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Section 1  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 K Q
Fluorescence/Alternate Light Source F or ALS \

Acid Phosphatase activity AP, , \BB
Nucleated Epithelial Cells Cs

Prostate-Specific Antigen PSA ® p30

Human Hemoglobin hHb, Species

Positive test result Pos or (+)

Negative test result Neg or (=)

CIDI Case,item,date & initials

O
&
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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 applie eslve
side down to the surface of the evidence item. Press the tape down, and the awayNplairs

and fibers will adhere to the adhesive on the tape. Place the tape adhesive sfe dO®n on the
shiny-side of freezer paper (or on another appropriate surface).

Scraping

The item to be examined is suspended above the examination sUlRgce d dently scraped with
a clean metal spatula. Scraping in a downward direction allowg s¥r d®bris to fall onto the
examination surface for collection. The debris is transferre %pp riate storage container.
Hand-picking

Clean forceps are used to collect trace evidence frorfgRgvide ems. The isolated material is
then placed in an appropriate container. Isolated tra®e &gderte should be sealed in a suitable

container and clearly marked with identifying information.

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

The collection and any subseque inggn of trace evidence is documented in the
laboratory bench notes.
The laboratory does notguMgntly ide microscopic comparisons for hair and fiber evidence

submitted or recovered i s@gork. If required, trace evidence may be sent to another
laboratory for such ggal

1.1.1 ScreeniNg Hair
a root portion and a shaft portion. It is important to start with visual

covered in casework will be examined visually and macroscopically, using a
stereoscope, to determine the following:

e |s the hair Animal or Human in origin
¢ If Human, is the hair suitable for nuclear DNA analysis
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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
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
e medullary structure
e root shape

L]

hair shape or form

Head Hairs
¢ length of hair
e moderate shaft diameter and diameter variation.

medulla absent to continuous and relatively narrow w n%r with its structure in
hairs from other body areas.

o often with cut or split tips
e may show artificial treatment (solar bleaching, dy*hg, hanical damage)
e Soft texture (pliable)
e little or no taper
Pubic Hairs

e length of hair

shaft diameter coarse with wj
medulla relatively broad a
follicular tag often present
tips usually rounded br
stiff texture (wiry)

nd buckling
inuous when present

ed

des that the hair(s) examined may be suitable for nuclear DNA analysis, a
di imasg of the hair’s root will be included in the bench notes.

1.2 Vaginal/Cervical, Rectal and Oral Swabs and Smears
Samples collected within the following time frame should be examined for the presence of
spermatozoa:

e Vaginal/Cervical - 7 days

e Rectal - 2 days

e Oral-1day
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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.

As an alternative to processing as described below, these swabs may be processed via
QIAcube protocol, following the decision tree in Appendix B. \

1.2.1 Microscopic Examination of Samples

This procedure is used for the examination of swab samples as well as for s
positive for the presence of acid phosphatase. The following procedure r

the soluble substances and a pellet of the particulate material for an .
also used for extraction of swabs.
ni

Microscope slides are packaged with the item after examinatign. N

\ O
is procedure is

extracts are
discarded after all analyses are completed.

Sample Extraction
o Label a sterile 2.0 mL tube for each sample tiQe ext d
o Add 200pL of sterile, deionized water and a cut®ng of the stain/swab(s) into each
tube. Stains/swabs collected from the same area rWay be grouped.
e Soak for at least 30 minutes at 37°g extraction may also be accomplished

e Label a microscope slide for
o Agitate the material in eac th a¥lean toothpick or a sterile pipette tip and then
spot 3uL of the extract on icroscope slide.

substituted:

Optional: To improve gC the spermatozoa, the following procedure may be
X

using a clean toothpick for approximately one minute.
e Use aclean IC transfer the cutting into a spin basket and insert into the 2.0mL

tube co e extract
e Centriffgge for ute (at speed sufficient to pellet the cellular material) and then
dis e bagket with the cutting.

. pe e pellet and then spot 3uL of the extract onto a labeled microscope slide.
y be withdrawn from the pellet, but this should be clearly stated in the bench
n :
tract is retained in the refrigerator, until completion of the case, for possible
P30/PSA testing.

Staining of Slides
This is a differential staining process to aide in the conclusive identification of spermatozoa.
o Heat fix cells to a microscope slide by gently flaming or by placing the slide in a 37°C
oven for 15 minutes.
o Slides may be examined microscopically prior to staining. Intact spermatozoa can often
be detected. If intact spermatozoa are observed, staining is not required.
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e Cover the slide/debris with Nuclear Fast Red stain and let stand for at least 10 minutes.
¢ Gently wash away the Nuclear Fast Red with deionized water.
¢ Immediately cover the slide/debris with Picroindigocarmine stain (PICS) and let stand for
15-30 seconds.
e Gently wash the slide with reagent grade ethanol. Allow to air dry.
e Add Permount and a cover slip.
e Examine the slide microscopically (200-400x) and record the results based g the
interpretations given below. \

Interpretation of Results

Nuclear material is stained red by the Nuclear Fast Red dye. Sperm hegfils ¥e y well
differentiated with the acrosome staining significantly less densely th e @stgl region of the
head. Picroindigocarmine stains the epithelial membranes green. Nucl§ ins e epithelial
cells may appear purple. Yeast cells also stain red; however, the JRgin iSquniform throughout the
cells and extends into polyp-like structures, which are occasidyal erted with yeast cells.

If spermatozoa are detected, note if they are intact and umber observed according to
the scale below. Record the presence of nucleated epith€lialgellsXNECs) and non-nucleated
cellular debris. NECs may also be graded using the

<10 Few

1+ Hard to find

2+ Some in fields, easy to find

3+ Many or some in most fields

4+ Many in every field

If no spermatozoa are obseryed, o 0 following should be performed to confirm the
negative result:
e P30 analyggisQg the eous portion of the extract (supernatant)

e PreparatioNRf cond slide (may occur after a 2™ epithelial digestion during

io SA by the Abacus ABAcard®
g sensitive detection method for PSA (P-30 or Prostate-specific antigen), a

Thi t 1IS’"normally performed after obtaining a positive presumptive test for seminal fluid (acid
phos@hatase) with negative sperm search results.

Procedure

e This procedure is done following extraction and a microscopic examination as previously
described.
¢ Retrieve the extract prepared in the previous section.
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0 Option: place the substrate into a spin basket and centrifuge the sample for 3-5
minutes.

¢ Remove the device and dropper from the sealed pouch. Label the PSA card with the
case number, item number, your initials and the date.

o If refrigerated, allow the sample(s) to come to room temperature prior to testing.

e Add 4-5 drops of the extract, using the dropper provided, into the sample region

the card.
o Allow the sample to stand for 10 minutes. Positive results can be seen as eN

minute depending on the P30 concentration.
e The results of the test are documented using digital imaging and inclUg ghe

analyst’s bench notes.
Interpretation of Results \

Positive: The formation of two pink lines, one in the test area ) M control area (I) is a
positive result, indicating the concentration of P30 is at least 4/%g/ml. ther analyst should
e

confirm weak results. This verification will be document ench notes.

