢ A second analyst may examine the slide for a microscopic vegifi
conclusion is reached on the same slide, the verification by&he secondw@nalyst is
im

documented.
¢ If the sample was collected within 48 hours of the assault,
performed to confirm the presence of seminal fluid. &

23. Add the following reagents to each sperm fragti

oassay test may be

140 pL Buffer G2
20 pL Proteinase K
40 uL IM DTT

Optional: these reagents may be pr and distributed as a master mix.

(number of samples + 1) *440,uL Buffer G2

(number of spr* 20 pL Proteinase K

(numbenrof +1)*40 uyL IM DTT

a s have been added to the tube.

Distribg uL of master mix to each sample.
Optional:ﬁ te is being added to its sperm pellet, it is added after the sperm pellet
' g

and vortexed briefly, followed by addition of the substrate.

24. Incubate at 70° C at 900 rpm in a thermomixer for 10 minutes.
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Preparing for DNA Extraction:

25. Pre-warm Buffer MTL at 56° C for approximately 10 minutes.

26. Epithelial fraction: add 400 uL warm Buffer MTL to the 2 mL sample tube, along with 1 uL
cRNA. Run Large Volume extraction protocol with elution in 40 uL TE buffer.
27. Sperm (and/or substrate) fraction: if applicable, remove substrate by spin basket
described in steps 5-7). Add 1 uL cRNA. Run Trace protocol with elution in 40 E buffer

Optional: sperm (and/or substrate) fractions may be run by Large Volum col, his must
be documented in the bench notes and central log.

EZ1 Extraction:
Refer to Section 3.2.1 (Direct extraction) steps 9 — 16 for instructi@ns on extraction and
clean-up.

QIAcube clean-up:

After running a protocol, perform the regular maintenance prgeedure:
e Wipe down platform with a Kimwipe moistened with*ethanol and then distilled water.
o Do not directly spray the insi the\®IAcube with water or ethanol.
o Do not use bleach, which can react witRthe reagents.
e Empty the waste drawer.
o If necessary, wipe dowE

ith a Kimwipe moistened with ethanol and then distilled

water.
e Remove used disposabl d unwanted samples and reagents from the
worktable. Discard in bi ardous waste.

o Plastic rotor a@laptors are single use only.
* Replace the ligs %nt pottles and close tightly.
e Re-rack the tipsﬂ re any partially used tip racks.
3.2.3 Direct (nOn-differential) Extraction for known samples
1. Preparg’the fare-digest solution:
Nu r of samples + 3) x 230 ul G2 buffer

er of samples + 3) x 230 pl sterile de-ionized water
(Number of samples + 3) x 10 ul Proteinase K

2.\WAdd enough pre-digest solution to each sample cutting to allow for at least 200ul of free
uid in the tube after absorption by the substrate.

3. Incubate at 56°C for at least one hour.

4. Following incubation, transfer 200l of the digest buffer into a sterile 1.5mL or 2 mL
screw-cap tube.
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5. Insert the DNA Investigator card into the slot located on the front of the BioRobot EZ1

Advanced-XL.

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

7. Directions are displayed on the screen on the front of the instrument. Press the START
button to select Trace protocol, TE elution buffer, and elution volume (typicallyg200 puL).

tubes, tip holders, and elution tubes.

Note: Ensure that the reagent cartridges snap into place in the cartridge
are removed from the sample tubes and elution tubes prior to loading on th
from the sample tubes may be discarded. The caps from the elutio
replaced upon completion of the protocol.

If fewer than 14 samples are being extracted, reagent cartridges aRd consumables need to be
used only for the occupied channels.

9. Upon completion of the protocol, remove thegelution tébes containing the purified DNA
and cap the tubes.

10. The extracted DNA is now ready for,
amplification. DNA extracts can be Stor

tification (optional for known samples) and/or
for Several weeks at 2°C to 8°C.

11. Clean the instrument by wiping,down witl€thanol, followed by distilled water, after each

use. Do NOT use bleach, as react with the extraction reagents.
12. Clean the piercing unit e by selecting option 2 (“Man”) on the main menu,
then option 3 (“Clean)). n wipe each piercing unit down with ethanol.
L 4

N\
<
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Section 4 DNA Quantification

Questioned samples and known samples not amplified by GlobalFiler Express are routinely
guantified in single reactions in order to preserve extract. A single quantitation reaction is
typically used for each questioned reagent blank, but is not required as long as the extract is
amplified. Quantitation is not mandatory for database samples or forensic known buccal

samples amplified by GlobalFiler Express.

More than one batch of extracts may be included on the same quantitation plate. In es,
the plate’s name should include the initials of each analyst, and each analyst i on or
documentation of their own samples.

References:
e ABI Prism 7000 Sequence Detection and Applied Biosyste 0 ime PCR
System User Bulletin
e Applied Biosystems 7500/7500 Fast Real-Time PCR Syst&m Ma ance Guide
e Applied Biosystems Quantifiler HP and Trio DNA Quantification Kits User Guide

4.1 Preparing the 7500 Real-Time PCR Instru

¢ Open the HID Real-Time PCR AnalysiS)software;
o Log in under analyst nam ini

Select the Quantifiler Trio icon

e On the left is a menu with three part
Run Method

o Run method is corig

o Under Experimental P

the batch na

K can be ad nguish between multiple quants in a single batch (ex.

13—1230mc _Also, the designator “QT” may be added to the beginning of
t

theypraject Rame. Default settings below are correct and should not be

cha ument: 7500 (96 wells); Experiment Type: Quantitation — HID
&Curve; Reagents: TagMan Reagents; Ramp Speed: Standard (~1
complete a run).

ments section may be used to add instrument number or other relevant

[ ation.
@der Plate Set Up, the default settings include Standards and NTC.

»= Under the Define Samples tab, add samples. These can be left as
Sample 1, Sample 2, and so on, with Q or K codes manually written
on printouts later; or they can be entered with Q or K codes.

= Under the Assign Targets and Samples tab, highlight a box (or boxes)
on the map, then check the box from the list on the left (Heading:
Assign samples to the selected wells) for the corresponding reaction
well(s). Data collected from wells that are assigned to the same
sample will be averaged by the software.
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= Standard Curve wells are already correctly assigned. The template
default includes one NTC reaction. Be sure that the final plate
includes two NTC reactions.
»= The Quantifiler Trio report prints out results ordered by rows (i.e. Al,
A2, A3, A4d..)).
= Selected samples are automatically assigned four targets: T.Large
Autosomal (T-L) , T.Small Autosomal (T-S), T.IPC, and T. Male (T.Y).
e Save the experiment in the experiments folder (Applied Biosystems > 7500
experiments)

4.2 Preparing the DNA Quantitation Standards

Note: The volumes listed below are minimum volumes to optimize
Larger quantities of standard curve may be prepared by scaling all Volumes as needed.
Prepared standard curves can be stored for up to two weeks at [
the date made, the expiration date, and the reagent lot nu rs.
make 20 pL of standard 1. The directions may be modified
standard 1 if desired (example: 50 pL Quantifiler THP_DNA
THP DNA Standard)

directions below will
different volume of
ffer and 50 pL Quantifiler

e Bring the reagents to room temperature bef@re pi g.
o Label five sterile microcentrifuge tu r standards 1 through 5.
e Dispense 20 pL of Quantifiler THP DNA Dilutian Buffer into Std 1 and 90 pL into each of
the remaining tubes
o Prepare Standard 1:
o Vortex the Quantifiler
o Using a new pip '
for standard
o Mix the dilutioryth

NA Standard for 3 — 5 seconds.
20 pL of Quantifiler Trio DNA Standard to the tube

hly.

o Prepare Stan S ugh 5:
o ings& N ipette tip, add 10 pL of the prepared standard 1 to the tube for the
angar

standard thoroughly.

o) Xt
%t until you complete the dilution series.

Th oxiMate concentrations of DNA in prepared Standards 1 through 5 are as follows:
rd 1 ~ 50ng/uL
tandard 2 ~ 5 ng/uL
tandard 3 ~ 0.5 ng/uL
Standard 4 =~ 0.05 ng/uL
Standard 5 =~ 0.005ng/uL
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4.3 Preparing the Reactions
e Bring the reagents to room temperature before pipetting.
It is recommended that preparation and aliquotting of the master mix take place in a
designated hood in order to minimize the introduction of contamination as well as dust or
particulate matter. Addition of DNA to the plate may happen in the designated hood or
at the analyst’s bench.
¢ While preparing the reactions, keep the 96-well reaction plate in a base (not difectly on
the bench top) to protect the plate from scratches and particulate matter.
e Calculate the volume of each component needed to prepare a master
few additional reactions. This calculation is made automatically on the
well plate QPCR worksheet that is used for well mapping.
o Quantifiler™ Trio Primer Mix at 8 uL per reaction.
o Quantifiler™ THP PCR Reaction Mix at 10 puL per re
e Vortex the Quantifiler Trio Primer Mix for 3-5 seconds and
opening the tube.
o Swirl the Quantifiler Trio PCR Reaction Mix gently before Using. not vortex it.
e Pipette the required volumes of the components int terile tube. Vortex and
centrifuge briefly.
Dispense 18 pL of reaction mix into each re
e Add 2 pL of sample, standard or control togthe applicable wells. 2uL of dilution buffer is
added to each NTC well.
e Seal the plate with the Optical Adhesive Cover.
between each of the wells.
o Centrifuge the plate at 3000 rpm for at leas econds to remove any bubbles.

y before

ntrifuge

an applicator to create a firm seal

4.4 Sample Loading

e Push the tray door on th ment to open it.
e Load the plate into the Ider in the instrument. Ensure that the plate is properly
aligned in the holder, Wi otched A12 position in the top right of the tray.

o Close the traygdoass, ARply pressure to the right side of the tray door at an angle.

4.5 Starting R
o Click t@ box labeled START RUN in the upper left hand corner.

4.6 n ing the Data
e run is complete and the quality checks described below in 4.6.1 through 4.6.4
ave been completed, print the Experiment Results Report for documentation in the
ntral log file.

4.6.1 Checking the Standard Curve

The large autosomal, small autosomal, and male DNA Standard curves need to be assessed for
their R? values, slopes and Y-intercept values. No more than two data points may be removed
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from a standard curve in order to achieve passing quality metrics, and it is not acceptable to
remove both end points from either end of the standard curve.

R? is a measure of the closeness of fit between the standard curve regression line and the
individual data points of the quantification standard reactions. A value of 1.0 indicates a perfect
fit between the regression line and the data points. Passing value for R? is >=0.98. It is
acceptable to remove up to two data points in order to achieve a passing R? value. If after
removing up to two data points, the R? value is <0.98, the plate must be re-run.

Slope is an indicator of amplification efficiency. A slope value of -3.3 correspoRds to
doubling of the amplicon at each cycle. Acceptable slope values fall in the ran -3.010°-3.6.
Slope values outside this range require approval by the DNA Technical

Y-intercept is the theoretical expected quantity for 1 ng/uL of DNA.
compare performance among different QT kit lot numbers. If an a

guantity, which may lead to higher peak heights and possib
analysis of amplified samples. Conversely, if the average
value, the standard curve will shift to the right and s st
will now quantify at 2 ng/pL. This will cause an oyveréstimation of DNA quantity, which will lead
to lower peak heights and possible stochastic effegts in t lysis of amplified samples.

Typical ranges for Y-intercept values are 2
curve, 26.8 — 27.3 for the small autosomal
standard curve. During QT kit verification, the

or the large autosomal human standard

logbook. If a Y-intercept falls farther
must be notified to determine a course

4.6.2 Checking the Internal ntrol (IPC)

IPC values are documented ifjth periment Results Report for each reaction. As per the
manufacturer, the IP or each reaction is expected to fall in the range of 26 to 30.
Values lower than Xeeo served, but these do not require any notation since there is no
stfeam processing. When a C+ for an IPC is greater than 30, the

sample shoul essed for possible amplification inhibition. Such samples should be noted
with the anal on the quantitation report printout to draw attention to the potential
impact o n. Note that excessive quantities of DNA do not exhibit excessive
congentra inhibition.

46.3 ing the Passive Reference (ROX)

The passive reference signal flag (on the QC summary page of the Experimental Results
Report)indicates if any samples exhibited a bad passive reference signal. The results of this
check should be documented on the 1% page of the report and included in the central log. The
Technical Manager is to be consulted when any samples fail this check.
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4.6.4 Checking the No Template Controls (NTC)

In the Results Table of the Experiment Results Report, confirm that the quantity of DNA for both
Trio Human (large and small) as well as Trio Male is negative (Ct = undetermined). A detected
guantity of DNA could indicate contamination of the master mix. If the quantity of either Trio
Human or Trio Male is greater than zero, consult the DNA Technical Manager for a course of
action.

4.6.5 Checking the Initial Template Quantity

Quantities of DNA, including large autosomal (T-L), small autosomal (T-S) and -Y)
are listed for each reaction in the Results Table. The Quantity (Mean) column pro es the
average of any wells assigned to the same sample identifier in 4.1. Whe will not
be performed based on the quantification results (as described below), t e eflected in
the bench notes for that sample.
4.7 Using Quantitation results for DNA Screening
4.7.1 Determining aratio of female to male DNA detected |n

e When female DNA is in excess, an estimate of the r ale to male DNA can be

Il autosomal
|d|ng by the male quantification

made by subtracting the male quantification v

e The calculation of minor female D
accurate and should not be used to ass e¥suitability for analysis.

4.7.2 Assessing whether or not amextract isflikely to be single-source, either entirely or

effectively, for the purposeg’ORSTR amplification:
e NOTE: either of the below si % s relies upon the assumption that a sample is likely
to have DNA from only ¢ p putor of the gender in question. Some case scenarios
(e.g. multiple possible assailaats or the possible presence of a consent partner as well
assumption.

e Single- sourceﬂ ively single-source) female: Intimate samples from a female’s
evidence co N at is, body swabs or underwear from an evidence kit) with no
male D re likely to be single source. Alternatively, samples with detectable
male D in a ratio of greater than 4:1 female: male are likely to be effectively
single §ourc uitable for comparison for the major (non-male) component.

e Sipgle- male: Samples where the male DNA quantitation value is higher than the

totahhuman quantitation value are likely to only yield results suitable for comparison for

contributor(s).

4.7.3 mining suitability for future testing for probative male

ample decision trees for this process (for consumed samples) are shown in

ppendices D - F. These are general guidelines and may not apply to the specific details
of a given case. Analysts use case-specific information to make decisions, and
document their reasons for decisions that differ from the suggested guidelines. The
guidelines below apply to typical samples from female victim evidence Kits:

e Extracts with a T-S result of lower than 0.002 ng/uL (if likely to be single source) or lower
than 0.007 nag/uL (if likely to be a mixture) will not routinely proceed to amplification.

as an assailant) precl
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o Extracts with no male DNA detected will be retained with no further testing. (Exceptions
would include samples where a female profile may have probative value, such as swabs
from a condom.)
e Extracts with any male guantitation value of 0.02 ng/uL or lower are recommended for Y-
STR analysis in cases with a known suspect. These may proceed to STR amplification
in non-suspect cases if the female: male ratio is less than 5:1.
e Extracts with male DNA present at ratios greater than 4:1 female: male are ngPsuitable

include non-suspect cases or event-specific scenarios; these extracts
STR testing when ratios are 5:1 female to male or less. Exceptions outsi@
range require documented approval from the DNA Supervisor or Techni

o Extracts with male DNA present in a ratio of 4:1 female: male or |
autosomal DNA concentration less than 0.07 ng/yL, are best sui
only if the entire remaining extract is consumed.

e Consumed samples with likely mixtures: Extracts likely t infimixtures are ready for
STR DNA analysis when ALL three conditions listed belo

or male DNA concentration is below the minimum cdhcentrations, the extract is best
suited for STR analysis only if the entire remaining e

o male DNA is present in a ratio of 4:1 f :

o male DNA concentration is equal t an 0.02 ng/uL

conditions are met. If total human DNA
m concentrations, the extract is best

o male DNA is present j atio of 4:1 female: male or less

o total human DNA

o male DNA conc

o NOTE: When Y-STRg a
retained regardless offWwhe

Nlity for future testing for probative female
en with male sexual assault suspect kits, where the question is

whether femal may be present. The Quantifiler Trio Kit is optimized for determining a ratio
of female to,male DNAwhen the female DNA is in excess. Variability in copy number for the Y
target re [ lower accuracy in predicting successful amplification of a minor female
contkibutor§sHowever, when T-Y is equal to or greater than T-S, the chance of obtaining

stllts becomes highly unlikely.

tracts with a T-S result of lower than 0.002 ng/uL (if likely to be single source) or lower
an 0.007 na/uL (if likely to be a mixture) will not routinely proceed to amplification.
xtracts with T-Y greater than or equal to T-S are not suitable for routine analysis.
Exceptions may be made on a case-specific basis and require documented approval
from the DNA Supervisor or Technical Manager.

mended or when low DNA is reported, extracts are
r or not the original evidence was consumed.

4.7.4 Determinin
This situation ar
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4.7.5 Rationale for recommending consumption of extract:

In instances where quantitation results indicate that limited amounts of DNA (<0.07 ng/uL) are
present, the best course of action depends in part on whether one or more sources of DNA are
likely to be present in the extract. While single-source extracts may yield results suitable for
comparison at very low template quantities, the same is not true for mixtures. The combined
information from both human and male DNA quantitation results may indicate whether it is
reasonable to expect the extract to contain a mixture. Furthermore, some sample ty (such
as gun swabs and contact swabs) are likely to contain DNA from more than one individ y
their nature.