Negative: The formation of only one pink line in the trol a 1) indicates a negative test
result. This may indicate that (a) No PSA is present #b 4g/ml or (b) presence of “high dose
hook effect”. Presence of “high dose hook effect” may giv®a false negative result due to the

’ ple. If this is suspected, based on preliminary
e retested using a 1:10 to a 1:1,000 fold
g 100ul of sample.

hne in either the test area (T) or the control area (1)
e test procedure carefully.

Inconclusive: There is no formati
of the card. Repeat the test and r

1.3 Miscellaneous ERdERge Swabs
Suspected blood orgem mP®tes may be examined using the screening methods described
in this manual.

As an alternatfge to priicessing as described previously, these swabs may be processed via a

QIAcube ing the decision tree in Appendix B.
The lab ry ages not conduct presumptive testing for the presence of saliva, urine or feces.
C e are no confirmatory tests for the presence of these body fluids.

Mis(fllaneous swabs suspected to contain foreign saliva or skin cells do not require biological
ing before proceeding to DNA analysis.

1.4 External Genitalia Swabs

Swabs collected from the external genitalia area may be examined for the presence of
semen/spermatozoa using the screening methods described in this manual. Penile swabs
obtained from the victim/suspect within 24 hours of the offense may be examined for the
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presence of blood, epithelial cells or spermatozoa (useful in cases involving multiple suspects or
to help establish recent contact).

As an alternative to processing as described previously, external genitalia swabs may be
processed via a QlAcube protocol, following the decision tree in Appendix B. However, j
utilizing the QIlAcube protocol, penile/scrotum swabs may proceed directly to the QIAcub

procedure without PSA testing. \
15 Fingernail Scrapings / Finger and Hand Swabs
Fingernail scrapings and finger/hand swabs do not routinely require biol ing.
Screening may be appropriate if the presence of blood or semen wo e Jgrtinerit to the
investigation.

S

As an alternative to processing for semen as described previgusiy, eyamples may be
processed via a QlAcube protocol, following the decision tree INAppeWix B.

1.6 Condoms

Condoms may contain evidence that can be isolateN co red to the DNA profiles of
suspects or victims in sexual assault cases.

o Document the condition of the condggg

e Label one pair of sterile cotton swa#

deionized water. Swab the “outgide

aging may be used as needed.
Ride”. Moisten the swabs using sterile
of the condom, as received.

e Prepare a smear from the s

o Repeat for the “inside” su e gohdom

e Stain and grade the prepaRd as previously described in this manual.
e The swabs and prep retained as a new item of evidence.

Note: Acid phosphatas
The laboratory has gnco
negative for acid ph

BB testing should not be conducted when screening condoms.
ondoms containing seminal fluid/spermatozoa that tested

As an alternatige to prfceSsing as described previously, condom swabs may proceed directly to

the QIAc colgivithout further screening.
1. COytact/Wearer Sources of DNA
Ite mined for the presence of biological evidence may be sampled by swabbing the

ite r contact/touch sources of DNA. Standard screening protocols apply.

Document the item by digital imaging.

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).
The isolated sample(s) are packaged and retained as a separate item of evidence.
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1.8 Semen Stain Analysis

The detection and identification of semen is achieved by visual examination, presumptive
chemical testing for the presence of acid phosphatase, confirmation by microscopic
identification of spermatozoa, and occasionally by testing for human seminal protein p30.

Suspected semen stains can be located by a number of methods, including careful visua
examination, the use of tactile senses, fluorescence under alternate light sources, #gd c
presumptive testing.

As an alternative, once a stain has been isolated, it may be processed via a § c protocol,
following the decision tree in Appendix C.

1.8.1 Visual and Tactile Examination

Most dried semen stains on cloth are detectable visually becausggeir Rlor¥s different from
that of the material on which the semen has been deposited. i that have been

crNegla
exposed to warm, moist conditions may assume a yellow cglor§tion du® to the growth of
bacteria. Seminal fluid frequently has a stiffening effect W orming a crusty stain.
1.8.1.1 Alternate Light Source Examination usi OMniprint™ 1000B
Reference: OmniprintTM 1000B-110 Oper tructions

Semen stains frequently fluoresce w
can appear as a bright fluorescen

background itself fluoresces. Ma
presumptive tests and microscopicon

with alternative wavelengths of light. They
ckground or as a dark area when the
t stains with a pen and proceed with chemical

General Safety Guidelings
e |tis essential that
an intense li

PR EYe protection be provided for and worn by anyone operating
such as the Omniprint™ 1000B. Permanent eye damage can
occur fr lar (dIrect illumination to the eye) or reflected or refractive light hitting
the eyeffLabel les for the specific wavelength. Do not allow use of inappropriate or
incorre\g gogglls. Some goggles offer only a narrow band of protection.
ecessary reflective surfaces from the area or exam room. Avoid looking
s in shiny and/or spherical objects such as door knobs, watch crystals, tools,
Iry, window panes, mirrors or any other surface that may reflect light.
ing the skin to the beam of light (directly from the unit) can cause burns and other
damage. There is no hazard with skin exposures to the beam emitting from the
liquid light guide or fiber optic cables as temperatures are decreased, but the direct
emission of the light from the discrete setting is very warm.

Proper Operation of the System
o Check to see that both switches are in the “off” position.
¢ 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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e 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.

e 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 th
off. The lamp may have failed. Lamps are guaranteed for 500 hours of use, grovi
has been used in the prescribed manner (periods of at least 15 minutes). R ethe
lamp (see Lamp Changing Instructions provided with the manual). Thgsgp sh be
left running for periods of at least 15 minutes. The lamp must cool aft been
turned off and should not be restarted until it has fully cooled.

e Although the minimum suggested operating time is 15 minute\iii portant to note it is
is

better to operate the lamp for continuous periods, rather than t&nin amp on and
off. This procedure will increase lamp life.

e If you do not hear a ticking noise and the lamp does ne¢ li§htgi
the power supply is not functioning properly. Please co§act O
instructions.

e Operation in high ambient temperatures — the O 000B is equipped with over
temperature protection. If the instrument is b op d at ambient temperatures
exceeding 100° F, the over temperature prot&ct a¥ shut off the lamp. When the unit

cools sufficiently, the lamp will come back on autoMatically.

an indication that
ichrome for further

Filter Selections
The wavelengths are selected by si
either direction. A green LED light

e 450nm band when used

knob marked “Wavelength Selector” in
t to the selected wavelength.
ggles or filters provides near UV excitation.

saliva, urine and blgot®
bite mark and brigsigdete®™®n and photographic documentation.

e Prior to the examMaiioMgf casework evidence, a known semen stain control is
examined wf Iength set at 450nm. This ensures that the system is functioning
properly, in must exhibit the expected fluorescence for the unit to be used in
casewdlk. ThigecMck is performed each day that the unit is in use and is documented in
the be not

Shutd
the “Lamp” rocker switch off. You must now wait for the unit to cool down. The
includes dual fans for cooling.
feeling that the body of the unit and the exhaust are cool, the “Power” rocker switch
may be turned off. The cool-down period is approximately 5 minutes.

¢ 7 Never turn the lamp back on until the unit has completely cooled.

o 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).