A total of 2 ng or more of DNA enables an analyst to amplify the sample once at amoptimal

target concentration of 1 ng while retaining at least half of the extract. W s thagy2 ng of
total DNA is present in a sample (i.e. when a 40 pL extract has a total hu
concentration of less than 0.07 ng/uL), it is not possible to optimize Si retaining half

the extract.
4.7.6 Determining suitability for future testing for nonsgrobative / amplifications

Samples such as the epithelial fraction from a differe
a QA check to the extraction and sample handling
guantities of DNA present, they are occasionally [Qw in q
a QA check, it is not necessary to request permissi@n to

bo b are routinely processed as
ough these often have robust
. Since these samples are run as

tion has a T-S concentration less than
non-probative fraction from a differential
ng/uL, a full-volume amplification will be

When a non-probative fraction from a diffefential extr
0.004 ng/uL, the extract need not be amplified.
extraction has a T-S value between Q04 and

performed without drying down the f.

4.7.7 Rationale for stopping@ f a sample based on low concentration
t

Based on validation studies,

of being suitable for ¢® i when the input template DNA is less than 0.063 ng. Based on
the low chance of succ&saa les likely to be single-source (such as blood stains, hairs, and
some sperm a ialgactions) with a T-S value of less than 0.002 ng/pL will either be
reported as rec Y-STR’s (if appropriate) or that no further analysis will be performed
on the samplef’0. /UL is the concentration where, if the extract were dried down with
DNAStabl recgnstituted with 15 pL, input template DNA would be ~0.076 ng.

containing a single source of DNA has a limited chance

ourge mixtures, sample below 0.25 ng of input template DNA have a limited chance of
for comparison. Based on the low chance of success, samples likely to contain
(such as body swabs and contact DNA samples) with a T-S of less than 0.007 ng/uL
will either be reported as recommending Y-STR’s (if appropriate) or that no further analysis will
be performed on the sample. 0.007 ng/pL is the concentration where, if the extract were dried

down with DNAStable and reconstituted with 15 pL, input template DNA would be ~0.266 ng.

In case-specific circumstances, it may be appropriate to proceed with such extracts. Discipline
management may choose to overrule these thresholds for rare exceptions. Extracts not
amplified due to insufficient DNA are routinely retained.
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Section 5 DNA Amplification

References:
e GlobalFiler PCR Amplification Kit User Guide
o GeneAmp® PCR System 9700 96-Well Sample Block Module User’s Manual

51 Amplification Cycling Parameters

e Ensure AB GeneAmp® PCR System 9700 thermal cycler has been turn on“ the
instrument time to properly warm up.
e Confirm the cycling parameters for user: alaska, program: gf-cs
e Max ramping mode is used for amplification

95°C for 1 minutes, then:

ramp 100% to 94°C for 10 seconds

ramp 100% to 59°C for 90 seconds

for 29 cycles, then:

60°C for 10 minutes
4°C hold

5.2 Amplification Set-up of Forensic£ZaseworkSamples

e |f amplification reagents havelgeen frozepf allow them to warm to room temperature,
then vortex for 3 seconds andgeentrifuge briefly before opening tubes. Thawing is only
required during the first use ¢ % . After first use, reagents are stored at 2-8°C

e If reagents have been s 3 °C, allow them to warm to room temperature, then
vortex and spin briefl %entrifuge.

o Transfer the amplificati ents to the designated PCR set-up area.

[ )

If casework eftr e been stored at 2-8°C, allow them to warm to room
temperature, th&rt

and spin briefly using a centrifuge.
Note: Do n oseeagents to light for extended periods of time.

Note: Gentkifugation of the primer mix should be minimal to avoid primer collecting at the
ottormigf th e.

o re a PCR master mix by adding the following volumes of reagents to an
ppropriately sized tube:

o # of samples x 7.5uL GlobalFiler Master Mix
o # of samples x 2.5uL GlobalFiler Primer Set

Note: Prepare enough for a few extra reactions to allow for loss during pipetting. This is
calculated automatically on the DNA amplification/electrophoresis worksheet.
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e Vortex the master mix and spin briefly. Transfer 10uL of master mix to each sample well
of an 96-well amplification plate (optical skirted plate or non-skirted plate is acceptable).
Cover the entire well plate with Glad® Press ‘n Seal (or equivalent, such as aluminum foil
or kim wipes).

e Prepare the samples to be amplified in individual tubes

5.3 Selection of amplification target values

o For any sample in a case with a named suspect where the original matefial ha
consumed, at least half the extract must be retained. For example, for 40 of extract
from a consumed sample, 2 pL are used for quantification and at |& 0 pL to be
retained, leaving up to 18 pL available for amplification. i

¢ If the sperm and substrate fractions are both extracted and jtatee far a given
sample, it is only necessary to amplify one of them. The@ecisionl of which extract to
amplify will be based on the Quantifiler Trio results. Note @n the worksheet if an
extract is not amplified.

¢ Amplification volumes are selected based on the Quantifiler %rio Small Autosomal (T-S)
results. Forensic casework amplifications sho e d at 1 ng, if sufficient extract
is available. Exceeding an input of 1 ng can lgad 1@ in€reased artifacts, which can in turn
complicate interpretation.

o Exception: Degraded or inhibited DNA sa s may benefit from more than one
amplification at different tar ut DNA amounts. Quantifiler Trio results can be
used to calculate a degraddtion i mall autosomal target / large autosomal
target = degradation index (DI) Dl is greater than 1, it may indicate

degraded DNA or the fisesence CR inhibitors. Note that very low template
DNA samples (T-S < @008 ng/pL) may also have a DI greater than 1, in which
case the Dl is not nec %

an indicator of degradation or inhibition. At this
time, the use of sfnot been validated for use in routine casework. If
degradation ig,s ctéd, the analyst should consult the DNA Technical
Manager for a‘€o f action.

turer may label this as DNA Suspension Buffer) to bring the

e Add TE* buffét
sample to a final™@lume of 15uL.
e Nosam t may be amplified at a greater volume than its corresponding reagent

blank. t blanks amplification volumes are routinely 15 pL. At a minimum, volumes
shouldibe choSen based on the largest volume used in the corresponding casework
extract

Lowslevel samples (concentration < 0.07 ng/uL) appropriate to consume (non-suspect

esNor suspect cases where written permission has been granted by DOL) should be

ied’down with DNAStable LD and reconstituted with sterile water in order to make best

se of the extract. This will typically be 15uL of sterile water, but may be adjusted such

at the target input is as close to 1 ng as possible.

o \When extracts previously DNA Stable-d are reconstituted for amplification, the
corresponding designated reagent blank (typically designated as reagent blank replicate

-2) is reconstituted in the same volume of sterile water and amplified.
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Positive Amplification Control

Vortex Control DNA and spin the tube briefly. Add 10uL control DNA to 5ul of low TE
buffer in a 0.5mL tube.

Negative Amplification Control

Add 15puL of TE™ buffer.
o Transfer the entire 15uL of the above prepared samples to the apgropsiate s le well,
te fip is

already containing the PCR master mix. During sample addition, the pip
inserted through the Press 'n Seal (or through aluminum foil ' pes/are shifted
immediately before addition of sample).

¢ Once all samples have been added, remove the Press 'n'€eal ( r plate covering)
and cover the plate with a sheet of amplification tap
o Transfer the plate to the PCR room and place direct o,the thermal cycler. If a skirted

optical 96 well plate is use, place a compressi a the plate. Start the run.
e Store amplified products at 2-8°C. All amplifi%s will be disposed of upon

completion of the technical and administrative reviews,of the case.

)

Q
'Q
QN
<
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Section 6 Data Collection by 3500xI Genetic Analyzer
References: Applied Biosystems 3500/3500xL Genetic Analyzer User Guide

6.1 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 %
e Ensure both the Daemon and Service Monitor have started by observing a gr
checkmark icon in the lower right hand corner. This indicates that all 3 ser ave
loaded. This may take several minutes.

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

e Log in to the 3500 Series Data Collection Software %Q

6.2 Preparing the Instrument
¢ Navigate to the Dashboard of the software
Check consumables by clicking Refresh to update alle status.

e Refer to the Forensic Biology General Lab Mai a nual if any maintenance or
instrument preparations are required priorgo funnihg samples on the instrument.

e The expiration dates for the anode buffer, cathod er, and capillary are “hard stops”
— if these reagents are expired, the t beyreplacCed in order for the run to proceed.

e The seven-days-on-instrument stop'for the POP-4 polymer and the number of injections
on a capillary are “soft stops” — as long resulting data for the ILS meets the quality
standards described below, th@se stops may be overridden.

e Click Start Pre-heat to 60 °G m

D

e Check the pump assem b es and run the Remove Bubble wizard if necessary.
6.3 Sample Preparationtfo 0[0)¢

e Prepare aloadin r mix by adding the following volumes of reagents to an
appropriately si tu
o f 0.4pl GeneScan 600 LIZ Size Standard

o # amples x 9.6pl of Hi-Di Formamide
Note: Preparﬂ for a few extra reactions to allow for loss during pipetting.

Vértex t aster mix and spin briefly. Transfer 10ul of master mix to appropriate
ample wells of a 96 well plate.
pl of Hi-Di Formamide to unused wells of a set of 24 (i.e. A1-H3).
dd 1pl of allelic ladder and 1pl of each amplified sample to the appropriate wells. When
Il samples have been added, cover with plate septa.
o 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.
o Place the 96-well plate into the plate base provided with the instrument and shap the
plate cover onto the plate, septa, and plate base.
o 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. Close the instrument doors.

6.4 Creating a Plate Record
6.4.1 Create a Plate Record from the Data Collection Software

¢ In the dashboard click Create New Plate
¢ In the Define Plate Properties screen:

o Enter a plate name (i.e. 10-1222KAL_Q 101224)
Select 96 for the number of wells
Select HID for plate type
Select 36¢cm for capillary length Q

o O O O

Choose POP4 for polymer
o Owner, barcode and description are optional fields.

Click Save Plate
Click Assign Plate Contents
Using either plate view or table view enter sample names i corresponding wells.

e

Under the heading Assays, File Name Conventions esults Groups click Add from

Library select the following Assay:
o AB GF_POP4 xI

e Select a naming convention, and a results group r choice. Click add to plate and
then click close.

e Select the wells for which to specifyfthe @ssayifile name conventions and results groups
and enable the checkbox next to the nal sign it to the selected wells.

e Click Save Plate and save.

6.4.2 Create a Plate Record from rt File

e Open a plate record te t file (i.e. .xls exported from instrument).
e Copy and paste sample fo into the export file. (Rows not in use may be deleted
I

but do not delete any Save the record.

e Usingthe 3500 ollection Software, click on Create New Plate on the
dashboard.
e Inthe Defi e Rroperties screen:

plate name (i.e. 10-1222KAL_Q_101224)
for the number of wells
lect HID for plate type
Select 36¢cm for capillary length
o §Choose POP4 for polymer
Owner, barcode and description are optional fields.
lick Save Plate.
lick Assign Plate Contents.
o Click Import at the top of the screen and navigate to the saved plate record (make sure
Xls files are searched).
e Click Save Plate and save.
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6.5 Linking a Plate and Starting a Run

e Click Link Plate for Run. A message will appear saying Plate loaded successfully.

Click OK.

o Ensure plate is linked to proper position on 3500x.

e Select Create Injection List.
e Click Start Run.

Note: Ensure all prompts have cleared and the run begins before walking away.

6.6 Viewing Data During a Run
Refer to Applied Biosystems 3500/3500xI Genetic Analyzer User Guide

6.7 Storage of data files
After the run has finished, transfer a copy of the data from the 350QfComput e designated

location on the laboratory network. As of 16 November 2015, CEydata isjstored at I: Discipline
Shares/Forensic Biology/CE data. Copying the files top the laboratory n rk ensures that the

data is regularly backed up.

Note: Location is dependent on network mappm%M/ slightly.
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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 Logging in to GeneMapper™ ID-X
e Open GeneMapper™ ID-X

e Select the User Name and Database Host from the drop-down lis %
appropriate password.
e Click OK.
e The main project window will open.
7.2 Creating a Project

e To add samples from the collection software at a wo atio go to the edit menu and

select Add Samples to Project. Navigate to stored datag@s per current designation(s).

Note: Location is dependent on network mapping andimay vary slightly.

e Select the raw data folder to be impg
list.

e When all samples have been selected, .
Select the appropriate Sample, Type, AnalySis Method (see section 7.3), Panel
GlobalFiler_Panel_v1 and Si andard GS600_LIZ(60-460) for each sample and click
the green arrow on the tool b @ palyze the samples.

e The user will be prompt me and save the project to the appropriate Security
Group (GeneMapper)&- rity Group). Projects are typically named with the Batch

or selectindividual samples and click Add to

o

name, a Q or, run date. Click OK.

o ExamplN 26CMD_Q_150428

e Analysis i mplete when the green arrows in the Status column on the left are gone,
and anfAnalysis Summary Screen appears.

\
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7.3 Casework Analysis Methods

The settings for the Analysis Methods are viewed by selecting GeneMapper ID-X Manager
under the Tools drop-down menu, then clicking on the Analysis Methods tab then double
clicking to select a particular Analysis Method. These methods shall not be modified. New
methods shall only be created or modified with permission from the DNA Technical ager.
GlobalFiler Troubleshooting is not for use in routine casework.

GlobalFiler Blank
GlobalFiler Casework
GlobalFiler Troubleshooting %

. 4@6
QN
Q(J
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7.4 Casework Allele Tab Settings

| General | -':'-"E|E§| Peak Detector | Peak Quality I S0 & GE0) SEttings|
Ein Set: ..ﬁ.mpFLSTR_Bins_VSK -
Use marker-specific stutter ratio and distance if available
Marker Repeat Type: Tri Tetra Penta Hexa
Global Cut-off Yalue n.o 0.0 0.0 0.0
Minusa Ratio 0.0 0.0 0.0 0.0 q
MinusA Diskance From 0.0 0.0 0.0 0.a
To (0.0 0.0 0.0 0.0
Global Minus Stutker Ratio n.o 0.0 0.0 0.0
Global Minus Stutker Distance  From (0.0 3.25 0.0 0.0
To 0.0 4.75 0.0 0.0
Global Plus Stutter Ratio n.o n.oz 0.0 0.0
Global Plus Stutter Distance From |0.0 3.25 0.0 0.0
To 0.0 4.75 0.0 0.0
amelogenin Cutoff 0.0
Range Filter. .. Eactory Defaulks
[ Save fs ] [ Save ] [ Cancel ] [ Help ]
A 3
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7.5 Casework Peak Detector Tab Settings

The Analytical Threshold for all casework analysis is 160RFU.

| izeneral | fllele |§F'Eﬂk Detector | Peak Quality I S0 &G0 Settings|
Peak. Detection Algorithm: Advanced
Ranges Peak Deteckion
Analysis . Sizing _ Peak &mplitude Thresholds:
_FuII Range - Al Sizes - B 160 R: 160
G: 160 p: 160
y: 160 0: 160 b
—Smaathing and Baselining
Min. Peak Half width: |2 pls
Smoakhing 71 Mane
: i : 3
@ Light Polynomial Degree:
() Heawy Peak Window Size: 13 pts
Baseling Window: 33 pta 5l iieciial
Peak Skart: 0.0
—Size Calling Method Peak End: 0.0
(71 2nd Order Least Squares
(7 3rd Order Least Squares Morrialization
' ' Cubic Spline Interpolation Use Mormalization, if applicable
(@) Local Southern Method
(7 Global Southern Method
’ Eactory Defaulks
[ Save bs ] [ Save ] [ Cancel ] [ Help ]

X"
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7.6 Casework Peak Quality Tab Settings

These settings do not vary among the casework methods and they are not relevant in analysis
of any samples where the sample type is set to Negative Control.

F =

£33

| izeneral | fllele | Peak Detector |§F'E~3k Quality | S0 &G0 Settings|
Min Max Peak Height (LPH/MPH)

Homozygous min peak. height /30,0
Heterozvgous min peak height 1050.0
Max Peak Height (MPH) 120000

Peak. Height Ratio {PHR)
Min peak height ratio 0.6 >

Broad Peak (BD)
Max peak width (basepairs) 1.5

Allele Murmber (AN)
Max expected alleles:
For autosomal markers & AMEL 4
For ' markers 2
Allelic Ladder Spike
Spike Detection :Enal:ule =
Cut-off Yalue 0.z

Sample Spike Detection
Spike Detection :Enal:ule =

’ Eactory Defaulks

[ Save bs H Save H Cancel H Help ]

X"

7.7 Casework SQ and GQ Tab Settings
These settings are not relevant, as all samples are currently manually reviewed and interpreted,
regardless of flagging.
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All Analysis Methods

i =

| izeneral | fllele | Peak Detector | Peak Quality |5Q & @) Settings |

Quality weights are between 0 and 1.
—Sample and Conkral GO \Weighting

Broad Peak (B (] allele Mumber (AN} n3
2k af Bin Allele (BIN 0.8 Low Peak Height (LPH) 0.3
Crverlap (0L 0.8 Max Peak Height (MPH) 0.z
Marker Spike {SPK) 0.3 Off-scale (O3) nz
BMEL Cross Check (ACC) 0.0 Peak Height Ratio (PHR) 0.3 p

Control Concordance (CC) Weight = 1.0 (Only applicable to conkrols)

—530 Weighting
Broad Peak (BD) 0.5

—allelic Ladder G0 weighting

Spike (SSPKISPK) 1 v Off-scale (05) 1 v

S5 & G0 Ranges

Sizing Cuality: From |0.75 o 1.0 From0.0to 0.25

Genokype Quality:  From 0,75 tol.0 FromO.0to (0,25

I Reset Defaults

v[iave.ﬁ.s ][ Save ][ Cancel ][ Help ]
N

7.8 Viewing the Data
e The ILS is viewed by highlighting all samples and clicking on the Size Match Editor, the
icon with the red peaks on the toolbar.
o To view each sample, highlight the sample and click on the icon with the colored peaks
to display plots. (This can also be done by View > display plots or Ctrl + L).
e Electropherograms can be printed from the sample’s plot window. Various plots have
been created for different sample types. Commonly used plot displays include:
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o GF Casework
o GF and GFE Blank
o GF and GFE Artifact View.
e To view information on a sample’s injection time and other run information, highlight the
sample of interest and click View on the toolbar > Sample Info (Ctrl + F1).
e To view raw data for a sample, click View > Raw Data.
e Toview allele calls by sample and locus click the Genotypes tab from the main project
window.
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Section 8 STR Data Interpretation

Interpretation of casework samples is based on the guidelines contained in this section, as well
as the qualified DNA analyst’s training and experience, experimental results, and case specifics.
In all cases, interpretations must be independently reviewed and verified based on established
peer review procedures. The DNA Technical Manager may authorize the interpretation/reporting
of data outside of the criteria defined herein and will document this approval by initialing and
dating comments on the relevant paperwork.