1.8.2 Chemical Examination

Semen stains can be located by detecting the presence of acid phosphatase activity. Vis

stains can be lightly swabbed with a water-moistened cotton swab and tested by Fgst Bl r
BCIP for challenging substrates). K

1.8.2.1 Detection of Acid Phosphatase using Fast Blue B %

This is a presumptive test for the detection of seminal fluid. Samples wi :
further analyzed by performing a microscopic examination and/or a P@Aytesjjas previously

described.
Procedure \

o Positive & Negative Controls: A human semen standarcontroMand sterile water blank
must be tested each day that the reagents are u cayework.
e Moisten a sterile swab with a minimal amouny of ®terife dg®nized water. Rub the
)

guestioned stain with moistened swab.
e Add one drop of Solution #1 (a-Naphthyl PhdSp
e Add one drop of Solution #2 (Fast Blue B).

pn of semen stains by pressing a large
Rfter the paper is removed from the item, add

Note: this test may also be used to ‘ma
section of moistened filter paper on tgffte
the reagents to the paper.

Interpretation of Results

The development of a pur kthin one minute is a preliminary indication of the presence
of acid phosphatase, a @mM&gnent ®semen. The positive control should portray a purple color
and the negative control ot exhibit a color change. The controls must function as
uestioned stains to be valid.

ces of acid phosphatase other than semen, i.e. vaginal fluids or feces,
roduce slow, weak reactions.

tion of Acid Phosphatase using BCIP

a presumptive test for the detection of seminal fluid. Samples with a positive result are
furthe® analyzed by performing a microscopic exam and/or PSA test as previously described.

Procedure

o Place 200uL 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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o 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 tesigbe
with BCIP solution.

e Positive Control: Moisten a sterile swab with a minimal amount of sterile deinize
water. Swab the human semen sample with the swab for a positive control.& e

d for h run

swab in labeled test tube with BCIP solution. (A Positive Control is reggs
and should be the last sample prepared).
for 15

e Put the test tubes in a rack. Place the rack in a 37°C water bath N

minutes. Document the water bath temperature in the log book. ®ec@d the tollowing in

case notes: lot # and expiration dates for the BCIP solution, lot\ for terile water,

and the sample # of the human semen stain used. \
Interpretation of Results
A positive test result is an aqua (blue-green) color. The ghpdraRgce of an aqua color indicates
the presence of acid phosphatase activity. The positive ®ntr@l s

he

uld give an aqua color and
the negative control should not exhibit a color chang ols must function as expected
for the test results on Q samples to be valid.
Additional Notes

o The BCIP procedure is not spegffi

e The BCIP procedure is 99%
100 negative BCIP tests

e The BCIP procedure has nd to be useful in screening latex condoms. The
laboratory has encouyglere S containing numerous spermatozoa that yielded

negative BCIP resf§s.
e This test should Rgt erformed on body cavity swabs since spermatozoa may be

found on vaginal sWhich do not test positive to the BCIP reagent.

PN,
dicting a true negative stain, i.e. one out of
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1.9 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, or g DNA
profiling to provide information as to the blood’s source.

Suspected bloodstains can be located by a number of methods, including visual a
stereoscopic examination, the use of alternate light sources and chemical pr tive Qgting.

1.9.1 Visual Examination

Most dried bloodstains on cloth can be detected visually because theifgolo erent from
that of the material on which the blood has been deposited. Bloo@ains§an®€ in color from a
reddish-brown to black.

te §jsually. The use of an infrared
mniprint™ 1000B (as
stains. Use of these sources
t visible otherwise.

Blood deposited on dark colored items may be difficult t
hand held scope, video-imaging system using an infrareWfilt
previously described) may assist in the location of pdRgible
will provide the contrast needed to search for stains re

dirt and debris, which will be found on an he fibers. This can easily be seen

Bloodstains on clothing and other porous syg# es tend to be wicked into the substrate unlike
A C
microscopically. @

Bloodstains deposited on non-po stiges will dry on the surface as a film or a crust.

1.9.2 Chemical Examjn
Suspected blood stains
and hydrogen pero
paper, or by teagj

sted for peroxidase-like activity with Phenolphthalein reagent
can be sampled with a dry or moistened swab or piece of filter
W stahed fibers from the substrate.

Stains testing this presumptive test for blood may be further characterized as to their

origin (h primate) using Human Hemoglobin analysis by immunoassay.

1. tion of Heme with Phenolphthalein (Kastle-Meyer Test)

Thi idative test for the presumptive identification of blood based on the catalytic activity
of thlgheme group of hemoglobin. If the sample is of a limited nature and the presumptive test is

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.

e 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 as
reagent control.

¢ Questioned samples: Moisten a sterile cotton-tipped swab with sterile watergRub

bOr a
trate

swab over the suspected bloodstain. Stains may also be sampled with a dr
folded piece of filter paper, or by teasing a few stained fibers from the :: S

o Add 1-2 drops of phenolphthalein working solution to the swab. Wait & gconds and

observe any color changes.
e Add 1-2 drops of a 3% hydrogen peroxide solution.
Interpretation of Results \
it 39

The appearance of a rapidly developing pink color after the a hydrogen peroxide

(H.0,) is a presumptive positive test for the presence of hlood N pink ®olor forming after one
minute should not be considered as a positive result, asgiut@oxNation can occur in air and
[

light.

The positive control must yield a positive result (i.e. fap nK color change) and the negative
control give no color change, for the test results on evidenflary samples to be valid.

@ ific. The positive color test alone should not
sources of “false positive” reactions are
olor development before the addition of H,0,
nt. Fruit and vegetable peroxidases react similar
: onally, the presumptive test for blood is not species
animals besides humans will also give a positive reaction

Color catalytic tests are very sensitive, b
be interpreted as positive proof of blggl. Th&3
chemical oxidants and vegetable i
may be due to the presence of cHgm
to blood but slower and more wea
specific. Blood and other ti
with this test.

A negative result is 4¢di fthe absence of detectable quantities of heme or its derivatives.

1.9.2.2 Deteffiion o an Hemoglobin (hHb) using OneStep ABAcard HemaTrace
This test is a ple, r@id and a sensitive confirmatory test for human (and other higher

a portion of the suspected bloodstain or swab into an entire labeled tube of the

ction buffer provided.

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.

e Allow the sample to stand for 10 minutes. Positive results can be seen as early as 2
minutes depending on the hHb concentration.
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o Document the test results by digital imaging and include in the bench notes.

Interpretation of Results

The control line in the control area (1) is an internal procedural control. A distinct pinkish line will

always appear if the test has been performed correctly and the reagents are working pro&f
re

the control line does not appear, the test is invalid and a new test must be performed.

Positive: The formation of two pink lines, one in the test area (T) and in the co M is
a positive result, indicating that the human hemoglobin concentration is a t 0.09%g/ml.
Another analyst should confirm weak results. This verification will be doc? d in the

bench notes.

result. This may indicate that:

Negative: The formation of only one pink line in the control area Ika negative test
¢ No human hemoglobin is present above 0.05pug/mL,
e Presence of “high dose hook effect”. Presence of “high §ose h®®k effect” may give a
false negative result due to the presence of high nigtions of human hemoglobin in
t
the

the sample. If suspected, based on visual inspec®on stain, the sample should be
retested using a 1:100 or 1:1,000 fold dilutio le.