The following abbreviations are commonly used in bench notes and on other docum
generated during DNA analysis.

(@

DNA Abbreviations and Definitions

BL Noisy baseline N V'
PHR Peak Height Ratio
PU Pull-Up
DO Complete Dro
PDO Partial Drop Qut at
oL
OMR
0S
NP
NR
NS Data not used for statistics
NA Locus not amplified (when comparing between kits)
AITA Artifact (i.e. stutter) or true allele
IF Instrument failure
ILS ILS failure
D Data below reporting threshold
AR Artifact
TRI Tri-allele
OBL Obligate allele
UND Undetermined

DNA Abbreviations and Definitions (continued)
NSix Data not used for mixture statistic

All printed copies are uncontrolled

Page 51 of 124

Approved by: DNA Technical Manager




@) Minor component allele

[] Major/Minor components not separated

8.1 Interpretation of Batch Controls

Prior to assessment of casework data, the analyst must first examine the batch controls to
ensure that the extraction, amplification and genetic analysis processes are functioning
correctly. These include: Internal Lane Standard (ILS), allelic ladder(s), internal contgel

specimen (ICS), positive and negative amplification controls, and extraction reagentblanks. All
or part of an extraction, amplification and/or run may need to be repeated depending
results of the batch controls. Any issues raised by the performance of a batch trol e

addressed prior to the release of affected casework samples. Unresolved failure batch
control requires the Technical Manager, or designated individual, to appr, aycoursgyof action.
GMID

Review of batch controls is routinely performed by viewing the proj
performing the review visually examines each of the batch contrgl
software quality flags). This electronic review is documented on og Checkilist.
Printouts of batch control documentation will be included in the C only when the
control in question requires further investigation, such as c ination assessment in a

reagent blank.

The analyst
ut relying solely on

8.1.1 Internal Lane Standard (ILS)
GlobalFiler is run with GeneScan 600 LIZ | al lane Standard (ILS). The analyst should
verify that all peaks from 60-460 base pair§'are\present and labeled as shown.

Sising Qulity < 10

1900
1900
300
3900
3900
sl © 180 264 250 s

140 180 2 220 400 |azg

3900 a1s 280 480
2900

1300

200

408D 4480 4360 5260 SEED BOED E4ED ERE0 T2E0 TEEQ anen

The peak heights for the ILS peaks must be at least 160RFU (relative fluorescence units) to be
identified and labeled by the GeneMapper™ ID-X software with a casework analysis method.

Failure of an ILS can often be resolved by re-prepping and/or re-injecting the affected
sample(s). If the ILS continues to fail after re-prepping and re-injecting, the analyst should
consult the Technical manager for a course of action.
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Refer to the GeneMapper™ID-X Software User Guide for details on manually labeling the size
standard.

8.1.2 Allelic Ladder
The GeneMapper™ ID-X software uses the allele calls of the ladder to assign allele calls to all
the other samples in the project. The allele calls for the GlobalFiler allelic ladder are shown in
the following image. The analyst should verify that all peaks from the allelic ladder(s) are
present and labeled as shown.

SE33, D10S1248, D1S1656, D12S391, and D2S1338. In addition, allel¢
allelic ladder (virtual alleles), may be detected and labeled in some

At least one allelic ladder must be included in a GeneMapper™ ®-X pr
type designated as “allelic ladder”. All the peaks in the allelic ladd&r mu labeled correctly
for the software to assign the correct allele calls to samplesfithe en more than one
ladder in a project has the sample type designated as “alleli r'the software will average
the allelic ladders to make the allele calls for the sa in ject.

allele (i.e. it falls within an allele size range and Is designated and labeled as an allele) at any
particular locus, the remaining allele gdesignatio abels at the locus shift and will impact the
correct allele call / labeling of the samples in the"project. Allelic ladders with such artifacts
cannot be used to analyze data in t gject. In such instances, re-injection is usually

Y
S
R
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GlobalFiler Allelic ladder:

[[]mark Sample for Deletion
[D351358 ] WA ] [D1655398 | [CSF1PO. ] [POX 1
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JLEZEL) ] [AEsE ] LB
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200
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8.1.3 Internal Control Specimen (ICS)

An internal control specimen (ICS) is a designated, predetermined quality control sample whose
expected profile is already known. The ICS is processed with an extraction batch and carried
through the batch concurrently with the other samples. The purpose of this control is to
demonstrate that all analytical processes are working correctly. An ICS may include a
sample, including those obtained from laboratory staff, where the individual has bee
typed to generate a genetic profile.

known
reviously

At least one ICS shall be processed with each casework batch, and will typical extracted
with the known reference samples. A printed electropherogram of the su ully t ICS
shall be included in the central log folder.

An ICS with a partial profile or no interpretable profile does not invalidatethe h, provided
other positive controls in the batch yield the correct results. If a imumiofden complete core
loci are detected for the ICS, with no inconsistent allele calls, the I€S is eptable. The

Technical Manager, or other designated individual, shall de ine Whether or not to approve
the ICS when fewer than ten complete core loci are detecte e ICS. The data quality of
other positive control samples in the batch and/or th it wn /reference samples will
be reviewed to determine the approval process.

If an incorrect STR profile is obtained for th S in'a casework batch, the analyst will attempt to
determine the cause of the discrepancy. Tige discrepancy will be documented and corrective
and future preventive actions may be taken as dee necessary by the Technical Manager.

), multiple’samples from previously typed individuals.
Any one of these may be designatec e ICS for the batch. As good QA practice, the analyst
confirms that all profiles from preyi@

typically documented on the D @ orksheet for the appropriate case, and is confirmed by the

technical reviewer (see last Bpx'Qn
L 4

8.1.4 Positive atign Control
A positive controlNg de as a single source sample whose genetic profile was previously
determined a o} hich a full profile was developed; it is used to evaluate the performance
ification typing procedures. DNA Control 007 is used as a positive control for
ificatigh w balFiler Kit. A minimum of two positive amplification controls are routinely
ifi rocessed concurrently with each casework questioned amplification. A minimum
amplification control is routinely amplified and processed concurrently with each

The presence of artifacts in a positive control does not constitute a failed positive control, so
long as they are not consistent with contamination. Artifacts are struck in the GMID-X project
and checked during the electronic review of batch controls.

It may be necessary to re-prep and/or re-inject the positive control if the cause of failure appears
to be a failed electrophoretic injection. As long as the re-prepped and/or re-injected positive
control types successfully, the positive control is considered successful.
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Alternatively, other samples in an amplification may serve as a positive control (e.g. duplicate
offender/staff sample, offender confirmation sample, casework known sample with a verified
profile, or a buccal swab obtained from laboratory personnel whose genetic profile(s) was/were
previously determined and documented). Use of an alternate positive control must have
documented approval of the Technical Manager.

All casework samples co-amplified will be re-analyzed if no positive control was successfully
typed for that amplification. The laboratory will routinely include more than one positive control
with every casework amplification reaction that includes questioned samples, in ordefto prevent
reanalysis of samples that are limited in DNA content. If at least one of these positiv

samples produces acceptable and expected results, the batch will not be reanalyzed.

If all interpretable results agree for the samples between the first and secogpd amplifigation/run,
and the positive amplification control yields a correct STR profile for the secof
amplification/run, then the STR data obtained from either (but not both) ar
used.

ation/run may be

DNA Control 007 amplified with GlobalFiler Kit: \ /
B @ 8 | @
[D351358 ] A ] [DA65539 | [ESF1IPO | [POX ]
(5] 105 145 185 225 265 305 3d5 365 425 465
€000
4000 1
I | L L
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@@ @ @ 8 (@
[AM.]D3ST178 ||fE1S'I1 | [D18551 | [D¥S391 |
(5] 105 145 185 225 265 305 345 385 425 465
€000
4000
=S T ] | |
]
@@ @ @ 8 8
025331 |D195a33 ] THOT | [FGA |
B3 105 145 185 225 265 305 345 385 425 265
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| I | | L
@@ @ @ (8 @
02351045 ] lmlﬂﬂ ] m:ﬂ? | [D7S8Z0 ||§E13
B3 105 145 185 225 265 305 345 385 425 485
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4000
| | | L
3
CERCECECECEC
[DT5TEEE | 125351 | [DETE |
B3 105 145 185 223 2635 B0 343 383 425 A5
€000
4000
L | | | I | |

|\

8.1.5 Negative Amplification Control and Extraction Reagent Blanks

A reagent blank is carried through the entire analytical process as part of each extraction or type
of extraction. It contains all the reagents - except DNA template - used during extraction,
amplification and typing. For questioned extracts proceeding directly from quantitation to
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amplification, the reagent blank without DNA-Stable (typically replicate -1) is used. Any of this
reagent blank extract remaining after amplification will be retained if any corresponding samples
were also retained.

The negative amplification control contains only the PCR master mix (reagents used to prepare
the PCR amplification mixture) for each batch of samples and the low TE buffer used to dilute
the DNA samples.

The purpose of the negative controls is to detect systemic DNA contamination that t occur
from the reagents, the laboratory environment, between the samples being processed, r
due to improper handling of the samples by the analyst. The negative controls must

the most stringent set of conditions for the batch.

Verification of the presence of amplicon in the negative controls is perforfmed by, viewing the
presence of unincorporated primer peaks. The negative controls sh gl dhany true STR
allelic peaks above the analytical threshold. When peaks greater thign ofiequaito the reporting
threshold are present in the range between 70-550 base pairs, tRe analyst will determine if the
peaks are artifacts (e.g. spike, pull-up) or true allele peaks.

The presence of peaks above the AT will not invalidate the long as the data is at
levels too low for interpretation, or the peaks can be n e‘artifacts. Artifacts will be struck
in the project and checked in the electronic revie the Batch controls.

Although appropriate quality assurance practices afe stringently applied and enforced, it is not
unexpected that low-levels of adventitious [ vels that result in peak heights for allelic
data that are below the Laboratory’s reporting thres ) attributable to staff scientists and/or

level, the analyst will re-examiné ample using the GlobalFiler troubleshooting analysis
parameters (60 RFU)‘If I profile is not suitable for interpretation, it is not possible to
perform root cause analysi no further investigation is required. If the low-level profile is
suitable for inte 'Nle using the troubleshooting threshold, the analyst will investigate
possible causes ontamifmation and, if possible, will determine the source of the

contaminating ASuch electropherograms are printed and included in the Central Log, with
analysis parameter arly noted. In some cases, the contamination may be attributable to a
known s e, as an adjacent sample or a lab worker who was in close proximity to the
ext@aet. If analyst can identify the source of the contamination, a Quality Review Form must

be i toSinvestigate the root cause of the contamination. The DNA Technical Manager will
then onSulted to determine the appropriate course of action.

If the source of the contamination cannot be identified by comparison to relevant staff profiles
and concurrently analyzed samples, it may not be possible to determine the source of the
contamination. When the source of the contamination cannot be identified, and the level of
contamination does not interfere with interpretation of casework samples, the analyst will
complete a Contamination Assessment Form. This form is submitted to the DNA Technical
Manager for approval. Once signed by the DNA Technical Manager, it is included with the
Central Log documentation. The DNA Technical Manager will maintain a log of contamination
Assessment Forms and their respective profiles.
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8.2 Distinguishing Alleles from Artifacts

The initial assessment of a casework sample electropherogram separates interpretable alleles
from artifacts. Artifacts can occur in data and much of their nature and origin have been
determined and documented. Peaks that are determined to be artifacts are documented by
printing a zoomed in view of the artifact that includes base pair sizing. Peaks determined to be
artifacts are struck on the full view electropherogram. Peaks struck manually are also initialed
by the analyst. When it is not possible to distinguish between an artifact and a true allele, this is

either comparisons or statistical analysis, that is documented on the electroph
are often associated with an overabundance of template DNA. If the presenc
complicates data analysis, it may be appropriate to re-amplify the sample with less late
DNA.

rtifacts must
include an explanation of why the peak was determined to be a as poor
morphology, baseline noise associated with large peaks, pull-up,
documented on the electropherogram. Artifacts documentedig p also require an artifact
view to show corresponding base pairs. Artifacts in questio gamples which do not bin as
alleles and are called OL, OMR or spike, may be str ith ocumented explanation. All

artifacts in reference samples may be struck withgutidoclimented explanation.

8.2.1 Baseline noise
The analytical threshold (AT) for analysis aseworl samples is 160 RFU. Data below the AT
is considered indistinguishable from baseline nolse not suitable for interpretation.

Ideally, true allele peak heights shoul@fall betw 3000 and 12,000 RFU. Samples with peak
heights near or above 12,000 RFU ngay Ygclude baseline noise that exceeds 160 RFU. Such
baseline noise may be struck. Howewer, ifbaseline noise is difficult to distinguish from possible
low-level DNA, it may be more priate to re-amplify the sample with less template DNA.

8.2.2 Stutter

The PCR amplificatioﬁ cleotide STR loci typically produces a minor product peak four
bases shorter (N-4) %\e‘s shorter (N-2, infrequently observed), eight base pairs shorter (N-
8) or four base pai er{N+4) than the corresponding base peak. This is the result of
slippage of the rase and is referred to as the stutter peak or stutter product.

The prop ter product relative to the main allele peak is calculated by dividing the

height of thg stutter peak by the height of the main allele peak. The stutter percentage is fairly

i a particular locus. The following table lists the values of the maximum expected
N-4 stutter for the loci in the GlobalFiler System when run on the Applied
Biosystems 3500xI. The stutter values are based on data obtained by internal validation studies.
These values, along with a universal N+4 stutter of 2%, are set as stutter filters used by the
GeneMapper ID-X software. N-8 stutter has been observed rarely, typically in samples in
excess of 1 ng template DNA. As such, N-8 stutter is not included in the filters.

Maximum Expected N-4 Stutter Percentages for GlobalFiler loci on the 3500xI (in single
source samples)
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D3S1358 VWA D16S539 CSF1PO TPOX
11% 12% 10% 10% 6%
Y-INDEL | Amelogenin | D8S1179 D21S11 D18S51 DYS391
NA NA 10% 11% 13% 8%
D2S441 D19S433 THO1 FGA
9% 11% 5% 13%

D22S1045 D5S818 D13S317 D7S820 SE33
17% 10% 10% 10% 15%

D10S1248 D1S1656 D12S391 D2S1338
12% 13% 14% 12%

Additional max stutter percentages:
e D22S1045 (+3 BP) 7%
e SE33(-2BP) 5%

e D1S1656 (-2 BP) 3%

Peaks in the stutter position greater than the listed v
from more than one individual. However, elevated, stutter
template DNA and very low amounts of template DNA. there is no indication of a mixture
other than elevated stutter, the analyst will documenRt the Stutter as such on the
electropherogram (including the calculated@o a Rotation that it was determined to be an
elevated stutter peak).

may’indicate the presence of DNA
also associated with both excess

8.2.2.1 Elevated +4 / -4 stutter
When two large peaks at a given loc 2 eight base pairs apart, elevated stutter is commonly
observed halfway between the | Y (For example, when large 28 and 30 peaks are
detected at D21S11, it is com pserve a 29 peak above the maximum expected stutter.)
This is likely due to the additiye €ffect’of +4 stutter from the first peak and -4 stutter from the

second. Elevated +4‘— tutter may be documented in one of two ways:

Nis added to the above maximum expected stutter percentages for
-4 'Stutter positions. On the electropherogram, the analyst calculates

thegs er percentage and can document as follows: “~X % < Y% + 2% Elevated
tutter”,where X is the calculated -4 stutter percentage and Y is the maximum
Xp stutter percentage for that locus.
2. ernatively, the analyst may calculate and note the maximum expected +4 stutter
for all loci) and maximum expected -4 stutter (varies by locus; see previous
table). This may be necessary when the peak contributing +4 stutter is significantly
larger than the peak contributing -4 stutter. If the sum of these two calculations is

greater than the peak height of the observed peak, then the observed peak can be
noted as elevated +/- stutter.

Example: At D21S11, 28 has a peak height of 9000 RFU, 29 has a peak height of
190 RFU, and 30 has a peak height of 800 RFU. The maximum expected +4 stutter
for the 28 would be 9000 x 0.02 = 180. The maximum expected -4 stutter for the 30
would be 800 x 0.11 = 88. Thus, the maximum +4 / -4 expected stutter would be 180
+ 88 = 268 RFU. Since the peak height of the 29 is 190 RFU, elevated stutter could
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be documented as follows: Max +4 = 180; Max -4 = 88; Total = 268; 190 < 268
Elevated +/- stutter

Note: In some cases, it may be useful to show this documentation as a way of confirming that a
minor component is not attributable to elevated +/- stutter.

8.2.3 Amplification and Injection Artifacts

The following are examples of artifacts which may be struck and initialed on electropherograms.
Re-prep and/or re-injection is not required if the artifact in question is clearly distinguiShable and
thus does not interfere with interpretation.

Multi-component analysis is the process that separates the six different f SCE

into distinct spectral components. The six dyes (6-FAM, VIC, NED, SIP LIZ) emit their
maximum fluorescence at different wavelengths, but there is some@verlap o emission

spectra. A spectral calibration is performed for a specific dye set%o crea atrix that corrects
for the spectral overlap.