Inconclusive: There is no formation of a pink line in eitNer the test area (T) or the control
area (l) of the card. Repeat the test an mine the test procedure carefully.

N
N
Q-Gz\
?\
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Section 2 Biological Screening Report Writing and Review

Proficiency test reports will be written in a manner similar to casework reports.

2.1 Guidelines for Biological Screening Examinations / Reports
All biological screening reports will contain the following:
o Date report was issued (automatically populates)
e Laboratory and agency case numbers (automatically populates)
¢ Name of submitting agency and case officer (automatically populates) \
o List of all items analyzed
0 include the agency item # in () if the item was re-numbered a

o0 this is not necessary if the laboratory number contains thg” Orgyir
o Results of presumptive/confirmatory tests (in body of report)
° r (0]

agoratory
agkncy item #

Results, conclusions and opinions for all tested items (guideling§ fo rting are
provided in the tables below and may be modified, as ne aryN\pn a case by case
basis)

Explanation of why testing was stopped, if appropy

The disposition of all retained items

Any known samples that are required for DNA analySls, @tien applicable

Statement regarding Y-STR testing, when aNe

Signatures of the reporting analyst and the techngl reviewer (the analyst should

Qe milestone to Draft Complete prior to

and technical reviewer are required to scan
gningkthe report in LIMS)

electronically sign the report by settigg
submitting for technical review; thgf
their barcode and enter a pin

2.2 Results and Conclusion jcal Screening Examinations

Sperm Findings Re€port

f Spermatozoal/few spermatozoa/no spermatozoa

were observed/detected (microscopically) infon ...

Microscopic examinati
spermatozoa

Blood Findin Report

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

Pheno aleim (Kastle-Meyer) g(;tk;lé))fgl c\;\(/)zs detected on (item) with a presumptive
This stain/sample tested positive/negative to a
presumptive test for blood.

Seminal Fluid Report

No semen was detected chemically (FBB/BCIP) on

FBB/BCIP negative (item)

FBB/BCIP positive Positive results are not reported
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P-30/ABA card positive
(no spermatozoa observed)

No spermatozoa were observed microscopically; but
the presence of the human prostate specific antigen
(PSA/p30), found in seminal fluid, was detected by
immunoassay on (item) and the item may be suitable
for Y-STR analysis.

For more information please contact the lab@gator
DNA Technical Manager, XXXXX XXXXX

(269-XXXX) or (xxxxx.xxxxx@alaska. gl

P-30/ABA card negative
(no spermatozoa observed)

No spermatozoa were observed

Speciation

semen/PSA was detected by ixn
Report \

ABA card positive

ABA card negative

hu
hu hig
No hum® hemoglobin was detected by

r primate and ferret blood.
immunoassay.

Hair/Fiber Evidence

Hairs/debris recovered/not r

If human hairs......

(Animal) Hairs/debris were observed/recovered
from (item).

A human hair(s)/hair fragment(s) was/were recovered
from (item) and is not/may be suitable for nuclear DNA
analysis.
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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 subjected to a technical review and an administrative r"ew.
ufrent

Technical and administrative reviews of biological screening casework will be condggted
second qualified analyst, in accordance with the laboratory Quality Assurance Ma C

version).
The analyst and the reviewer may consult a third qualified analyst, if ne thereis a
disagreement on how to report a result. If the analysts are unable to e t@an agreement, the
DNA Technical Manager will be consulted to make the final decision.

C

A discipline checkilist is used to document completion of the i ivM ponents of the
technical and administrative reviews. The completion of the fin§ labor&ory report, technical

review and administrative review are tracked electronic LI
When a case has been through technical and adminNgative w, 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 0.53g ¢
using a sterile, disposable scalpel. The size of the cutting may vary d '
size and condition of the stain. The entire stain may be sampled fggye
potentially degraded stains.
o Bloodstains on thick fabric or filter paper may be cut, or samp
o Bloodstains may also be sampled by swabbing with a dangp, st
is difficult to cut, or potentially contains PCR inhibitors (e.@Ngar
¢ Bloodstained swabs are usually sampled by cutting a pgrtion 8ghe stained area of the
swab.
3.1.2 Swabs %
o Typically, swabs without visible staining will be s led in their entirety, maximizing the
§ profile. Exception — a large number of swabs
ampled in part due to size constraints on the

ube(s). Such swabs are cut lengthwise.
offst half of the extract must be retained for

chance of obtaining an interpretable/g
collected from a single area may g
amount of sample that fits in thgpe

future use.
e Any swab(s) that is sampl
and item number.

e Typically, known bx require only 1/3 of one swab or a small portion of two

almaterial is too large for a single tube, it should be split into
theextracts ultimately recombined. The elution volume should be
final volume allows for at least half to be retained after analysis.

e tagged with a label containing the case number

3.1.3 Swabs/Scrapings
Samgles are received either as swabs or debris that is scraped into a paper bindle.

s from under the nails are generally sampled by cutting the swab tips into the
sample tube. However, as in the case of contact swabs, the entire swab may be used
with at least half of the extract being retained for future use.

e When sampling debris in a paper bindle, a moistened swab is used to swab the scraper,
visible 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

e 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 gternal
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 begyash
immersing in 200uL of dilute G2 buffer (1:1 solution of H20:G2 buffer) in a N
microcentrifuge tube with gentle agitation. This may be appropriate wigsgttemWg to

obtain a DNA profile of the surface material separately from the nail i

e The washing is then transferred to a new microcentrifuge tube

10uL Proteinase K.

o Any clippings that remain after digestion are dried and re-packdged W@ the evidence.

s

3.1.5 Hairs

Note: Prior to DNA analysis, hair evidence shall be exarfine@ by,® qualified Biological
Screening analyst to determine suitability for DNA afsis.

For mounted hairs, score the edge around the cover slip With a sterile scalpel. Remove the
cover slip by prying it off or by soaking the A Xylene substitute. Use a pipette to wash the
mounting medium away with xylene sub k up the hair with clean forceps and wash in
a beaker, on a watch glass, or on a ny
with sterile, de-ionized water in a ¢

Note: A reference (known) hair s
sample(s) as an internal ¢ rq&essing of the control hair should include shaft and root

samples.

o Examine th scopically if necessary, for the presence of surface materials (i.e.
blood or document the findings. The hair may be placed on a clean piece of
white pffper or microscope slide for examination.

o If surfae matefal is observed on the hair, the hair should be washed by immersing in

lolp - G2 buffer in a microcentrifuge tube with gentle agitation. This may be

@il When attempting to obtain a DNA profile of the surface material separately

X the hair itself.

ewashing is then transferred to a new microcentrifuge tube and may be extracted by
adding 10uL Proteinase K.

oW Cut approximately 1cm of the proximal (root) end of the hair for digestion. Using clean
forceps, place the hair root into a sterile 1.5mL tube.

o Cut 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.

¢ 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 Other tissue samples

Refer to the EZ1 DNA Investigator handbook for instructions on the appropriate sample size
based on tissue type. The extraction procedure is as for other sample types.