8.2.3.1 Pull-Up |
nt dye colors

Pull-up is the result of incomplete separation of the emissio ragand is typically observed
as a hon-allelic peak at the same base size as a pe n rdye,Yoften about 1.5% of the
main peak. When 1 ng of DNA is targeted, this is t likely to be present above AT associated
with large peaks, typically homozygotes. Documentation eak as pull-up includes a close
up view of the locus in question as well as the_corregpon color with the peak causing the
pull-up, with base pairs included on the zogmethviewielectropherogram.

8.2.3.2 Spikes
Spikes are non-allele peaks that ma;
Spikes are typically quite sharp
in more than one color at the s

e due to air bubbles, urea crystals or voltage spikes.
gasy to’distinguish from a true allele. Spikes usually appear
se'Size and are not reproducible by re-injection.

8.2.3.3 Dye Blobs

Dye blobs, like gpi Non—allele peaks that are easily distinguished from true alleles. Dye
blobs may be th o residual dye molecules left over from the synthesis of the primers
or they may b e'molecules that fell off the primer during the amplification.

8.2 Incagnplete ‘A’ nucleotide addition (-A or split peaks)

Whi are a known artifact, none of these were observed in the 3500xI| validation
studi As'such, any instances of —A require approval by the Technical Manager before the
samplejinjection may be used for casework.

8.2.3.5 Persistent Kit Artifacts

Occasionally, one or more lots of PCR kits may exhibit persistent artifacts. These artifacts may
or may not appear as true alleles. Sometimes, these artifacts are so common that they are
observed in a high number of routine samples. Such artifacts will be noted in the verification
process and acknowledged by the Technical Manager. Once documented in verification, these
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artifacts should be struck and initialed, and do not require TM acknowledgement when observed
in casework.

8.2.4 Off-Ladder (OL) Alleles

The allelic ladder contains the most commonly observed alleles for the STR loci. Alleles which
are not assigned a numeric designation in the standard ladder will be designated as off-ladder
(OL) alleles. Peaks that are labeled as OL (off ladder) at a particular locus have a base size that
is different from any of the alleles in the ladder and any of the virtual alleles. These ks may
be true alleles but additional analysis is required to verify this.

Before determining whether an OL is a true allele or an artifact, the analyst mu nsi
other possible causes of OL occurrence.

le will be
gall'is determined
d the associated

When a true OL allele lies within the range of alleles for a particular
reported as a variant of the integer (i.e. X.1, X.2, etc.). The approp
by simultaneously examining the base sizes for the sample alleleypeak
allelic ladder peaks in the relevant locus.

When the OL allele lies either above or below the largest or sfallele in the ladder, the OL
allele will be designated as either greater than (>) or th e'allele from the ladder that
is closest in proximity to the OL allele.

OL alleles considered to be true alleles may requireyre-amglification to confirm, particularly

ele is observed in multiple amplifications
from a single item (such as two stains from the
epithelial fractions from a vaginal swab), further

rove reporting an OL allele seen only once in
at of sample available for analysis).

Documentation of the OL allele

associated allelic ladder for the
base pair sizes. The QL elelde

8.25 Tri-allel

de an electropherogram with both the sample and the
howing the OL allele(s) in the locus, with the bins and
ation is to be written on the full view electropherogram.

Occasionally, assingle-solrce sample may be observed to have three alleles at one (rarely
more) locus/lagi. Tri lic patterns have been observed in single source samples and there are
docume in s where different tissues from the same individual may or may not exhibit

i-alle attern.

exhibiting potential tri-alleles may be re-amplified to confirm the genotype observed at
(or loci). Statistical calculations, however, will not be performed at these loci.

If the potential tri-allele containing sample is re-amplified and found to be reproducible, the
analyst may include the locus with the tri-allele in the STR results table. If the potential tri-allele
is not reproducible, it will be reported as an Artifact/True allele (A/TA).

If the same tri-allelic pattern is also observed in multiple samples (from the same case) but from
different amplifications — for example, blood / semen / saliva / hair, with the same STR profile,
the potential tri-allele may be considered a reproducible observation and may be included on
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the STR results table without the A/TA designation. No re-amplification of samples would be
required in such instances.

8.2.6 Contamination

The verification of reagents prior to use in casework is conducted in part to detect contamination
which permeates an entire lot of a given reagent or set of reagents. However, such checks will
not necessarily detect contamination arising from a single event (for example, cross-
contamination between two adjacent samples).

For casework samples, whenever data suitable for comparison is not attributable to

reference samples associated with its case, the possibility that the profile was introdu
contamination must be considered. As a part of the review process, both the
technical reviewer must rule out laboratory staff working in direct proximitygte
as well as cross-contamination within the batch of samples. This compa done
manually or via the Profile Comparison tool in GeneMapper ID-X. T :
control samples where no DNA should be detected.

8.2.7 Distinguishing between multiple binned artifacts and
The amplification template target of 1 ng is used in part because migimal artifacts, including
stutter, are detected at that target value. However, even wh 1I$,amplified, occasional
instances of elevated stutter, particularly N-8 stutter, st ,and‘elevated +4/-4 stutter,
may be observed. If an electropherogram has 4 ox féwer Such peaks, all of which can be
attributed to attributable artifacts (such as stutter ok pull-up),4he profile may be considered as
not having a low-level minor contributor; provided all suchi@rtifacts are documented as such on
the electropherogram.

8.3 Assessing interpretable all
Alleles are peaks that are detected &
number and should lie within the
distinguishable from artifacts.
interpretation.

beled by the GeneMapper™ ID-X software with a
e alleles in the ladder, and they are clearly
are examined and evaluated in the process of data

8.3.1 Three types of’t es used for data analysis and interpretation
e Analytical T hold (AT) of 160 RFU: below this level, it is not possible to distinguish
artifacts trog,alleles. The detection limit set for data analysis is defined by the AT.

eshold (ST) of 630 RFU: below the ST, there is a greater likelihood of

e Stoch
dro t of ter allele at a heterozygous locus. When data is present below ST,
allelic t must be a consideration.

Interpretational Threshold (IT) of 1050 RFU: above the IT, peak height ratios are
ly affected by stochastic effects. Above the IT, sister alleles are expected to have
peak height ratio (PHR) of 60% or greater.

8.3.1.1 Alleles below the Stochastic Threshold

Stochastic effects result when limited DNA molecules are used to initiate PCR, and unequal
sampling of the two alleles present from a heterozygous individual leads to peak height
imbalance, elevated stutter, and/or allelic dropout. The ST of 630 RFU is based on validation
studies and represents the RFU value below which stochastic effects can lead to drop out of a
sister allele at a heterozygous locus. Alleles which fall between the AT and the ST are
subjected to a higher degree of scrutiny due to the possibility of stochastic effects.
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Note that when an allele is in a stutter position, the “stacking” of stutter with the peak can
artificially inflate the peak height. Allele stacking must be considered when assessing whether a
probative allele lies above or below the ST.

Reported refers to alleles whose peak heights are equal to or above the ST and are generally
reproducible if re-amplified. Such alleles are routinely used in making comparisons between
known and questioned sample genetic profiles under the interpretation guidelines stated in this
manual. These alleles may also be described as detected in report language.

Observed refers to data (peaks) below the ST. Alleles below ST may be considered @
routine circumstances:
e reporting the presence of multiple sources of DNA in a sample
e reporting the presence of male DNA
e reporting the presence of an “owner” on a sample such as b

approval of the DNA Technical Manager.

In most instances, allelic peaks below the ST are no bl
statistical calculations.

comparisons and

8.3.1.2 Alleles below the Interpretational esh@ld and at or above the Stochastic
Threshold
Alleles in this range may be subject to stochasti
allele drop out. Probative alleles in thi
However, they cannot be relied upon toyhave predictable peak height ratios. Interpretational
cutoffs for deduction of a single- so

ratios are not appropriate when

position, the “stacking” of stutter with the peak can

Note that when an allele is i
artificially inflate the pgakeleight. Possible stutter contribution should be subtracted out when
allele falls above the IT.

considering whether a %
8.4 Profile Interpr ion: Single Source versus Mixture

Genetic profil omyguestioned samples may be from a single individual (single source) or

from multiple individuals (mixtures). Assessment of whether a profile is a single source or

mixture wh a mixture can be separated out into single source components impacts
2quentiinterpretation. Documentation of interpretation, including assumptions, must be

bench notes. This documentation may be written on the electropherogram or on
a Mixtufe Interpretation Worksheet.

Assessment of a questioned profile includes the determination of which loci are suitable for
comparison and/or for the calculation of population statistics. Because population frequency
databases are not universally available beyond the 13 FBI CODIS core loci, it is not necessary
to document suitability of loci for statistics for loci not included in the FBI CODIS core loci.

Core loci considered complete — that is, with no indication of possible drop-out, either for the
entire locus or just for a resolved component of a mixture — are suitable for exclusions as well as
for population statistics. Loci where possible drop-out is evident may not be suitable for
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comparison, depending on the number of sources and the extent of the possible drop-out. A
locus with no alleles above the ST can only be considered complete, and therefore suitable for
statistics, when genotype analysis indicates that drop-out is not a consideration (e.g. a
heterozygous probative contributor).

A core locus where drop-out is a possibility is noted with NS on the electropherogram, to
indicate that the locus is not suitable for statistics. Examples of loci not suitable for statistics
due to possible drop-out include:
e In a single-source profile, a locus with only one allele, and the allele is below
e In atwo-source mixture profile, a locus where there are fewer than four allel
least one of the alleles is below ST
¢ In atwo-source mixture profile with a minor component, a locus where inor allele
could be masked by the stutter filter adjacent to large major compg@feRt pea
The NS at a given locus may apply to the locus as a whole, or only to the
the NS applies only to the minor component or mixture, this should b
electropherogram as NS .

The assessment of a questioned sample profile takes place with ‘Seque unmasking’: initial
assessment occurs before any probative reference sample compared to that profile.
However, an evidence item taken directly from an identified ical location (i.e., vaginal
swab, penile swab, fingernail scrapings, etc.) and / iec intimate apparel (i.e.,
undershirts, panties, bra, etc.) typically will yield the individual from which the
evidence item was taken. In such circumstances, to recover a DNA mixture which
includes DNA consistent with that individual dfa suchiycases’it is useful to use the “owner’s” (or
any other non-probative) reference profile {0 asSist inithe interpretation of the questioned

sample.

8.4.1 Single Source Samples

Typically, each locus is charactegi e or two labeled peaks or alleles. If two peaks/alleles

(heterozygous locus) are dete cus, they should ideally be of equal intensity — that is,
a ately 1:1.

the peak height ratio (PHR)
L 4 \ij s
Peak height ratios are @alcu by dividing the peak height (in RFUs) of the lower RFU allele

by the peak hei e figher RFU allele, and then multiplying by 100 to express the PHR as
a percentage. Based ofyvalidation studies, the minimum expected PHR for single-source
samples, whe ere,is no indication of a mixture and 1 ng of template DNA is used, is 60%.
This ratio, ver, may be lower with lower amounts of DNA. Peak-height-ratio imbalance
may also#€sul degraded DNA or the presence of PCR inhibitors. Allelic dropout may

oc degsaded/inhibited samples and the possibility of a second allele should be considered.

8.4.1.1\Minimum amount of data for a single-source to be suitable for comparison

A single source profile must have complete information for at least 4 of the 13 core loci to be
deemed suitable for all comparisons. This applies to profiles with a single source of DNA as
well as to deduced contributors and major or minor components from mixtures.

A single source profile, partial profile, or minor component from any intimate sample which is
solely attributable to an “owner” is not used for statistical analysis, but is addressed in the report
with a qualitative statement.
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8.4.1.2 Using Alleles Below ST in probative comparisons and statistics in single-source
samples

A locus must be deemed complete to be suitable for use in probative comparisons and
population frequency calculations. In a few specific instances (ex. Amelogenin peaks), alleles
below the ST may be used for comparisons and/or used in statistical calculations.

Single-source profiles with heterozygous alleles below ST: In single source samples, the

therefore the alleles may be included in the STR table and used for statistical
Because this relies on the assumption of a single-source sample, the ass
documented on the electropherogram and in the report.

ion

Any other instances of using alleles below ST without demonstrati ty, including

reprod
compositing alleles from multiple amplifications, require docume?p oval by the Technical
Manager.

8.4.2 DNA Mixtures v

Indications of a DNA mixture sample can include:

(1) more than two alleles at two or more loci

(2) a peak in a stutter position that is unusu igh

(3) significant peak height ratio imbalance for atheterezygous genotype
(4) Observation of low-level DNA/data below S

In general, a profile with more than tweo%alleles at two or more loci is deemed to be a mixture.
The minimum number of contributor % be assessed by evaluating the loci that exhibit the
most allelic peaks (i.e., if at mosisfive alleles are detected at a locus, the DNA results are
consistent with having arisen fr t least three individuals, provided that none of those peaks
are consistent with being elevat ter). However, phenomena such as tri-alleles, primer
binding site mutationsy o sharing between close relatives can complicate the
determination of numb&gof contributors.

Mixtures may be disting@iishable, meaning major and minor contributors can be separated; or it

le. A major component may consist of either one or two contributors.

may be indisti@/

Mixtures €@nsis ith being from two individuals may be suitable for interpretation if the

sal is ofgufficient quality and quantity to yield complete information at a minimum of four

shable mixtures consistent with being from two individuals suitable for

on display the following properties:

o more than four alleles at a given locus

o \When peak heights are above IT, peak height ratios are logically consistent with being
from two contributors. (For example, a locus with four peaks with RFU heights of 2000,
2000, 2000 and 10,000 is not logically consistent with being from two individuals.)

o Alleles below ST can be accounted for completely, either by the presence of exactly four
alleles or by comparison to a known “owner” profile.
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Indistinguishable mixtures consistent with being from more than two individuals are not suitable
for any comparisons.

8.4.2.1 DNA Mixture Type Categorization

It is not possible to anticipate the nature of all potential DNA results, or the nature of the
evidentiary samples from which they may be obtained. These categories do not exhaust the
possibilities that may be encountered by the forensic scientist, nor the conclusions that may be
rendered from his/her interpretation of the results.

illustrated in the Interpretation Flowchart. Mixtures with a known contributor (i.ex inti
samples) are possible in each category:
e TYPE A: mixtures with indistinguishable contributors, including muitiple ma|
contributors
e TYPE B: mixtures with major/minor contributors
TYPE C: indistinguishable mixtures containing DNA from atfleastithre urces and/or
mixtures that exhibit potential stochastic effects

Three categories of mixed samples have been designated to guide general decision{p & as

TYPE A:
Description: If the amounts of biological material from multigle ‘€@ntrigutors are similar, it may
not be possible to further refine the mixture profile. inor contributors cannot be
distinguished because of similarity in signal intensiti€s (i.@! peak heights), the sample is
considered to be an indistinguishable mixture. In sou
assumed to be one contributor, the “owner” sample may be used to deduce a single
source unknown contributor.

The classification of indistinguishabl
Individuals may still be included or e
mixture, provided the mixture is cons
a minimum of 4 complete loci (.
in order for an indistinguishabl
interpretation of low level dafa i

N\
C

cluded as possible contributors to an indistinguishable
% ith having no more than two contributors. However,

~ ble for calculating population statistics) are required
ute 10 be suitable for comparisons. Refer to Appendix G for
indistinguishable mixture.
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Interpretation Flowchart

»2 alleles NO
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at 22 loci sample
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DMA sample
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RMP Mo
[single source) STATISTIC Key:
and
CPI/CPE
[mixtare}

BMP: RBandom Match Probability
CPI: Combined Probability of Inclusion

CPE: Combined Probability of Exclusion

Adaptad from:

Schneider, P.M, 1 al {(2009). The Gemman Siain Commission: Recommendations for the INterpretation of mixed stains. Intemational Jowmal
of Legal Medicine, 123, 1-5. [Originally publishead In German in Rechtsmedizin (2006) 16: 401-404.
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Adapted from:
Budowle, B., et al. (2009). Mixture Interpretation: Defining the Relevant Features for Guidelines for the Assessment of Mixed DNA
Profiles in Forensic Casework. J Forensic Sci, Vol. 54, No. 4, 810-821.

Description: If the amounts of biological materi ultiple contributors are dissimilar, it may
be possible to further refine the mixtie profile. en major or minor contributors can be
distinguished because of differencesdfsignal intensities (i.e. peak heights), the sample is
considered to be a distinguishable The difference is evaluated on a locus-by-locus

basis. It is not necessary for al istinguishable. A minimum of four core loci must be
separated into major and mino penents for the profile to be considered distinguishable.

If the sample demonQrXS ar reproducible major component at a minimum of 4 of 13 core
ot

TYPE B:

STR loci a conclusion a he%source of the major contributor DNA may be reported and will be
included in statiSti is, if appropriate.

Alternatively, the distigguishable major component may include two contributors. In that case,
the profile hole is a distinguishable mixture, while the major component consists of an
indisting abl 0-source mixture. Under current mixture interpretation guidelines, it is not
po inguish a mixture into three or more distinct contributors.

TYP

Description: In general, type C mixtures contain DNA from at least three (3) individuals and/or
exhibit stochastic effects.

If no distinguishable major component is observed, this type of genetic profile is deemed
unsuitable for probative comparisons, and no statistical analysis will be performed.

A sample may be deemed not suitable for probative comparisons if the majority of alleles in a
sample are below ST and/or insufficient DNA is detected (i.e. partial profile). Additionally, if a
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mixture contains DNA from known close relatives a comparison may not be appropriate. Note: it
may be possible to compare a type C mixture to an “owner” on a sample such as a body swab
or item of clothing.

8.4.2.2 Separating Major and Minor Contributors in DNA Mixtures
Refer to Appendix H for a flowchart of interpretation of low-level minor component of a
distinguishable mixture.

Separating a mixture into major and minor components is easier when the number ofil
exhibiting four alleles increases and the ratio of the major contributor to the mi
increases above a 4:1 ratio. Since peak height ratios as low as 60% have bee
single source samples with ideal concentrations of DNA, and even lower peak

have been observed with lower concentrations of DNA, peak height ratio ati an be
used most effectively when alleles are above the IT.

If a mixture can be successfully separated into major and minor @omponentsy the minor
component alleles are designated on the electropherogram with parent s. Due tothe
possibility that the minor contributor’s alleles may be share theWinajor contributor and that
such alleles may be below reporting threshold, assessment complete minor contributor
profile may be possible at only some loci.

appropriate.

8.4.2.2.1 Separating major and mi tributors in atwo source mixture
Distinguishable mixtures of this type esult in a single-source major component suitable for
probative comparisons. The mi @ omponent may or may not be suitable for probative
comparisons. It may be neceassafy tadactor out stutter when determining the ratios described
below. *
8.4.2.2.1.1 Propos r component has one allele

e‘over IT

eak height must be 20% or less of the major allele

s are not met, locus cannot be separated

inor allele(s) must be 30% or less of smaller major allele
both conditions are not met, locus cannot be separated

8.4.2.2.1.3 Using an “owner” profile to assist in separating major and minor

Additional information about an “owner” profile may be used to deduce the major and minor
profiles from body swabs or an owner’s clothing. Deduction must be documented using a
Mixture Interpretation Worksheet (MIW). (Note: loci separated based on peak heights alone may
simply be noted as “major” on the MIW, and do not require further explanation).
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8.4.2.2.2 Separating major and minor contributors with more than two sources —single
major contributor

Distinguishable mixtures of this type will results in a single source major component suitable for
probative comparisons. The minor component will not be suitable for comparisons based on the
number of contributors. It may be necessary to factor out stutter when determining the ratios
described below. Note that the presence of more than two contributors means that greater
caution must be used with respect to alleles sharing and peak height ratios.

8.4.2.2.2.1 Proposed major component has one allele
e Major component allele must be over IT

e Minor allele(s) peak height must be 20% or less of the major allele
¢ If these conditions are not met, locus cannot be separated x

8.4.2.2.2 Proposed major component has two alleles

¢ Both major alleles must be over IT and PHR >60% Q
e Minor alleles must be 30% or less of the smaller major allel
¢ If both conditions are not met, locus cannot be separated

t

8.4.2.2.3 Separating major and minor contributors with e than two sources —two
sources in major
Distinguishable mixtures of this type will result in a t r aJjor component suitable for

probative comparisons.

Separating a two-source major component sually only be possible when the major mixture
is well-balanced (~2:1 to 1:2) and when 1 NAYs amplified. Separating out a minor third
contributor is often further complicated by allele [Shasing between the major contributors as well
as with the minor contributor. The mi will not be suitable for comparisons based
on the number of contributors, likelih
Major component alleles mus
Major allele peak heigh alldde within 40% of each other
Minor component all e@ height must be below 10% of the smallest major allele
If these conditi‘ons areino , the locus cannot be separated.

8.5 Deducing an Unkmgwn Contributor in a Indistinguishable DNA Mixture (Type A)
Refer to Appen > K for flowcharts of deductions at 2-allele and 3-allele loci.

Mixtures whicly contailg, DNA from two individuals in a proportion of ~1/2 to 2/1 cannot readily be
separated j ajofPand minor contributors, due to the fairly even balance between

contribut In e cases, it may be possible to use an “owner’s” profile to deduce the genetic
a known contributor. For body swabs, the “owner” is the person from whose body

as collected. For non-intimate samples, the “owner” is a person whose DNA might

¥ Examples of this would be a person’s own DNA detected on his/her clothing or
property, described as belonging to that person on a Request for Laboratory Service form or
evidence packaging. Assumptions relied upon for deduction must be documented in the case
report. For mixtures with a contributor ratio greater than 2:1 (or less than 1:2), an elimination
sample can be used to deduce only based on alleles detected, not on peak height ratios.

For profiles which contain contamination: if the source of contamination can be identified, it may
be possible to use its known profile to deduce a profile that is suitable for comparisons.

Page 70 of 124
All printed copies are uncontrolled Approved by: DNA Technical Manager



It may not be possible to deduce an unknown contributor at all loci; those loci which cannot be
deduced must be labeled as such. The unknown contributor profile must be deduced at a
minimum of four loci in order to be deemed suitable for comparison. A deduced profile (or
partial profile) is treated as a single source profile for the purposes of drawing conclusions and
issuing statistics.

Several criteria should be taken into consideration when deducing an unknown contributor using
peak height ratio information:

¢ Deduction must include a genotype assessment based on the presencegof obliga
allele(s). All genotypes incorporating the obligate allele(s) must be con i
determining the deduced profile.

¢ In samples with high quantities of DNA, relative amounts of DNA € ntributor
can be approximated by examining loci with four alleles. Ho
approximations are only reliable when:

o At least two four-allele loci are averaged together

o No alleles below ST are present

o SE33is not included in the calculation

o There is no minor, low-level third source in t pl

o Peak height ratios may be used to compare nt pe possibilities when alleles
are above the IT. When deducing based alls (e.g. a locus with two alleles
foreign to the owner’s profile), alleles do n above IT or ST.

e As ageneral rule, based on validatioggstudies, het€rozygous alleles from a single
contributor should have a peak height ratio (PHR) of 60% or higher when the peak
heights of both alleles are above the IT. eak heights are below the IT, greater
variability may be observed.

e When any alleles at a locus & Iow the ST, the possibility of allelic drop-out must be

considered. Therefore, such only suitable for deduction if two obligate alleles

documented on a Mixgur retation Worksheet.

\

8.6 es hich loci in a mixture are suitable for probative comparisons and

are above the AT.
The rationale for deduction t@tic profile for an unknown contributor must be
Qge&

8.6.1 Separating single sources out of a mixture

As des@ribed previously, a single source may be separated out from a mixture, either by
identifying a major component, or by deducing an unknown contributor from an indistinguishable
mixture. In instances when low-level contamination can be distinguished as a minor contributor,
the major component may be suitable for comparison.

8.6.1.1 Minimum amount of data for a single-source to be suitable for comparison
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A single source profile derived from a mixture, be it a major component, minor component, or
deduced unknown profile, must have complete information for at least 4 of the 13 core loci to be
deemed suitable for all comparisons.

8.6.1.2 Minor components for non-probative comparisons

Certain special cases are routinely encountered in forensic casework which lead to minor
components for which probative comparisons and statistical analysis are not a necessary
consideration. Two common examples of these situations are minor components arising from
differential carryover and minor components consistent with an “owner” on an intimagé sample.
These are situations in which a given profile might reasonably be expected to be pr an
item. These conclusions are reported with a qualitative statement in the report, grovi

following minimum criteria are met:

e Fully detected at a minimum of four loci (below ST and non-core réyaccéptable for
this purpose)

e Fully detected at one or more heterozygous loci

o No DNA inconsistent with the expected profile (and/or artifacts) tected in the

profile/partial profile/minor component.

If these minimum criteria are not met, no qualitative statem b&made regarding the
source of the DNA.

8.6.1.2.1 Minor components arising from arryover

The differential extraction protocol is designeghto optimizesthe separation of spermatozoa DNA
pracess is rarely perfect. As a result,
carryover is often observed, where the major contri r to one fraction is observed as a minor

extracted, the major contributor to th
the epithelial fraction. Because more
additional interpretational conce
carryover.

e, Sperm fraction may be detected as a minor contributor in
ne profile is associated with the sample, some
pRly Specifically to instances of low-level differential
e When all minag c onent alleles are attributable to differential carryover, the analyst
will report that l& istent with differential carryover was observed in the minor

is |

eported if applicable for all sperm and sperm/substrate fractions, as
well as epithelial¥ftactions from non-internal cavity samples. Epithelial fractions from
, such as oral, rectal, or vaginal swabs, are run as a quality assurance
are not routinely included in reported conclusions. For epithelial fractions
cavities, the checking for differential carryover is a part of the review
rocess and does not require further documentation.
Il minor component alleles are attributable to a combination of differential
arryover and artifact/true alleles, the analyst will describe results in the reported
nclusions as described above.
¢ Minor components which are attributable to differential carryover do not require a
separate statistic, if a statistic is being issued for its primary fraction. Example: A swab
from a condom is differentially extracted. The sperm fraction yields a single-source male
profile. The epithelial fraction yields a major component consistent with being from a
single source female, and the minor component is consistent with carryover from the
sperm fraction. In this case, a single source statistic would be issued for the sperm
fraction and for the major component from the epithelial fraction. It is not necessary to
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run a statistic on the minor component of the epithelial fraction, since the minor is
attributable to the sperm fraction from the same swab.

8.6.1.2.2 Minor components consistent with an “owner” on an intimate sample
When a sample is collected directly from a person’s body, it is not unusual to detect DNA
consistent with that person in the sample. When the minor component of an intimate sample is
attributable to the owner, or the owner and artifact/true alleles, it is described in the reported
conclusions (except for internal/cavity samples). Underwear and clothing collected directly from
a person can be considered as intimate samples and may be reported with a qualitative
conclusion instead of a statistic.

8.6.1.3 Minimum quality of data for a single source to be suitable f oba
comparisons and statistics

A locus must be deemed complete to be suitable for use in probative comiparis

population frequency calculations. Major components and deduced ' 3

In a two-source mixture, the minor component can be considered‘¢omplgi€ and suitable for a
single-source statistic only when two minor component allelgg,are detected.

s
ated using the

criteria described above can be considered complete.

ntor mixture deduction
analyst may incorrectly deduce an

jor and minor contributors.
ought to the attention of the
interpretation and the necessary

n

8.6.14 Incorrect interpretation of major/mi
Despite making best use of available information,
unknown contributor from a mixture, or incorrectlysepar
When such discrepancies are discovered, th
Technical Manager, who will determine th
documentation.

8.6.2 Assessing loci in an istinguishable two source mixture for suitability for
probative comparisons and statis

8.6.2.1 Minimum amo ata for a mixture to be suitable for comparison

A mixture must have sufficieit i ion at a minimum of 10 of 13 core loci (or 75% of
detected core loci) togerdgrm¢omparisons to probative reference samples. Possible drop out of
“‘owner” alleles does nofyne rily preclude comparison, but minimum of four core loci must
be complete angd sui &statistics in order for the profile to be suitable for comparison to
probative refere e

8.6.2.2 ini guality of data for a mixture to be suitable for probative
compariﬁ tatistics

[ozbe S uitable for statistical analysis, a locus must be deemed complete. As the quantity

resent becomes smaller, more concerns about possible drop out arise. Specific

include:

e Stochastic drop-out: when one allele is detected above AT but below ST, it is possible
that a heterozygous sister allele has dropped out.

e Stutter masking: an allele may be effectively filtered out by the stutter filter associated
with a large peak.

o Allele stacking: an allele shared by contributors may appear to be above the ST, when
the portion of the allele contributed by the minor contributor is actually below the ST. In
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this case, drop out of a sister allele could happen even when the called sister allele is
above ST. Therefore, the ST alone cannot predict the possibility of sister allele drop out.
e Complete drop-out: in instances where the major component is much larger than the
minor component, the minor component may drop out entirely.
These concerns must be considered when assessing whether alleles at a given locus are
completely detected. Given that the presence of multiple sources of DNA in a sample can make
peak height ratio information potentially less reliable, the more conservative IT is applied here.

In a two-source mixture, the locus can be considered completely detected and suitable for
mixture statistics when

e Four alleles (or a heterozygous minor component) are detected, or

o All detected alleles are above the IT AND it is reasonable to assume all*alleles are fully

detected
In a two-source mixture, if a locus cannot be considered complete, j u yted as not
suitable for mixture statistics on the electropherogram.

In order to assess when it is reasonable to assume complete deteGtion i distinguishable

mixture:

1. Calculate the relative contributor ratio, based on at | o lgci with four alleles above
ST and not including SE33. Document this c [ n the electropherogram (Ex.
Based on the ratios observed at D3 and he rélative contributor ratio is ~4/1) Note: if
there are not at least two four-allele loci wi eles above ST, then it is only

reasonable to assume full detection Ci eterozygous minor alleles.

2. Based on the peak heights of the ete€ted at the locus, would a heterozygous
minor contributor have peaks below the T~ e minor allele is present and above the
IT, this is less of a concern, sigce complet@drop out would not be expected when the
sister allele is above IT. How when no minor alleles are detected separately from
the major component alleles, e due to either allele sharing with the major
contributor or allelic dro no minor alleles are detected separately from the
major alleles, the contri ratio can be used to calculate the predicted height of minor
alleles at the locus, a assess the possibility of drop out. It is important to keep
in mind that the ¢ lated contributor ratio assumes that either both the major and the
minor are heterdgygousyor both the major and the minor are homozygous.

jorMis heterozygous, multiply the smaller major peak by the contributor
ratiQ. If the,resulting hypothetical peak height is below IT, then the locus cannot

e considered complete due to the possibility of stochastic drop out.

thepmajor is homozygous, multiply the major peak height by half the contributor
i@” This is necessary to compare a homozygous major with a heterozygous
minor. For example, if the ratio of a homozygous minor allele to a homozygous
major allele is 1/4, then the ratio of each heterozygous minor allele to the
homozygous major allele would be 1/8. If the calculated comparison is below the
IT, the locus cannot be considered completely detected due to possible drop out
masked by allele stacking.

3. Based on the peak heights of the alleles detected, could a lower-level heterozygous
contributor (calculated as in step 2) have peaks that could be filtered out by a stutter
filter on one of the detected alleles? If so, the locus cannot be considered completely
detected due to possible stutter masking.
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Note: If close biological relatives potentially involved, four-allele loci may not be available to
calculate contributor ratios, and an alternative means of determining a relative contributor ratio
should be discussed with the Technical Manager.

8.7 Comparison of DNA Results
The interpretation process generally results in one or more of the following conclusions:
Exclude

Cannot exclude
Foreign DNA detected

Inconclusive
Insufficient DNA / Data
No genetic profile Q

Complex mixture

Note: Comparisons and conclusions for Forensic Parentage casés are atdressed specifically in
the Forensic Parentage section.

Exclusion:

An exclusion is declared when the known sample h
guestioned sample, and there is no scientific expl

le re ot observed in the
r the absence.

Scientific explanations may include, but are not limited to §factors such as inhibition,
degradation, low template DNA and/or pri ding\site variations or mutations.

Cannot Exclude:
For single source samples (including f@solved mixtures): The donor of the known sample
cannot be excluded as a source of t % tioned sample because there are no significant

differences between the allele desi obtained from these samples.
For unresolved 2-source mixtur en alleles detected in a known/reference sample are also
an

detected in at least 75% @f the\detected core STR loci in a DNA mixture, and when there is a
scientific explanation nsistencies, an individual may be considered a potential
contributor to t

le

Foreign DNA d:

If alleles th guld zo have been contributed by the individuals for whom known/ reference
sample pgofile submitted for comparison with the questioned samples, the conclusions for
thi mpléynay include a statement indicating that DNA that could not have been contributed
by s‘also detected in the sample.

No Genetic Profile:

No genetic profile is declared when there is reportable data at fewer than four loci. This includes
fewer than four complete core loci in probative samples, as well as those which do not meet
minimum requirements for intimate swabs consistent with owner or differential carryover.

Inconclusive:
If the STR results support neither inclusion nor exclusion, the comparison will be deemed
inconclusive and reported as such. When a profile is deemed inconclusive, an explanation must
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be included for the reason. Common reasons for inconclusive results are insufficient DNA/data
or genetic complexity of a mixture.

Insufficient DNA/Data:

Low amounts of DNA can lead to stochastic effects such as allelic drop out, elevated stutter,
and peak height ratio variability. In many instances, incomplete loci cannot be appropriately
used to make exclusions or inclusions. When fewer than four loci can be considered complete,
this profile will be considered insufficient and will not be utilized for comparison.

Complex Mixture:
A complex mixture may be declared when DNA from multiple sources is detect
there is evidence of stochastic effects (i.e. drop out) at several or all loci (from
and/or a clear major component cannot be deduced. Accordingly, the san
not suitable for comparison. This is the case for indistinguishable mixture [ r more
contributors.

Close Biological Relatives:
In a mixture where two close biological relatives (parent-child or full sibli cannot be
mi
te.

excluded as contributors, a comparison can still be made a re statistic issued if
appropriate. However, the report must include an additional t to clarify that a modified
statistic that takes into account relatedness may be ap At this time, the Alaska
Crime Laboratory does not perform such statistics; but upon request, the DNA Technical
Manager can refer agencies to outside resources.

8.7.1 Non-probative associations

Many situations arise in forensic casework whe oSitive association between a questioned
sample and a known sample (inclusiog) does natthave probative value for the criminal
investigation. Examples of non-prob omparisons would be:

¢ Owner on a body swab
e Owner on an item of ¢l g Q¥ piece of property where the attribution to the owner is
n

not in question (e.g. an item of clothing collected from the owner, or steering
wheel swab f er’s car)
¢ Victim’s consentfpartneron victim’s body swabs

In these cases, alitative statement describing the association is sufficient for reporting
purposes; statistical"apalysis is not required for these associations. Examples of qualitative
statements on-probative associations are listed in the DNA reporting guidelines in Section
10.

The iations rely on the assumption that the individual’s DNA may reasonably be
expe to be present. This assumption can be documented in the report in one of the
following ways:

e Swabs collected from a person’s body are identified as such in the ltem Description
section of the report.

¢ Clothing or property collected from a person are identified as such in the Item
Description section of the report. Alternatively, a statement is added to the conclusion for
that item, indicating that the item has been previously identified as belonging to the
person.
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e A positive association between a questioned body swab or clothing and a known
consent partner includes a statement in the conclusion that this individual has been
previously identified as a consensual partner of the person in question.