3.2 Qiagen BioRobot EZ1 Advanced-XL DNA Extraction

Reference: EZ1 Advanced XL User Manual \

General Instructions:

e Use the Trace or Large Volume protocols for all questioned and n ic
casework samples.
e The Large Volume protocol requires an additional reagent blangbec of the addition

of Buffer MTL after digestion. When using the Large Voluig proRcoF be sure to aliquot
enough dilute G2 to your reagent blank tube (2700l AR difuteRg2 Buffer) before digestion
to have enough post-digestion solution to extract tyo segarate ®agent blanks to
accompany the Trace and Large Volume protoc tively. Alternatively, a second
reagent blank tube can be set up prior to digesti exclusively as the reagent
blank for Large Volume protocol sample(s).
o Where incubations are required, they may be' peNgrmed in either an incubator or in a
thermomixer set at 900 rpm and appropriate température.

Elution volumes are selecte
o0 Larger elution volu

0 Smaller eluggn
blood samplefrom decedents, previously extracted database samples, contact
DNA samp@g a samples with few sperm or epithelial cells.
€ sWyple was consumed, the total elution volume shall be no less than
at least half of the extract volume shall be retained.

o mor one elution volume is used in a set of extractions, the corresponding
agengblank(s) should use the most stringent elution volume used in that set.

3.2.1 -differential) Extraction
PNare the pre-digest solution:
(Number of samples + 3) x 230 ul G2 buffer
0 (Number of samples + 3) x 230 pl sterile de-ionized water
0 (Number of samples + 3) x 10 ul Proteinase K

2. Add enough pre-digest solution to each sample cutting to allow for at least 200ul of free
liquid 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)
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3. Incubate at 56°C. Known samples shall be incubated for at least one hour. Question
samples will typically be incubated overnight. Exceptions will be noted in the bench

notes.

4. Following incubation, transfer 200ul of the digest buffer into a sterile 1.5mL screvacap
tube. If absorption by the swab is unusually great, transfer as much of the digest
possible, up to 200ul. (Optional: a spin basket in a 2 mL tube may be usedgg re
the substrate from the digest; this may be particularly helpful for recovery o om
samples expected to have low quantities of DNA.) For all casework jone
samples, add 1 pl carrier RNA solution to the transferred digest solut not
necessary to add carrier RNA to reference sample extracts.

Option 1 — Large-Volume Protocol:
o For samples that typically yield less DNA or if the sample JNguirey aditional digest
buffer for thorough cell lysis, the analyst may transfer | ®f the digest solution to
an EZ1 sample tube, add 1.1 carrier RNA solution d 400% of Buffer MTL.
e Load the sample(s) onto the EZ1, select the Lar Protocol, and elute in no less
than 404 TE buffer. An additional reagent blank r MTL added must be
extracted with all Large-Volume Protocol sa S,

Option 2 — Large-Volume Protocol for
o If the entire evidence sample h
transfer the entire volume of
more than 50041 in each t

MTL.
¢ Run the Large-Volu rotgcol elute in no less than 404 TE buffer.

On occasion, use &u one tube may be required to digest and extract the entire
n h

d Samples:
sumed and digested, the analyst shall

g to an EZ1 sample tube (or tubes — with no
141 Of carrier RNA solution and add 4004 of Buffer

sample efficientl situations, the EZ1 extracts obtained from all such digests
may be compbined ne&ube and proceed to the quantitation step.

NOTE: Ifan plee extracted using the Large-Volume protocol and eluted in a small
volume a0 or 5041), then the reagent blank accompanying that sample will
suffice s the iQadent blank for a consumed sample extracted using the Large-Volume
oNgnd effited in any larger volume (such as 100 or 20041) If no other Large-
protocol samples are extracted, ensure that a reagent blank is extracted using
olume protocol and eluted in the lowest elution volume used.

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 a protocol (Trace or Large-Volume), elution buffer and elution volume.

8. Follow the instructions displayed on the screen to set up the reagent cartridges, digest
tubes, tip holders, and elution tubes.
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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 agd
replaced upon completion of the protocol. k
d e

If fewer than 14 samples are being extracted, reagent cartridges and consumables
used only for the occupied channels.

9. Upon completion of the protocol, remove the elution tubes contaigs e ied DNA
and cap the tubes.

10. The extracted DNA is now ready for quantification (optiongl for Rgo amples) and/or
amplification. DNA extracts can be stored for several \ye t 29Q to 8°C. Extracts

should be dried down with DNAstable LD for long-term€\gtorag
11. Clean the instrument by wiping down with ethandg, fo@owey by distilled water, after each
use. Do NOT use bleach, as it may react withathe ext n reagents.

12. Clean the piercing unit after each use by selectin@yption 2 (“Man”) on the main menu,
then option 3 (“Clean”). Then wipe ggmiggiercing unit down with ethanol.

3.2.2 Differential Extraction with »
1. Prepare the 1:1 diluted G2 [gffiferg
0 (Number of sampl 1040ul G2 buffer
0 (Number of sampleQ+ 40ul distilled water

2. Cut the sample ar& 3 2.0ml tube.
3. Add at leasg600 st®ile de-ionized water to each of the tubes. The volume of water

ow full submersion of the swabs.

@ protocol

ARate the samples by vortexing or using a sterile pipette tip or a sterile toothpick to
ove the cells from the substrate.

For each sample, transfer the substrate to a spin basket and place the basket back in
the sample tube. Centrifuge the sample tubes for 5 minutes at approximately 14,500
RPM.
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7. Transfer approximately 550ul of the supernatant to a new, labeled 2.0mL tube. Also
transfer the spin basket containing the substrate. Retain until the case has been

completed.
8. Re-suspend the cell pellet and spot 3ul on a microscope slide. Stain and grade t lige
(as described in Section 1).
9. If sperm and epithelial cells are observed proceed to step 10. \
rformed by

adding more of the original evidence item to the sample tube a g steps 2-8.

OPTIONS:
o |f few/no sperm/epithelial cells are observed, a second extracigog mag be
re
ub

o Alternatively, the substrate may be added back to the arN for digestion or it may
be digested separately.
o0 If adding the substrate back to the sampl , IAace substrate back in the tube
and proceed to step 10.
o If digesting separately, place substratfynto a 1.5mL tube and label it as
at

“Q#sub”; analysis of the substrate re ep 17.

epithelial and sperm fractions (do€g ) the DNA worksheet). If not separating the
sample, add up to 390ul of 1:1gMlute ffer + 10ul of Proteinase K solution and

e When no sperm are observed, it is g Ii!l essary to divide the sample into separate
O
proceed to step 18.

e When no NECs are observd, | ot necessary to divide the sample into separate
fractions (docume A worksheet). Add 190ul of 1:1 diluted G2 buffer + 10ul
Proteinase K solgti 10u™®TT and proceed to step 18.

. Centrifuge the sample tubes for 5 minutes at approximately 14,500 RPM. If the
substrate was added back to the tube (step 9 option), using a sterile toothpick to place
the substrate into a spin basket and centrifuge for 5 minutes at approximately 14,500
RPM. Remove as much as possible of the supernatant without disturbing the sperm
pellet and transfer to the epithelial fraction tube. Analysis of the epithelial fraction
resumes at step 19.

Page 24 of 98
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Casework Procedures

Issued: 6/23/2014 Version FBCP 2014 RO
Effective: 6/24/2014 Status: Archived

Optional: At this stage, the analyst may perform a second epithelial cell digest (repeat steps 10-
13) on samples with a large number of nucleated epithelial cells. This is called a “double digest”
and should be documented on the DNA worksheet and on the Standards and controls
worksheet for the accompanying reagent blank. This may be based on the initial micros
examination or on a second examination.

14. Wash the sperm pellet by adding approximately 500ul of dilute G2 buffer. mbriefly
and centrifuge at approximately 14,500 RPM for 5 minutes.

15. Remove and discard the supernatant.

16. Repeat the wash two more times for a total of three washes. IT§ew m were
observed, the number of washes for the sperm fraction be Qecreased.

17. Add 190ul of 1:1 diluted G2 buffer + 10ul Protein KYolution + 10ul DTT.
Note: If the substrate was digested separately, the vglume offdigted G2 buffer may be
increased to account for absorption by the substrate\

18. Vortex and spin briefly to force the rial into the extraction fluid.

19. Incubate overnight at 56°C.

20. Insert the DNA Investigat rgfmto i slot located on the front of the BioRobot EZ1
Advanced-XL.

21. Turn on the EZ1 i on the back of the instrument.

n the screen on the front of the instrument. Press the START
col (Trace or Large-Volume), elution buffer and elution volume.

22. Directions are dis

uRions displayed on the screen to set up the reagent cartridges, digest
rs, and elution tubes.

from the sample tubes and elution tubes prior to loading on the deck. The caps
le tubes may be discarded. The caps from the elution tubes are retained and

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

24. For sperm fractions:
o Transfer 200ul of the digest to a 1.5mL screw cap tube, add 1ul carrier RNA
solution, run Trace protocol and elute in 40ul to 200ul TE buffer.
For epithelial fractions:
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o Transfer 200ul of the digest to a 1.5mL screw cap tube, add 1pul carrier RNA
solution, run Trace protocol and elute in 40ul to 200ul TE buffer.

Options for fractions with none/few/1+ cells and samples not separated:

Option 1 — Large-Volume Protocol:
e For samples that typically yield less DNA or if the sample required addition es
est s@ition to

buffer for thorough cell lysis, the analyst may transfer up to 5004 of th™ g
an EZ1 sample tube, add 1. carrier RNA solution, and add 4004 of .%‘ to each
tube(s).

o Load the sample(s) onto the EZ1, select the Large-Volume Pro¥gcol, elute in no less

than 404 TE buffer. An additional reagent blank with BUIRgMTRad®ed must be
extracted with all Large-Volume Protocol samples.

Option 2 — Large-Volume Protocol for Consumed Safhp
¢ If the entire evidence sample has been consyme® anj dig®sted, the analyst shall

transfer the entire volume of digest solution t EZ mple tube (or tubes — with no
more than 50041 in each tube), add 1.1 of carrie A"solution and add 400, of Buffer
MTL to the tube(s).

¢ Run the Large-Volume protocol % no less than 40ul TE buffer.

NOTE: If any sample is eyrasgd g the Large-Volume protocol and eluted in a small
volume (such as 40 theNhe reagent blank accompanying that sample will
suffice as the reagggt r a consumed sample extracted using the Large-Volume
protocol and eluiqd Mg largeY volume (such as 100 or 2001). If no other Large-Volume
protocol samples eXgcted, ensure that a reagent blank is extracted using the
Large-Volu nd eluted in the lowest elution volume used.

25. Upon fflompleig f the EZ1 protocol, remove and cap the elution tubes containing the

pugfieRDNA.

ted DNA is now ready for quantification and amplification. DNA extracts can
tored for several weeks at 2°C to 8°C. Extracts should be dried down with
table LD for long-term storage.

. Clean the instrument by wiping down with ethanol, followed by distilled water, after each
use. Do NOT use bleach, as it may react with the extraction reagents.

28. Clean the piercing unit after each use by selecting option 2 (“Man”) on the main menu,
then option 3 (“Clean”). Then wipe each piercing unit down with ethanol.
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3.2.3 Differential Extraction with QIAcube Automated Wash Protocol

Before starting:

1. Refer to QIAcube Loading Chart for correct loading of sample tubes in the Rotor Adaggpr and
Shaker

2. Heat a 2 mL tube thermomixer to 56° C for the epithelial digest, and a 1.5 mL tu
thermomixer to 70° C for the sperm digest

Sample preparation for PSA card extract (This section may be omi s, Vo ously
screened samples and those proceeding directly to extraction): \

A. Place the sample in a 2.0 mL tube.

B. Add enough sterile water to the sample such that at least 23 uL c®y be easily removed later.
(500 uL works well for one full swab tip.)

C. Incubate at 37° C for at least 30 minutes but no N&:%hours.

D. Centrifuge briefly to remove liquid from inside cap. Pip®te off water without disturbing the

substrate. This extract may now be used
should be done for items not previously

3. Add 480 uL G2 and 20 igse K to each sample. Optional: a G2 buffer / Proteinase K
master mix may be pre ber of samples +1) * 480 uL G2 and (number of samples
te 500 uL of master mix to each sample.

8. REnove substrate in spin basket to a separate labeled tube.

9. Vortex to thoroughly re-suspend, and centrifuge briefly to remove liquid from inside the lid.
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 uL, wide-bore.
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11. Aliquot Buffer G2 in 30 mL reagent bottle in Reagent Bottle Rack position 1. Do not fill

above the fill line. Minimum volumes of G2 buffer are listed in the table below:

# samples Buffer G2 (uL)
7 or fewer 16920

8 18980 \
9 21040

10 23100 Q

12 27220 (L

12. Add sterile water to the fill line of the reagent bottle in posj ioN| bottle may either be
kept capped during part A, or not loaded until part B, of the QIAcube M.

13. Place clean, labeled, straight-sided 2 mL tubes (sucRpas fcre

uncapped) in Shaker. Refer to the QIAcube Loadingighart far

-cap EZ1 sample tubes,
rrect tube position.

14. Place lysed samples from step 9 in position 3 of the cube rotor adaptor, with lid in
position L3 (see image below of rotor ada

By oy &
1 e r adaptors containing samples into QlAcube centrifuge. Refer to QlAcube Loading
Ch re®rrect position.

Runn®g the automated wash protocol:

16. Remove G2 bottle cap.

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

Page 28 of 98
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Casework Procedures

Issued: 6/23/2014 Version FBCP 2014 RO
Effective: 6/24/2014 Status: Archived
18. Run QIlAcube Separation and Lysis protocol, “Separation and Lysis 12 A”. The run protocol

can be located as follows: under DNA, select Pipetting; select Epithelial and Sperm Cell, select
Lyse 12 A mod. Start and follow prompts.

19. At the conclusion of “Separation and Lysis 12 A” protocol, refill the tip racks as needdN
ensure that both the Buffer G2 reagent bottle and sterile water reagent bottle are in placd
uncapped.

20. Run “Separation and Lysis 12 B".

21. After protocol “Separation and Lysis 12 B” is complete, each sperm e found in
the 1.5 mL tube in rotor adaptor position 3.