8.7.2 Probative associations

A positive association between a questioned sample and an individual whose DNA is not
reasonably expected requires population statistics. If a profile is not of sufficient quality or
guantity to calculate population statistics, then it is not suitable for performing compagisons to
probative reference samples.

A single statistic may be calculated for multiple identical profiles. (Example: twoiklood on

If profiles from multiple items are positive associations to the same indivi
identical profiles (typically due to partial drop out in at least one profi

different associations made to that item. (Example: a swab
major component as well as a minor component which is su
If this profile has positive associations to two differe plé :
single source statistic for the major component, apd“a miXture statistic for the minor component.
If only one positive association is made, it is only Necessary 0 calculate the relevant statistic for
that association.)

Note: A sample which has undergone diffefential extraction yields sperm, substrate and/or
epithelial profiles from the same item, Differenti ryover is frequently observed in such
samples. It is not necessary to calculate a separate statistic for the minor component of a
fraction that is attributable to differenffal"@arryover if the probative contributor has been
addressed in a different fraction. Like % multiple fractions from one differential extraction
yield profiles consistent with be' e same individual, it is only necessary to issue a
statistic on one of those profilesygincgrall fractions originate from the same single sample.

N\
C
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Section 9 Statistical Analysis of STR Data

References: Budowle, B. et al., Population data on the thirteen CODIS Core Short Tandem
Repeat Loci in African Americans, U.S. Caucasians, Hispanics, Bahamians,
Jamaicans, and Trinidadians. (1999) Journal of Forensic Science, 44(6): 1277-
1286.

Erratum to above article - (2015) Journal of Forensic Science, 60 (4).

Budowle, B. et al., Population studies on three Native Alaska populatio @ DS
using STR loci. (2002) Forensic Science International 129:; 51-57.

Statistical analyses will be performed when the genetic typing results fail

individual(s) as a source of the DNA in a questioned sample, and t [
probative reference sample. The statistic is calculated from the
the core loci which are completely detected. (Note: in the rare ca
not yield a full profile at all core loci, then the questioned prafile ¢
compared to the reference sample are not included in the statistic.)

For differential samples, a separate statistical analysi 0 d'for differential carryover in
a minor component, if statistics are calculated fro e relevant individual(s) in a different
fraction from the same item.

Statistical analyses are calculated with thedd.SSDepartment of Justice, FBI Popstats program,
using either the Random Match Probability Formul single source samples or the Mixture
Formula for mixed samples. The resgltant valu ay be truncated for reporting, but should
never be rounded up (i.e. 34,675,000 be reported as 34 million or 34.6 million, but not 34.7

million).

The Alaska Scientific Crime D n L oratory routinely reports the frequency/probability for
the following populaﬂons& frican-American, Athabaskan, Inupiat and Yupik.
9.1 Calculatin C|es/Probab|I|t|es Using Popstats

e OpenPo ts he CODIS software) and choose either Forensic Single Sample or
ForengiC Mixtute from the menu.
e Int nfiglration summary, verify that the database is the Amended FBI STR 2015
d as d the theta value is set to 0.01 (see image below).
| pOpulations except Blk and Cau can be unchecked as these data are not reported.
. pecimen ID field, enter the lab #_Item#

Note: When entering a Forensic Mixture, be sure to enter the profile in the left most available
fields (labeled “Mixture” in the image below). The middle and right columns are for use only in
calculating likelihood ratios.

¢ Inthe Comments field, add any additional info (i.e. sperm fraction, major profile)
o Enter the alleles deemed appropriate for statistical analysis (see STR Data Interpretation
section).
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Note: It is not necessary to enter alleles for Amelogenin or the Penta loci as population data for
these loci are not contained in the database.

e Click the Calculate button or select Calculate from the Popstats pull-down menu.

e Forensic Single Source
o Click the 1/f button.
o Click the printer icon or select Print from the File pull-down menu. Select Broward
Report and print.
e Forensic Mixture
o The result should default to the Inclusion probability
o Click the printer icon or select Print from the File pull-down mend. Sglect
Probability of Inclusion (Short) and print.

Note: The above steps must be performed for both the Alaska Nati
Amended FBI STR 2015 database. The theta correction factor (Q.
0.03 for the Alaska database) must be specifically selected for si
calculations when toggling between databases. Theta values are'ot u for calculation of
mixture statistics. Ensure the check box is unmarked in the figukation summary.

e To change to the Alaska Native database, cli (inMthe configuration summary
tab) to navigate to the Alaska folder and click' OK (see image below).

iguration mary window to reveal the Browse

Note: It may be necessary to expand the c
tistics (see image below).

button when calculating Forensic Mixture

e For single source statistics, nge the t value to 0.03 using the drop down menu in

the configuration summary ta

Note: The database and theta e changed in this order or the theta value will revert
back.

e Click the Calotla% and repeat the above steps for printing the resulting statistics

@

Navigating to the FBI STR Caucasian and African-American Population Databases
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Selecting the Alaska Native Population Databases
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Section 10 DNA Screening and DNA Report Writing and Review

10.1 DNA Screening Reports

10.1.1 DNA Screening report required content:

The guidelines for Biological Screening reports, as listed previously in the Biological Report
Writing and Review section (Section 2), also apply to DNA Screening reports. DNA ening
reports contain additional conclusions based on quantitation results.

10.1.2 Report Wording
Refer to the previous section on Biological Screening Report Writing anddReView (S n 2) for

report language specific to Biological Screening procedures. The followi cohtain
samples of results, conclusion and opinions appropriate for reporti iol se results
specific to DNA Screening. These are not all inclusive and may ‘ odified slightly on a case

by case basis.

o

For samples not amplified

based on Quantifiler Trio results SEpe

Quantifi fion r@sults do not indicate the
No male DNA detected presencelof m A. No further analysis

rfortned On this sample.

Quantification results do not indicate the
presengé of sufficient male DNA for STR
nalysis. No further analysis was performed
his sample.

Female: Male ratio >4:1 @ This sample may be suitable for Y-STR
analysis. For more information, please

* A contact the laboratory’s DNA Technical
\ Manager, XXXX XXXX (269-XXXX) or
XXX XXX@alaska.gov

Quantification results do not indicate the
presence of sufficient male DNA for STR
analysis. No further analysis was performed
on this sample.

T-Y /uL or less in a
f:tisop) case (at any female: male | Thig sample may be suitable for Y-STR

analysis. For more information, please
contact the laboratory’s DNA Technical
Manager, XXXX XXXX (269-XXXX) or
XXX XXX @alaska.gov

T-Y is 0.02 ng/uL or less in a non- | Quantification results indicate the presence
suspect case AND female: male of male DNA. Should a suspect be

Page 83 of 124
All printed copies are uncontrolled Approved by: DNA Technical Manager


mailto:XXX.XXX@alaska.gov
mailto:XXX.XXX@alaska.gov

ratio is greater than 5:1 developed, this sample may be suitable for
Y-STR analysis. For more information,
please contact the laboratory’s DNA
Technical Manager, XXXX XXXX (269-
XXXX) or XXX.XXX@alaska.gov

Quantification results indicate the presence
of male DNA. Based on the low quantity
DNA present in this sample, the

Consumed sample - recommended amplification procedure
consume the remaining sample in i
T-S is <0.07 ng/uL entirety. Alternatively, this sa ma

_ _ suitable for Y-STR analysis.
(If likely mixture, female: male

ratio is 4:1 or less and T-Y is at No further analysis will on this

least 0.02 ng/uL) sample without writte from the
Department of Law for ion of the
sample in its enti . For more information,
please contact th atery’s DNA
Technical XXXXX (269-
XXXX) XX XXX@alaska.gov
Quadtification réSults indicate that this

Extract where female DNA is S likely to yield an interpretable
probative and T-Y is greater than | female il& due to the high concentration
or equal to T-S of maleydNA. No further analysis was
rformed on this sample.

presence of sufficient amplifiable DNA. No

T-S is 0.002 ng/uL or lower f% antification results do not indicate the
likely _smgle Source or 0.0 further analysis was performed on this
for a likely mixture ¢ sample

<
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T-Y is 0.02 ng/uL or higher (if male
is probative) and T-S >= 0.07
ng/uL and female: male ratio is

4:1orless Quantification results indicate the prese
of male DNA. This sample is suitable f
further analysis.
Other samples suitable for STR

analysis based on Quantifiler Trio
results
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10.1.3 Review of DNA Screening Reports

Technical review of DNA casework will be conducted by a second qualified analyst, in
accordance with the FBI QAS Guidelines (current version) and includes the following, at a
minimum, to ensure compliance with the interpretation guidelines contained within this
document:

Date report was issued (automatically populates)
Laboratory and agency case numbers (automatically populates)
Name of submitting agency and case officer (automatically populates)
List of all items analyzed
o include the agency item # in () if the item was re-numbered at tAeYaboratory
o thisis not necessary if the laboratory number contains the inal a item #
e Results of presumptive/confirmatory tests (in body of report)

o Documentation of reagents and controls (in central log)
¢ Documentation of extraction parameters such as date angd instruments tsed (in central
log and bench notes) %
e Documentation of quantitation analysis (in central lo

Results, conclusions and opinions for all tested item idelines for reporting are
provided and may be modified, as necessary, wc e basis)

ac

Explanation of why testing was stopped, if appropgiat

The disposition of all retained items

Any known samples that are required for DNA analySis, when applicable
a

Statement regarding Y-STR testing licable

Signatures of the reporting analyst and the technical reviewer (the analyst should
eStone to Draft Complete prior to

and technical reviewer are required to scan

signing the report in LIMS)

electronically sign the report
submitting for technical revie
their barcode and enter a pi

Administrative review of DNA -
in accordance with the FBI uidelines (current version) and includes the following, at a

minimum, to ensure %)m lia

the interpretation guidelines contained within this
document:
se tile and final report

in of custody and evidence disposition

The analyst afd the réviewer may consult a third qualified analyst, if necessary, when there is a
disagree t to report a result. If the analysts are unable to come to an agreement, the
echniical Manager will be consulted to make the final decision.

ecklist is used to document completion of the individual components of the
technical and administrative reviews. The completion of the final laboratory report, technical
review and administrative review are tracked electronically in LIMS.

When a case has been through technical and administrative review, the report will be issued in
accordance with laboratory policies and procedures.

10.2 DNA Reports

10.2.1 DNA report required content
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All DNA discipline reports will contain the following:

Date report was issued (automatically populates)
Laboratory and agency case numbers (automatically populates)
Name of submitting agency and case officer (automatically populates)
List of all items analyzed
o include the agency item # in () if the item was re-numbered at the laboratory
o this is not necessary if the laboratory number contains the original agency item #
When DNA analysis is reported for samples retained by another discipline in gthe
laboratory, or comparisons are made to profiles reported by another laborato
report should reference the previously issued report
o i.e. “Reference biological screening report dated Month Day, Yeag by

Analyst.”
o Include the issuing laboratory, if other than the AK SCDL. y
Results of presumptive/confirmatory tests, if not previously r, ediin a f
screening report
Results, conclusions and opinions, for all tested items, based on fth
o Conclusions do not need to be reported for the epit
intimate samples (e.g. vaginal, rectal, and or
reported for all sperm fractions and for all oth

ological

NA typing results

the sperm and epithelial fractions.
Results of any statistical analyses p

Description of analyses performed, inclugi t of STR loci amplified (this is contained
in the Methods section of thefgport
Description of statistical analy8 erformed including the methods and loci used in the

calculations (this is containec
The disposition of the e s is contained in the Methods section of the report)
Signatures of the repartiad analyst and the technical reviewer (the analyst will
electronically sign_thetep y setting the milestone to Draft Complete prior to

submitting fort eview; only the analyst is required to scan their barcode and
enter a pin Nin the report in LIMS)
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10.2.2 Report Wording

The following tables contain samples of results, conclusion and opinions appropriate for
reporting various case results. These are not all inclusive and may be modified slightly on a
case by case basis. DNA reports may include DNA screening results regarding decisions about
which samples do not proceed to amplification. Refer to section 10.1.2 for DNA Screening

report language.

For single source samples —
probative associations

Report

Assuming a single source profile, XXX was

Single Source: exclusion excluded as the source of DNA detectaghin thi
sample.
Assuming a single source profile ann
Single Source: fail to exclude be excluded as the source of D ed’in

this sample.

Same profile (for 2+ items)

The genetic profiles obtained fram these

samples were the same.

Single source statistic

Single Source forfula

The estimated freq 18, core loci) of the

' m ve sample(s) is
XXX quadrillion (Caucasian
uadrillion (African-

), 1 in XXX quadrillion

approximately 1
populatioR), 1 in
American

For single source and/or mixtures

Report

Unknown Male DNA ¢ “

A genetic profile from an unknown male
individual was obtained from this sample.

Female presen

The genetic profile obtained from this sample
was consistent with being from an unknown
female individual.

DNA from (a OR at least one) male individual
was observed in this sample.

Male DN&GS

When'\€annot exclude but don’t have
all 13 core loci

DNA consistent with XXX was detected at XX of
13 core loci in this sample. Therefore, XXX
cannot be excluded as a source of DNA
detected in this sample. (change 13 if not all loci
yielded data above reporting threshold)

All printed copies are uncontrolled
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No DNA inconsistent with XXX (and YYY) was
detected in this sample.

DNA consistent with XXX (and YYY) was
detected in this sample

DNA consistent with carryover from the

Differential carryover differential extraction process was observe
(the minor component of) this sample.
This item has previously been identifiedhas
belonging to XXX.

YYY has previously been identifi
consent partner of XXX.

No DNA inconsistent

DNA consistent

Item belongs to owner

Association is to a consent partner
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For mixtures Report

DNA from more than one individual was observed (may be

More than 1 individual o
present) in this sample.

DNA from at least XX individuals was observed in this sample.
To indicate # of individuals OR DNA consistent with being from two individuals was
observed in this sample.

. _ . XXX was excluded as a source of DNA detected in this
Mixture: exclusion

sample.
. e XXX cannot be excluded as a source of DNA ed inthis
Mixture: fail to exclude
sample.
Foreign DNA present DNA inconsistent with XXX was als e is sample.
Due to the complexity of the gengtic profile obtained from this
Complex Mixture sample, no meaningful comparisogs ca ade to known
reference samples.
Data below the reporting thr y be present at the
Mixture statistic following loci: XXX. T fo |ation statistics are not

reported for these |

Mixture fo
The estimated
each of the followi

bability (13 core loci) of an individual from
population groups contributing to the
e above sample(s) is as follows:
ately 1 in XXX quadrillion (Caucasian population), 1
adrillion (African-American population), 1 in XXX
R (Athabaskan population), 1 in XXX quadrillion
piat population) and 1 in XXX quadrillion (Yupik
ation).

Mixture statistic apprgx

p
The mixture statistic listed above applies to random and
nrelated individuals. In cases where close biological

\ relatives are known or suspected to be contributors, a
modified statistic which takes into account relatedness may be
Close relative more appropriate. Please submit known samples for any
additional suspected contributors of DNA as soon as possible.
For more information please contact the laboratory’s DNA
Technical Manager, XXXXX XXXXX (269-XXXX) or
(xxxxx.xxxxx@alaska.gov).

DNA consistent with being from two individuals was
detected in this sample. Assuming the presence of
XXX, a single source genetic profile for the unknown

Deduced Profile with Single Source
statistics
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(male) contributor was deduced from the DNA mixture
obtained from this sample. YYY cannot be excluded
as the source of the deduced genetic profile. No DNA
inconsistent with XXX and YYY was detected in this
sample.

A single source genetic profile for the unknown
contributor could not be deduced at the following core
loci: XXX, XXX and XXX. Therefore, these IgCi were
not used to calculate population frequency i

Single Source Formula .......

The data obtained
suitable for comparis

ample was not

Not suitable 0 XXXXXX).

No profile (<four reportable loci) sample

No conclusi

ns dauf’be made as to whether XXX

Inconclusive co ted BNA to this sample due to
in ortable DNA.
- No (othger lusions are reported for this
Insufficient

e to insufficient reportable DNA.

A quality assurance review of the DNA data has
indicated that (the major / minor component of)
this profile can be attributed to a laboratory staff

profile was determined to be unrelated to the
¢hés sample was consumed in analysis.

A-guality-assurance-review-of- the- DNA-data-has
indicated that (the major / minor component of)
this profile can be attributed to contamination.
As a result, this (component of the) profile was

determined to be unrelated to the case.

matches a non-lab
staff

Profile with contamination is
inconclusive with respect to further
comparisons

(In addition to above language) This profile is
inconclusive for interpretation.
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10.2.3 Review of DNA Casework Analyzed In-House

All case reports issued by the Forensic Biology discipline will be subjected to a technical review
and an administrative review. All supporting documentation that is part of the case record or the
central log will be subjected to a technical review.

Technical review of DNA casework will be conducted by a second qualified analyst, in
accordance with the FBI QAS Guidelines (current version) and includes the followingy at a
minimum, to ensure compliance with the interpretation guidelines contained within t
document:

o Review of all worksheets contained within the bench notes and central

e Review (usually electronic) of the ILS for all passing samples
¢ Review (usually electronic) of all allelic ladders designated as su
¢ Review (usually electronic) of at least one passing amplificati
e Review (usually electronic) of all reagent blanks and negative amplification controls
e Review of DNA typing data (used to draw conclusions) forguesti and known
samples
¢ Verification that all results/conclusions in report are ted by data
Review of all statistical analyses
o Verification of CODIS eligibility and review o for"all entered profiles
O

document;:
[ ]

o Review of chain of cu and evidence disposition

The analyst and the reviewerma nsult a third qualified analyst, if necessary, when there is a
disagreement on ho r result. If the analysts are unable to come to an agreement, the
DNA Technical erwill be consulted to make the final decision.

re Used to document completion of the individual components of the
ative reviews. The completion of the final laboratory report, technical
ative review are tracked electronically in LIMS.