Sperm fraction processing: \/
22. Re-suspend the sperm pellet by vortexing; centrifuge uefl\jo rem®ve liquid from inside the

lid. Remove 3 uL to a microscope slide and allow to air @ry. WypPgally, for samples not
previously examined microscopically, slides will be egamineq@angt results reported only when a
probative, interpretable male profile is ultimately obt

23. Add the following reagents to each sper ction:
140 uL Buffer G2

20 uL Proteinase K

40 uL 1M DTT Aﬁ
Optional: these reagen Np ared and distributed as a master mix.

(number of %) 140 uL Buffer G2

(numb@p + 1) * 20 uL Proteinase K

e ples + 1) * 40 uL 1M DTT
Ibute™200 uL of master mix to each sample.

24, riefly. Incubate at 70° C at 900 rpm in a thermomixer for 10 minutes.
Prep&ing 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 TE buffer volume no less than 40
uL (see below).
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27. Sperm fraction: Add 1 uL cRNA. Run Trace protocol with elution in TE buffer volume no

less than 40 uL (see below).

EZ1 Extraction:

Refer to Section 3.2.1 (Direct extraction) steps 5 — 12 for instructions on EZ1 extraN
clean-up.

QIAcube clean-up:

After running a protocol, perform the regular maintenance procedure:
e Wipe down platform with a Kimwipe moistened with ethaw ana§hergfistilled water.
o0 Do not directly spray the inside of the QIAcubegwi ter§r ethanol.
o Do not use bleach, which can react with the reayents.
e Empty the waste drawer.
o0 If necessary, wipe down with a Kimwipe rgoisgne®with ethanol and then distilled

water.
¢ Remove used disposable labware and unwaN es and reagents from the
worktable. Discard in biohazardous waste.

0 Plastic rotor adaptors are sing S
¢ Replace the lids of reagent bottle g ORe tightly.
e Re-rack the tips if there are a ar ' [

oS

&
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Section 4 DNA Quantification

Questioned samples are routinely quantified in duplicate. When a consumed sample is eluted in
50 uL or less, a single guantification reaction is performed in order to preserve extract.
Quantification is not mandatory for database samples or forensic known samples.

PCR System User Bulletin and Applied Biosystems 7500/7500 Fast Real-Time PC st
Maintenance Guide

4.1 Preparing the 7500 Real-Time PCR Instrument for a Run
¢ Open the HID Real-Time PCR Analysis software:
0 Log in under analyst name or initials

e Select the Quantifiler Duo icon on the left
e On the leftis a menu with three parts: Experi
Run Method

References: ABI Prism 7000 Sequence Detection and Applied Biosystems 7500 &I
m

taNPropeMes, Plate Set Up and

0 Run method is correct as default — do%hot ese settings.
for the project that begins with

o0 Under Experimental Properties, e an
the batch name. An additional deSig r Such as Q or K can be added to
distinguish between multiple quants in &single batch (ex. 13-1230MLC-Q).
Default settings below g4
7500 (96 wells); Expe
Reagents: TagM

arun).
0 Under Plate S

e g#fault settings include Standards and NTC.

= Undert Samples tab, add samples. These can be left as
1¥Sample 2, and so on, with Q or K codes manually written
(o)) "¢ later; or they can be entered with Q or K codes.

. the Assign Targets and Samples tab, highlight a box (or boxes)
e'map, then check the box from the list on the left (Heading:
Assign samples to the selected wells) for the corresponding reaction

Standard Curve wells are already correctly assigned. The template
default includes one NTC reaction. Be sure that the final plate
includes two NTC reactions.
= Selected samples are automatically assigned three targets: Duo

Human, Duo IPC, and Duo Male.

ave 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 accuracy in pipetting.
Larger quantities of standard curve may be prepared by scaling all volumes as needed.
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Prepared standard curves can be stored for up to two weeks at 2 to 8 °C with documentation of
the date made, the expiration date, and the reagent lot numbers.

e Bring the reagents to room temperature before pipetting.

o Label eight sterile microcentrifuge tubes for standards 1 through 8.
e Dispense 30 uL of Quantifiler Duo DNA Dilution Buffer into Std 1 and 20 uL into

the remaining tubes
o Prepare Standard 1:
o Vortex the Quantifiler Duo DNA Standard for 3 — 5 seconds.

o0 Using a new pipette tip, add 10 uL of Quantifiler Duo DN ) the tube

for standard 1.
0 Mix the dilution thoroughly.

e Prepare Standards 2 through 8: \
0 Using a new pipette tip, add 10 uL of the prep stoydar¥ 1 to the tube for the
next standard.
0 Mix the standard thoroughly.
0 Repeat until you complete the dilutiorggeries.

The approximate quantities of DNA in prepared Sta through 8 are as follows:
Standard 1 ~ 50ng/uL
Standard 2 ~ 16.7ng/uL
Standard 3 ~ 5.56ng/uL

Standard 4 ~ 1.85ng/uL

Standard 5 ~ 0.62ng/uL
Standard 6 ~ 0.21ng/uL
Standard 7 ~ 0.068
Standard 8 ~ 0.Q BN

4.3 Prepari eactions
e Bring tifff reag 0 room temperature before pipetting.
e ltisre menfled that preparation of the reactions take place in a designated hood in
'§o ¥ ze the introduction of contamination as well as dust or particulate matter.
aring the reactions, keep the 96-well reaction plate in a base (not directly on
theRgench top) to protect the plate from scratches and particulate matter.
ulate the volume of each component needed to prepare a master mix, including a
few additional reactions. This calculation is made automatically on the designated 96-
well plate QPCR worksheet that is used for well mapping.
o0 Quantifiler™ Duo Primer Mix at 10.5uL per reaction.
0 Quantifiler™ Duo PCR Reaction Mix at 12.5uL per reaction.
¢ Vortex the Quantifiler Duo Primer Mix for 3-5 seconds and centrifuge briefly before
opening the tube.
e Swirl the Quantifiler Duo PCR Reaction Mix gently before using. Do not vortex it.
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o Pipette the required volumes of the components into a sterile tube. Vortex and
centrifuge briefly.
o Dispense 23uL of reaction mix into each reaction well.
e Add 2uL of sample, standard or control to the applicable wells. 2uL of dilution buffer is
added to each NTC well.
o Seal the plate with the Optical Adhesive Cover. Use an applicator to createga fir
between each of the wells. e&
¢ Centrifuge the plate at 3000 rpm for at least 20 seconds to remove a bles.

4.4 Sample Loading
e Push the tray door on the 7500 instrument to open it.
¢ Load the plate into the plate holder in the instrument. En thaxthe plate is properly
aligned in the holder, with the notched A12 position in Yge topYght’of the tray.
e Close the tray door. Apply pressure to the right sj f tray door at an angle.

4.5  Starting the Run \e
e Click the green box labeled START RUN in the up®er left hand corner.

4.6 Analyzing the Data
e When the run is complete thagyuaMg’checks described below in 5.6.1 through 5.6.4
have been completed, prif { Xp ent Results Report for documentation in the

central log file.
N e
andard curves need to be assessed for their R? values, slopes

o m¥re than two data points may be removed from a standard curve
guality metrics.