Discipline che
technical and @dminj
review a dmini

Wh seWhas been through technical and administrative review, the report will be issued in
acco ceWith laboratory policies and procedures. Genetic profiles suitable for CODIS will be
uploaded in accordance with CODIS policies and procedures.
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Section 11  Forensic Parentage

11.1 Data Interpretation

On occasion, reference samples may be of poor quality or degraded by environmental
conditions. For such samples, loci not deemed complete (due to the possibility of partial or
complete allelic drop-out) will not be considered exclusionary solely on the basis of incomplete
information. All complete loci will be considered in assessing consistency between reference
samples.

e  Four or more loci with non-consistent genetic markers — the alleged parent(s '
excluded. It is not necessary to calculate CPI in such cases.
e Two or three loci with non-consistent genetic markers — these resu nclusive.
The CPI will be calculated and reported, but further testing with a I m rs will
[

be recommended to the submitting agency.
e One locus with an inconsistent genetic marker within one regeatiun e obligate

allele — given the possibility of a genetic mutation, this wilknot befdeemed an exclusion.

In such a case, the alleged parent(s) cannot be excluded,'and C | be calculated and

reported.
e Allloci have consistent genetic markers — the allege t\eannot be excluded, and

the CPI will be calculated and reported.

11.2 Using Popstats for Parentage Statistics

[Note: On occasion, especially when ent
the screen may not automatically refresh to sho
you can confirm that changes have n applie

utatign rates or toggling between databases,
ed changes. If you do a Print Preview,

A. One-parent forward paternity (tri

1. Open Popstats and cho arehtage from the menu on the left side of the screen.

2. Choose the Parentage tal"at the top of the screen.

3. Use the Specimen ID fiel enter the lab number at least, item number space
permitting. If it mbers do not fit in the typed file they may be hand-written on
the printout.

4. Under S t the Trio button (see following image)

ion from all complete loci (If a locus has partial information, it will not

5. Enter
be u for statistics — this includes not only the reference with the partial information,
b e locus in the other references as well).
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@
Fle EGt Popstats Tods Wndow Heb
o
-8

Match Estimation Parentage.

Partial Match

Child: AllegedParent
STR mDNA STR | monA |
toas  [aeler |mtele2 locus [ atele1 [atele2
PO |11 P |11 12
o |9 I (TEU Y s
Di6ss |11 Dess |11
oiesst |16 v oiesst |16 7
ozistt (a0 w22 oast [;z w2
0351358 |14 1 351358 |14
osseis |10 1 osssie |11

2 orse20 |10 13
oss1179 |12 1 oesizs |10 12
I 22 ) 22
ot 7 3 THoL ?
|wox  |n 12 wox s 12
wa s TS
| Amelogenin | amelogerin
|pentan petad
[pentaE pertaE
| |o1ssezs _|o1ssezs
| |ozs133s |ozsi3ss
| lsess sex
[ owsiese |orosizee o1051248
| O ozsios |ozzstoss | |ozzsioss
| O ozsen " |ozsea | |ozseat
| O oizsm | |orzsam | |orzsss
] Distess Joistess Joistess

6. When the correct information has been e
7. If any loci have mutations (mismatched), you will

red, sglect the Calculate button (upper left).
ompted to enter the mutation rate

and the mean power of exclusion (s llowing image).
2 =X
Locus: DF5820
Enter Mutation Rate and Mean Power of Exclusion
MWOTE: & mutation rate of 0.123% should be entered as 0.00123
|' Group Mame Mutation Rate Mean Power of Exclusion
ath 0,001 0.55
Inu 0,001 0.545
|5 vup 0,001 0,533
(] 8 | Cancel |
A

8. Enter the locus-specific mutation rate from the NIST website. A printout of the relevant
page is included in an appendix of this manual.
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9. Enter the locus-specific mean probability of exclusion (PE) from the published database
references listed at the end of this section of the manual. Please note that these values
are NOT the default values included in the Popstats software.

10. Once these values are entered, click OK, then click Calculate.

11. Printing: Under the File tab, select Print, then select Parentage Trio Calculations, then
select Print.

12. Print out statistic reports for the Caucasian and African-American databases (from the
Amended FBI STR 2015 database file) and the Athabaskan, Inupiat, and Yupik
databases (from the Alaska database file). In order to toggle between databages, click
on the Configuration Summary tab on the left side. Choose Browse to switc n
the Alaska and FBI databases (see following image). Once the new dal bas en
selected, the software will return to the Target Profile tab, where you wi
Calculate.

Note:

It may be necessary to expand the configuration su ‘to reveal the
Browse button when changing the population databq‘

File Edit Go Popstats

Workbench Explorer

€

[ Analyst Workbench - SDISAK0020200 -

Tools Window Help
o

=il Parentage

\

e ion Summary

Popstats Calculations
Fererse Sgle Sameie
Forensic Medure
Parertage
Kinship

- Match Estimation
Patial Match

<] Message Center

. Specimen Manager

Match Manager

8] redigree Manager
® | Rank Manager
T searcher
L% AutoSesrcher
@ STR Deta Entry

QS MDA Data Entry

II Popstats

=, Populmonn tabase

g

;3. Ethnic Groups:

': Staiistics Database Directory: [\10,64.1.146'cods \Popstats\ POPDATA\Amended FBI ST nJ

-+

View Notes

Browse For Folder

Bl Desktop
A Libraries
B Michelle Collins
® Computer
4 g Network
- 1M 10641146
4 Backup
4} codis
Adobe flash update
AK-NDIS Assessment
. Alssks Popstats Print lssue

Batch Target Files

Certificates
csa
Mok New Folder |

Installation DVD 7.0 594
MHS
Popstats
POPDATA
Alasks
Amended FBISTR 2015

[ox ][ come ]

13. As before, if necessary, you will be prompted to enter mutation rate and mean power of
exclusion. When finished, choose OK. Print report as described previously.

B. Reverse parentage (trio):

All printed copies are uncontrolled

Page 95 of 124

Approved by: DNA Technical Manager



1. Open Popstats and choose Parentage from the menu on the left side of the screen.

Choose the Parentage tab at the top of the screen.

3. Use the Specimen ID field to enter the lab humber at least, item number space
permitting. If the item numbers do not fit in the typed file they may be hand-written
on the printout.

4. Under Subtype, select the Reverse button (see following image)

N

Zlatldi i
Tools Window Help

)

Workbench Explorer -3 Parentage vd4bx
&K o [Target Profile e
Popetats Cacuatons S R
e Lab1D: 5320200 ~
Fermoc Hutre £l socimen [ =] 7] S <
Pasertage =
iy 2 | Comment e ear
Watch Estmaten H P
Patil Match 3 S
Subype € impert t
Biologicol Mather: Expot t
SR | mona | Y| SR moNA | YSTR | SR | mowa | vsm |
oas [patel M1 G2 loan  [Patel Al 1 |Aide2 oan_[Patel M1 |Nee2
v O osuss [ve »omBE N0 /o138 (Mo
L TR ) LTI ) LT )
ST ) (ST ) osit [t
omss[vo Disssi [N oussi [t
penaE [t PeaE (o PeaE [N
osssis (1o Dssam [ ossaie [t
e ) o137 [N ousI [N
om0 [t omen [t omsn [t
o16s5% [0 D16SSH [N DiEssH [N
csFpo [t ) PO (Mo
PETAD [N PBTAD (Mo PENTAD [N
Anelogen (1o Aelogenn o Amelogenn (1o
o o wa [N
Des1I [N Des117% [t oes1I [Mo
L ) o [t woc [N
G ) o o A [
o543 (Mo D194 [N 195433 [No
ox1m [N ox13 [t ox13 [N
EE I ) EE ) E )
o528 [N os% [N oisz% [N
0251055 [t 251035 [N 0225103 [Mo
S = o ) omwm [t omH [N
< Message Center 01531 |No 01531 Mo 01291 [No
o1sisse[o Disisss [N oisisss [N
Specimen Manager
Hatch Manager
@R reciree Hamsger
| Rank Manager
T3 seorcher
03 osearhr
& sTR oata Entry
QS miows Deta Enry
J popsats

6. Onreverse parenta
mutation. In case

0s, Popstats does not allow for the use of a locus with a
utation, omit the locus with the mutation from the
Popstats & On the Popstats printout, manually calculate the PI for the
locus with.theWmutation. Use this manual calculation to adjust the CPI and
Probahility rnity calculations as well. Show work clearly.
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C. Zero-parent forward:

1. Open Popstats and choose Kinship from the menu on the left side of the screen.

2. Choose the Kinship tab at the top of the screen.

3. Use the Specimen ID field to enter the lab humber at least, item number space
permitting. If the item numbers do not fit in the typed file they may be hand-written
on the printout.

4. On the right side of the screen, make sure that only the PO (Parent-Offspring) box is
checked (see following image).

6. Printing: Under the
Statistics, then sele

Report Type:
Configuration Summary Report Frint Preview |
Popstats Kinzhip Locus Report

Popstats Kinghip Statigtics Summar .
Popstats Single Parentage Statistics Print
Cloze

Title:
Popstats Single Parentage Statiskics Help

Use Default Title |

7. Print out statistic reports for the Caucasian and African-American databases (from
the Amended FBI STR 2015 database file) and the Athabaskan, Inupiat, and Yupik
databases (from the Alaska database file). Directions and image for toggling
between databases are listed in section A, step 12.
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11.3 Sample Report Language
Sample report language for one parent forward paternity
Inclusion:

Based on the DNA profiles obtained from the samples listed above (XX core loci), ALLEGED
FATHER cannot be excluded as the possible biological father of CHILD’S NAME, assuming
MOTHER’S NAME is the biological mother of CHILD’S NAME.

[If applicable: A single genetic inconsistency is observed for the obligate allele Ioc@
This is indicative of a mutation or recombination event in which the allele inheri om t

alleged father by the child has been altered.]

Population Combined Paternity Index Q
Caucasian %
African-American \
Athabaskan v

Inupiat

Yupik

Combined paternity index indicates more likely the observed genetic evidence
is if the alleged father is the true biologigal father’of the tested child rather than an unrelated
individual from each of the above po @

Based on the DNA prgfileg obtained for the samples listed above (XX core loci), ALLEGED
FATHER is excluded aSya p le biological father of CHILD’S NAME, assuming MOTHER'’S
NAME is the bi er of CHILD’S NAME.

Exclusion:

Inconclusive;

Based ontthe rofiles obtained for the samples listed above (XX core loci), no conclusions
are e to whether ALLEGED FATHER could be a possible biological father of CHILD’S
NA ing MOTHER’S NAME is the biological mother of CHILD’S NAME. It is

recommended that further testing be performed to gain additional information from more genetic
loci.
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Sample report language for zero parent forward parentage
Inclusion:

Based on the DNA profiles obtained for the samples listed above (XX core loci), ALLEGED
FATHER cannot be excluded as the possible biological father of CHILD’'S NAME.

[If applicable: A single genetic inconsistency is observed for the obligate allele at locus___.
This is indicative of a mutation or recombination event in which the allele inherited frgm the
alleged father by the child has been altered.]

Population Combined Parentage Index x
Caucasian

African-American

Athabaskan %
Inupiat v

Yupik

Combined parentage index indicates how many times m ikely the observed genetic
evidence is if FATHER’S NAME is the truegiol@gicalffather of CHILD’S NAME rather than an
unrelated individual from each of the above popdlati

Exclusion:
Based on the DNA profiles obtai amples listed above (XX core loci), ALLEGED
FATHER is excluded as a pos iglogical father of CHILD’S NAME.

Inconclusive: P

Based on the DNA
are reported as t
NAME. It is reg€om

more gen(&

il btained for the samples listed above (XX core loci), no conclusions
LLEGED FATHER could be a possible biological father of CHILD’S
ded that further testing be performed to gain additional information from
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Sample report language for reverse parentage
Inclusion:

Based on the DNA profiles obtained for the samples listed above (XX core loci), ALLEGED
CHILD cannot be excluded as the possible biological child of FATHER and MOTHER.

[If applicable: A single genetic inconsistency is observed for the obligate allele at locus___.
This is indicative of a mutation or recombination event in which the allele inherited frgm the
parent by the alleged child has been altered.]

Population Combined Parentage Index x
Caucasian

African-American

Athabaskan %
Inupiat v

Yupik

Combined parentage index indicates how many times m ikely the observed genetic
evidence is if ALLEGED CHILD is the true giological'ehild of FATHER and MOTHER rather than
unrelated individuals from each of the above populations.

Exclusion:

Based on the DNA profiles obtai amples listed above (XX core loci), ALLEGED
CHILD is excluded as a possib ical child of FATHER and MOTHER.

Inconclusive: P

Based on the DNA thained for the samples listed above (XX core loci), no conclusions
are reported as tOWhe LLEGED CHILD could be a possible biological child of FATHER
and MOTHE is recommended that further testing be performed to gain additional

informatio{%e genetic loci.

11.4 References
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Section 12 Long-Term Storage of DNA Extracts by DNAstable® LD
1. Retained DNA extracts are dried down:
a. When all the evidence available for analysis has been consumed, OR
b. When the analyst has determined that no further work is required on the extract
2. Spin down the DNA extract by centrifuging at approximately 14,500 rpm for 5 minutes.

extract. Mix the sample thoroughly with gentle pipetting. Avoid dispensj
the sample.

4. Dry the DNA extract solution by placing the uncapped tube in a ra
in a laminar flow ventilation hood (recommended). The unc
with a Kimwipe ®. Approximate drying times are 48-64 ho
Samples must be dried completely for optimal protection
room temperature.

d stabilitpwhen stored at

5. Once dry, cap the tube and store in either (a) a dry cabinet at room temperature
or (b) in a foil-lined, moisture barrier envelop a el'desiccant packet added
(also at room temperature). Only one extract mayibe packaged per foil envelope. Dried

packaging. Alternatively, if the foll

envelope does not fit in the original packagi e original item is to be returned to
the submitting agency, a new evid created.

of TE-eluted extract is dried Mthe minimal volume for reconstitution must also be
proportionally larger. For
DNA Stable, it must be stittited in no less than 30 pL dH2O. This is specifically the
case for extracts elut uffer, not in water. Incubate the sample at room
temperature fgr 15 minutes to allow complete rehydration. Mix the sample thoroughly
with gentle pipetting. id dispensing bubbles into the sample. Store unused
rehydrated at room temperature or at 4°C for up to 10 days. After ten days, or
sooner i rk IS\ completed, unused samples can be re-dried as in steps 3-4 without
apprecigble'®NA loss.

7. na tioned sample is recovered and amplified, the corresponding reagent blank
revigusly unworked (usually labeled as reagent blank replicate -2) is brought up in the
lume of sterile water and amplified as well.
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Biological Screening Review Checklist

LAB NUMBER:

ANALYST:

Date Submitted for
Review:

Technical Review Started: Reviewer:

Administrate Review

Started: Reviewer: L

Administrative Review

Pages are numbered correctly, lab case #, item # and analyst initials are on e
Requesting agency, agency case #, lab case #, and officer's name are correct

% Technical Review

The type of examination (visual, stereoscopic, ALS) and testing perfofi
documented in notes

The “FUTURE TECH? flag has been ftri
for Y-STR)

Check grammar/spelling/punctu

Results/conclusions/opinions r each item tested

Conclusions/opinions results comply with laboratory guidelines

esults are supported by documentation in the notes

MI[-

DNA Screening Review Checklist
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Date:

Technical Review Started:

Administrative Review Started:

Lab Number:

IAnalyst:

Tech. Review:

IAdmin. Review:

Pages are numbered correctly, lab case #, item # and analyst initials are on each page

Requesting agency, agency case #, lab case #, and officer's name are correct

Item numbers / packaging / descriptions on report / notes are consistent with RLS/LIMS

The type of examination (visual, stereoscopic, ALS) and testing performed is
documented in notes

Item descriptions are consistent with clothing/evidence images present (if applicable)

The location of all chemical testing performed is documented in the notes (if ap

All isolated stains/samples are documented and numbered correctly (if applica

Elution volumes, instrument numbers, and sample size recorded (if appli
Evidence consumed to create extract is noted as such in bench notes

Verification reviews conducted are documented in the notes (if applic

The location and disposition of all trace evidence is documented

Worksheets contain all lot #s and expiration dates for all reagen

Q-PCR plate set-up is documented

Q-PCR standard curve printouts: Results are acceptabl

Retained items (including reagent blanks) created in
unexamined items HELD in LIMS as appropriate

The “FUTURE TECH? flag has been tripped f aseyif applicable (samples suitable
for Y-STR)

CENTRAL LOG FOLDER LOCATION:

Check grammar/spelling/punctuation i

Results/conclusions/opinions are give

Report signed in LIM

All case related notes a

Technical reviewer
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DNA STR Results Table

Laboratory Case # Analyst:
Batch:

Item #

Description/
Locus

D3S1358

THO1

D21S11

D18S51

D7S820

Penta E NS i ;
D5S818
D13S317

D16S539

CSF1PO

Penta D NS

Amelogenin

VWA

o
D8S1179
tPOX [

FGA

R

he Amelogenin locus indicates gender: X = Female; XY = Male

S” indicates data not used in statistical analysis

R” indicates data not reported

« DBRT » indicates data below reporting threshold

() indicates minor component alleles

[ 1indicates Major/Minor components not separated

"A/TA" indicates artifact (e.g. stutter) or true allele

Genetic data unsuitable for comparison may not be included in the table
“NA” indicates locus was not amplified

STR Casework Review Checklist

=z
o
=
@
%]

©CoNoGOMWNE D

Date:
Technical Review Started:

IAnaly

Ist:
Revie
Revie
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Administrative Review Started:
Lab Number:

DNA CASEWORK REPORT AND BENCH NOTES

Pages are numbered correctly, case # and analyst initials are on each page, report dated

Requesting agency, agency case #, crime lab case #, and officer's name are correct

Chain of Custody for all tested evidence can be tracked through RLS and LIMS

Item numbers and descriptions on report / DNA worksheet are consistent with RLS/LIMS

Packaging / extraction procedure used for all items is documented on worksheets

Screening results on DNA worksheets are accounted for in the report, if appropriate

Disposition of sample extracts/slides documented

Technical Reviewer checked DNA worksheet: initialed and dated

Technical review of all electropherograms: initialed and dated

ILS checked for all guestioned and reference samples

Printouts for all questioned and reference samples are present in bench notes

QC check of unidentified profiles (if applicable)

Peak patterns on the electropherograms are consistent with the STR results tablé'(if applic

e

The correct DNA profile and descriptive information is entered into Popstats

Popstats theta values and databases are correct; printouts are included in th

Popstats DNA profile frequencies are consistent with those shown on t

Check Grammar/Spelling in DNA report

Results/conclusions/opinions are given for each tested item

Verify content of Methods and Disposition sections of report

Stats are recorded in LIMS

SOPs are linked to request in LIMS

Future tech flag is set if appropriate

Disposition of evidence in LIMS is appropriate (HOLD or

CENTRAL LOG FOLDER NAME:

Central Log Folder name documented in LI

Central Log Review is complete

CODIS

Specimen eligibilit CODIS entry (including match estimation, if applicable)

Correct profile(s formation entered in CODIS

Page 106 of 124

All printed copies are uncontrolled Approved by: DNA Technical Manager



STR Central Log Review Checklist

Date:
Technical Review Started:

nalyst:

Tech. Review:

CENTRAL LOG FOLDER NAME:
Central Log Folder name is documented in LIMS in each related case |

All applicable case numbers are listed
Raw data file names for genetic analysis are listed |

Screening control results are documented (if appropriate)
Worksheets contain all lot #s and expiration dates for all reagents used.
Packaging / extraction procedure used for all blanks are documented
Disposition of blank extracts documented; created in LIMS (if appropriate)
Chain of Custody for all retained blanks can be tracked through LIMS

Q-PCR plate set-up is documented (If applicable)
Q-PCR standard curve printouts: Results are acceptable. (If applicable
Q-PCR Initial Template Quantity is documented by 7500 printo

Amplification volumes are documented.
Amplification worksheets contain all lot #s and expiration da

QC check of unidentified profiles (if applicable)
ICS electropherogram checked by Technical Reviewer:
Reagent blanks and negative control(s): Results are acc
Positive control(s): correct DNA profile obta
Allelic ladder(s): correct alleles called
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STR Review Checklist for Vendor Lab

Date:
SCDL Lab Number:

Vendor Laboratory:

Vendor Lab Number:

Agency:

Agency #:

Technology:

Platform:
Amplification kit:

Printouts for positive control: obtained expected ILS peaks a
Printouts for neqgative control: results are acceptable (includi
Printouts for reagent blanks: results are acceptable (in i

Screening results on DNA worksheets are account
Raw or analyzed data provided for each tested ite

clude specimen category and SDIS or NDIS) _]

gency information entered in CODIS
n category selected
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STR Single Offender Review Checklist

Date:
Technical Review Started:

Lab Number:

ech. Review:

OFFENDER FOR DNA DATABASE OR CODIS CONFIRMATION

Offender number(s) and analyst initials are on each page

Offender number(s) and name(s) on DNA worksheet are consistent with LIMS

Packaaqing / extraction procedure is documented on DNA worksheet

Disposition of offender extract(s) documented

Technical Reviewer checked DNA worksheet: initialed and dated

Technical review of all electropherograms: initialed and dated

Results (i.e. profile verified) given for each tested item

Initials and date of technical review(er) are on each page of the bench notes

r

SOPs are linked to request in LIMS

CENTRAL LOG FOLDER LOCATION:

Central Log Folder location documented in LIMS

Central Log Review is complete

List of eligible profiles to be entered into CODIS (include spegi

ry and SDIS or NDIS)

Specimen eligibility verified prior to CODIS ch'estimation, if applicable)
Correct profile(s) and agency information e

Appropriate specimen category selected

ntry (includin
ed in CO

Source ID updated if applicable
Offender/arrestee laboratory comments

IMS, if applicable
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Contamination Assessment Form

Analyst:

Batch:

Sample with detected contamination:

Extraction instrument(s):

Quantitation result (if performed):

Have relevant staff and other samples analyzed concurrently been ruled % pssible
sources of the contamination?

Was contamination observed in any other samples in this batch?

Root cause analysis: based on the available data, discuss ibili
contamination was introduced, including specific plastiggwar

\

s for the point at which
ables:

2
S
R

Acce ce'by DNA Technical Manager Acceptance:

Date:
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Appendix A Revision History

FBCP FBCP
2015R1 | 2015RO Location Revision made
Page Page
Updated Document Structure, page numbering,
NA NA Throughout grammar, spelling, and section numbering as
appropriate.
Changed “record the overall shape of the hair”
3 3 1.1.1 P o
to “observe the hair”.
4 4 111 Changed “hair shape or form” to “gro
o structure of the hair”, under Ani
Added “Inconclusive hair results m
4 4 1.1.1 confirmed by a second qu
confirmation is documente
15 15 110 Adde_d exception to
guestioned samp
17 17 2 Removed referen
19 18 2.2 Added inco
undetermine
22 22 3.2
23 23 3.2
23 23 3.2.1 ;
s when DTT is added.
dated procedure for negative sperm slides.
28,29 28 3.2, Added “(and/or substrate)” to clarify in step 27.
31-37 31-36 Added protocol for Quantifiler Trio. Removed
protocol for Quantifiler Duo.
Added amplification protocol for GlobalFiler.
38-40 37-39, Removed amplification protocol for PowerPlex
16.
6.3 Changed master mix reagents and volumes for
' use with GlobalFiler amplified product.
Updated assay name to reflect use of
6.4.1 )
GlobalFiler.
7 Updated to reflect use of GlobalFiler
amplification Kit.
Removed abbreviation for D5 mutation. Added
8 o
NA for locus not amplified.
8 Updated Interpretation to reflect use of
GlobalFiler amplification kit
77.78 NA 871-872 Added_ sections_ to address probative and non-
probative associations.
Clarified instances when statistics are not
80 74 9 required Added Note about drop out in
reference profile.
85 78 10 Removed reference to proficiency tests.
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Updated DNA Screening report wording to

85-87 8-79 10.1.2 reflect the use of Quantifiler Trio.
Added “internal” to statement about intimate
89 81 10.2.1 body swabs; Changed “profiles from external
body swabs” to “all other epithelial fractions”.
Updated DNA report wording to reflect the use
90-94 82-86 10.2.2 of Quantifiler Trio and GlobalFiler
95 87 10.2.3 Added clarification that rev_iew of batch_controls
may be performed electronically.
Changed Lab ID to Specimen ID in Alstép
step 3, and C step 3. Added “in
96,99,100 | 88,91,92 112 to step 8. Added “then click Cal
10. -
Removed sentence begi obdbility of
101 93 11.3 paternity...” from on niforward paternity
sample report lan
Changed “extractito “ev e” in step 1.
Added last sgnten 5. Changed “19.2
uL” to “the s volime” in step 7; changed
completion of technical
105 97 12 the analyst has determined
er work is required on the extract’
jgation to step 6 on minimum
econstitution.
Biological
106 98 Screening a “Chain of custody for tested items...”
Reviéw t@éChain of custody for tested evidence...”
107 Changed “Chain of custody for tested items...”
to “Chain of custody for tested evidence...”
108 Added footnote 9 to the STR Table form
Changed “Chain of custody for tested items...”
to “Chain of custody for tested evidence...”
Removed references to PP16. Removed
STR Casework | central log review components to separate
109 101 Review checklist. Added checks for completion of
Checklist central log review and ILS. Changed Central
Log Folder Location to Central Log Name.
Added “CODIS” to top of CODIS section of
checklist.
11 NA STR Ce””‘f’" Log Added checklist
Checklist
STR Review
Checklist for
111 102 Vendor Lab Removed references to PP16.
112 103 STR Single Removed central log review components to

Offender Review

separate checklist. Added checks for
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Checklist

completion of central log review and ILS.

119-121 111-115 | Appendixes D-F

Updated decision trees from Appendixes D-H to
include Quantifiler Trio interpretation based on
whether male, female, or either gender is
probative

122-123 116-117 | Appendixes G-H

Updated Appendixes | and J to reflect
GlobalFiler interpretation guidelines

124-126 118-122 Appendixes I-K

Updated and consolidated decision tregs from
Appendixes K-O to reflect GlobalFiler
interpretation guidelines.
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Appendix B Biological screening of body swabs incorporating the QIAcube
decision tree

Note: This decision tree is only used when a single analyst takes a case through
both biological screening and DNA analysis.

Body

Swabs for
Semen

< 24 hours b\ > 24 hours
A\,

PSA Directly to
negative QIAcube

PSA
positive

No further
testing

Proceed to
QIAcube
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Appendix C Biological screening of stains for semen incorporating the QlAcube
decision tree

Note: This decision tree is only used when a single analyst takes a case through both biological
screening and DNA analysis.

Stains for

FBB/BCIP
positive *

FBB/BCIP
negative

PSA No further
negative testing

positive

Proceed to No further
QIAcube testing

* Ederwear not worn until 24 hours post-event can go directly to the QIAcube,

without PSA testing
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Appendix D: Consumed sample quant decision tree for extracts where male DNA
is probative

e If evidence was not consumed and male DNA was detected, but T-S is < 0.07
ng/uL, analyst will need to extract more evidence before proceeding. Report out
as DNA analysis is pending.

e If no male detected, no further analysis (consumed and not consumed evidence)

e |f T-Sis <0.002 for likely single-source or 0.007 for likely mixtures, no flirther
analysis (consumed and not consumed evidence)

e Yes = Left; No = Right

Is there a
suspect in this
case?

Is F:M ratio

Is T-Y <0.02? S5?

Y-STR if

Is F:M ratio
>47?

suspect Is T-S < 0.07?
developed

Y-STR

Is T-S <0.07? consurme and STR

Y-STR or
permission to
consume -
contact TM

STR

Appendix E: Consumed sample quant decision tree for extracts where female
DNA is probative
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e |If evidence was not consumed, but T-S is < 0.07 ng/uL, analyst will need to
extract more evidence before proceeding. Report out as DNA analysis is
pending.

e If T-Sis <0.002 for likely single-source or 0.007 for likely mixtures, no further
analysis (consumed and not consumed evidence)

e Yes = Left; No = Right

Is male DNA
detected?

Is T-Y > or = T-S? Dl Is T-S<0.07? \

Request permission
to consume (or
consume if non- 21X
suspect)

is T-S<0.07?

No further analysis

Request permission
to consume (or
consume if non- STR

suspect)
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Appendix F: Consumed sample quant decision tree for extracts where any profile
(male or female) would be probative

e |f evidence was not consumed but T-S is < 0.07 ng/uL, analyst will need to
extract more evidence before proceeding. Report out as DNA analysis is

pending.

e If T-Sis <0.002 for likely single-source or 0.009 for likely mixtures, no fur

analysis (consumed and not consumed evidence)

e Yes = Left; No = Right

Q>

Is T-S<0.077?

D N

permission to
consume (or
consume if

non-suspect)

I VA |

J

STR
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Appendix G: Interpretation of low-level data (data at any locus below ST), not the
distinguishable minor component of a mixture. Does not apply to differential carryover
or single-source owner on intimate sample
Yes = left; No =right

Data suitable for
stats at 4 or more
loci?

Does data suggest more
than one contributor?

Does the data
suggest more than
two contributors?

Was Y detected in

amp or quant? no profile reported

Can an owner
sample be used to
deduce at least
four loci?

Genetically
complex, no
probative
comparisons

suggest Y-STR no profile reported

Is there data
suitable for
probative
comparison at 10
or more loci?

Refer to deduction
flowcharts and SS
stat

Vv

Y if applicable, >1

compare, report

10| 17T LT source, insufficient

for comparison

Appendix H: Interpretation of low-level minor component of a distinguishable mixture.
Does not apply to differential carryover or single-source owner on intimate sample
Yes = left; No = right
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Is there >1 possible
source in the

minor?

Minor not suitable
for comparison due
to complexity

Are there at least 4
complete core loci?

If male is
probative, was
male detected (amp
or quant)?

Are there at least 4
heterozygous minor
loci?

Are there at least
10 core loci suitable
for probative
comparison?

Report male
observed or quant
indicates male,
suggest Ys

Report with SS stat
on heterozygous
minor core loci

No reportable minor

Report with mix
stat at complete
core loci

Report >1 source,
male if appropriate,
insufficient DNA

Appendix I: Deduction at 3-Allele Locus with a heterozygous elimination sample

e All alleles at two-or three-allele deduced locus must be at or above IT
e Before beginning, assess possible drop out of the second contributor:
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o Use at least two four-allele loci with all alleles above ST (not SE33) to
calculate an approximate contributor ratio. Ratio must be between 2:1 and
1:2 to deduce.
o Given this ratio, confirm that a minor contributor peak would be above ST
e Before beginning, if the non-owner allele is in a stutter position to a larger peak,
subtract out the max stutter contribution from the adjacent peak.
e Yes = Left; No = Right

Is peak height of non-
owner allele 50% or
more of the height of

the smaller owner
allele?

Shared allele may be
masked - cannot
deduce - may be

suitable for mix stat

Is the PHR of the
owner alleles <60%?

Is the non-owner
peak height > both
owner peak heights?

Taller allele is shared
- deduce locus

N

*

Non-owner allele is PHR cannot be used

homozygous - deduce
locus

to deduce this locus -
may be suitable for
mix stat
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Appendix J: Deduction at 2-Allele Locus with a heterozygous elimination sample

e All alleles at two-or three-allele deduced locus must be at or above IT
e Before beginning, assess possible drop out of the second contributor:
o Use at least two four-allele loci with all alleles above ST (not SE33) to
calculate an approximate contributor ratio. Ratio must be between 2:1 and
1:2 to deduce.
o Given this ratio, confirm that a minor contributor peak would be a @

e Yes = Left; No = Right
Is PHR <=60%" ‘ Q

Is owner
<=deduced
contributor (based
on contributor

ratio)?

’\* B I |

Locus cannot be
deduced based on
PHRs - suitable
for mixture stat

Taller allele is
shared - deduced
homozygote

Both alleles are
shared - deduced
heterozygote
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Appendix K: Deduction at 2-Allele Locus with a homozygous elimination sample

e All alleles at two-or three-allele deduced locus must be at or above IT
e Before beginning, assess possible drop out of the second contributor:
o Use at least two four-allele loci with all alleles above ST (not SE33) to
calculate an approximate contributor ratio. Ratio must be between 2:1 and
1:2 to deduce.
o Given this ratio, confirm that a minor contributor peak would be a @

e Yes = Left; No = Right

Is PHR <=50%~?

Is the observed PHR
consistent with the

Shared taller allele -

deduce contributor ratio if
heterozygote both are
homozygous?

\(\\
&

PHRs cannot be
used to deduce -
may be suitable for

mix stat

Two homozygotes -
deduce locus
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Appendix L: NIST Mutation Rates at STR Loci

Apparent Mutations Observed at STR Loci in the Course of Paternity Testing™
STR. Maternal Meioses Paternal Meioses Number Total Number of | Mutation
System (%%) (%) from either Mutations Rate
CSF1PO 93/304.307 (0.03) 982/643.118 (0.15) 410 1.487/947.423 0.16%
FGA 205/408.230 (0.05) 2210/692.776 (032) o 3.125/1,101,006 0.28%
THO1 31/327.172 (0.00%) 41/452.382 (0.009) 28 100/779,554 0.01%
TPOX 18/400,061 (0.004) 54/457.420 (0.012) 28 100/857 481 0.01%
VWA 184/364,398 (0.03) 1.482/873.547(0.17) 814 2480/1,437.945 017%
D351358 60/403,452 (0.015) T13/558,836 (0.13) 37 1.152/964 288 0.12%
D55818 111/451.736 (0.025) 163/653.603 (0.12) 383 1.259/1.107.33% 0.11%
D7S820 50/440,562 (0.013) T45/644,743 (0.12) 283 1,089/1,085.3035 0.10%
D851179 96/409.86% (0.02) 779/489,968 (0.16) 364 1.239/899.837 0.14%
D13S8317 192/482,136 (0.04) 881/621,146 (0.14) 483 1,558/1,103 282 0.14%
D165539 129/467.774 (0.03) 3407494 465 (0.11) in 1.041/962.23% 0.11%
D18551 186/206244 (0.06) 1,004/404.008 (022) 466 1.746/790.342 0.22%
D21511 464/435.388 (0.11) 7721526708 (0.15) 380 1.816/962.096 0.19%
Penta D 12/18.701 (0.06) 21/22.501 {0.09) 24 5741202 0.14%
Penta E 29/44 311 (0.065) 75/35,719 (0.135) 39 163/100,030 0.16%
D251338 15/72,830 (0.021) 157/152,310 (0.10) ] 2624225140 0.12%
D195433 38/70,001 (0.05) 78/103.489 (0.075) i) 187/173,4%0 0.11%
SE33 0/330 (<0.30) 330/51.610 (0.64) None 330/51.940 0.64%
(ACTBP2) reported
*Data used with permission from American Association of Blood Banks (AABE) 2003 Annual Report.
Includes compilation of multiple years. Information also available on population and allele-specific mutation rates (see hi
A total of 44 different paternity testing laboratories provided this STR. mutation data.

.

Data fro webpage http://www.cstl.nist.gov/div831/strbase/mutation.htm
(c t aSyof 1/9/14)
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