4.6.1 Checkingthe S

Both the human an
and Y-intercept v,

R%*isam loseness of fit between the standard curve regression line and the
individ of the quantification standard reactions. A value of 1.0 indicates a perfect
fit betwagg By ression line and the data points. Passing value for R? is >=0.98. ltis

remove one or both of the Standard 8 data points in order to achieve a passing R?
®r removing up to two data points, the R? value is <0.98, the plate must be re-run.

doubling of the amplicon at each cycle. Acceptable slope values fall in the range of -3.0 to -3.6.
Slope values outside this range require approval by the DNA Technical Manager.

Y-intercept is the theoretical expected quantity for 1 ng/uL of DNA. Y-intercept is used to
compare performance among different QD kit lot numbers. If an average Y-intercept value
drops by one C value, the standard curve will shift to the left and samples that previously
quantified at 2 ng/uL will now quantify at 1 ng/uL. This will cause an underestimation of DNA
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guantity. Conversely, if the average Y-intercept value increases by one C+ value, the standard
curve will shift to the right and samples that previously quantified at 1 ng/uL will now quantify at
2 ng/uL. This will cause an overestimation of DNA quantity, which will lead to lower peak
heights in the analysis of amplified samples. Typical accepted ranges for Y-intercept values are
28.8 — 29.2 for the human standard curve and 29.8 — 30.2 for the male standard curve. ring
QD kit verification, if either Y-intercept value falls outside the accepted range, the plate &
re-run. If the Y-intercept value(s) is reproducible, note the average Y-intercept valygs (h

and male) both on the verification paperwork and the reagent storage container. S q¥ent Y-
intercept values for that QD kit lot number must fall within +/- 0.5 of the verifiegmginterCRgt
values. Non-reproducible Y-intercept values, or values falling outside the ac@epteqrange,
should be brought to the DNA Technical Manager to determine a cours 0

4.6.2 Checking the Internal PCR Control (IPC)

IPC values are documented in the Experiment Results Reporgfo h r&gction. The IPC C+
value for each reaction is expected to fall in the range of 28 to 1. aCqforanIPCis
greater than 31, the sample should be assessed for posy lification inhibition. Note that

excessive quantities of DNA do not exhibit excessive cofcergrati® inhibition.

4.6.3 Checking the Passive Reference (ROX) \

The passive reference signal flag (on the Qigsgomary page of the Experimental Results
Report) indicates if any samples exhibite® bad Messive reference signal. The results of this
check should be documented on the ayg of thi report and included in the central log. The

Technical Manager is to be consult aNygfamples fail this check.

4.6.4 CheckingtheNo T lat@ConYrols (NTC)
In the Results Table of the& t Results Report, confirm that the quantity of DNA for both
i

Duo Human and Duo M gative (Ct = undetermined). A detected quantity of DNA could
indicate contaminatign of ter mix. If the quantity of either Duo Human or Duo Male is
greater than zero, c the®NA Technical Manager for a course of action.

Mg th itial Template Quantity

DNA, Tncluding both total human and male DNA, are listed for each reaction in the
e Quantity (Mean) column provides the average of any wells assigned to the
|dent|f|er in 5.1.1. When STR analysis will not be performed based on the
results (as described below), this shall be reflected on the DNA Case Extraction

4.6.5.1 Using female:male ratio to assess suitability for STR analysis

When female DNA is in excess, an estimate of the ratio of female to male DNA can be made by
subtracting the male quantification value from the total human concentration to obtain the
female contribution. This ratio is documented on the relevant page of the Experiment Results
Report.
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e When male DNA quantity is <0.050 ng/uL, stochastic effects can limit the accuracy
of assessment of the true female to male ratio.
¢ The calculation of minor female DNA in the presence of excess male DNA is not
accurate and should not be used to assess the suitability for analysis.

Because of the low success rate of obtaining data suitable for probative comparisons for

minor contributor(s) in mixtures where the ratio of contributors is greater than 10:1,ghis r

may be used to determine course of future use of the extract. Extracts for which t Ie'DNA
is the probative component, but for which the female:male ratio is greater tha .1, sh&yJd be
recommended for Y-STR testing and retained with no STR analysis. Except ght include
non-suspect cases or event-specific scenarios; these extracts may proc, 0 bsting with
documented approval by the discipline supervisor or the DNA TechnigagMagager.
\u

4.6.5.2 Absence of male DNA where male DNA is probative
In cases such as sexual assaults with female victims and allege
of detectable levels of male DNA (as demonstrated by an und
in the presence of any female DNA means that no STR [

sample.

ailants, the absence
rmind&yY Quant Duo Male result)
ill be performed on that

N
N
Q-Gz\
?\
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Section 5 DNA Amplification

References:
e PowerPlex® 16 System Technical Manual
o GeneAmp® PCR System 9700 96-Well Sample Block Module User’'s Manual

5.1 Amplification Cycling Parameters

e Ensure AB GeneAmp® PCR System 9700 thermal cycler has been tu n to Mow the
instrument time to properly warm up.

e Confirm the cycling parameters for user: alaska, program: pp1£-
95°C for 11 minutes, then: \
96°C for 1 minute, then: \\

ramp 100% to 94°C for 30 seconds
ramp 29% to 60°C for 30 seconds
ramp 23% to 70°C for 45 seconds \

for 10 cycles, then:

ramp 100% to 90°C for 30 second
ramp 29% to 60°C for 30 secon
ramp 23% to 70°C for 45 secgfls
for 22 cycles, then:

60°C for 30 minutes
4°C hold \
5.2  AmplifigempnQgt-up of Forensic Casework Samples
o |f hayy been stored at 2-8°C, allow them to warm to room temperature, then
an

n briefly using a centrifuge.
e amplification reagents to the designated PCR set-up area.

ynot expose reagents to light for extended periods of time.

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

Note: Centrifugation of the primer mix should be minimal to avoid primer collecting at the
bottom of the tube.

e Prepare a PCR master mix by adding the following volumes of reagents to an
appropriately sized tube:
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0 # of samples x 2.5uL Gold STR 10X Buffer
0 # of samples x 2.5uL PowerPlex® 16 10X Primer Pair Mix
0 # of samples x 0.8uL AmpliTag Gold™ DNA Polymerase (5U/uL)

Note: Prepare enough for a few extra reactions to allow for loss during pipetting. Thi
calculated automatically on the DNA amplification/electrophoresis worksheet.
h saryle well

e Vortex the master mix and spin briefly. Transfer 5.8uL of master mix g
of a 96-well amplification plate. Cover the entire well plate with Glad®

% Seal (or
equivalent).
o Prepare the samples to be amplified as follows (in individual O¥t :

Forensic Case Samples \

Add approximately 0.5ng to 1ng template DNA. The arfpunt of®emplate DNA may be
higher or lower depending on the sample (i.e. lo | sqmples that are likely to be
mixtures may be targeted higher, while bloodstaiMs lilgely4® be single-source may be
targeted lower). Add sterile de-ionized water ring sample to a final volume of
19.2ulL.

Quantification Value <0.05ng/pl
Samples with a quantification vglUs

p/Ul shall be routinely amplified in duplicate to

he extraction reagent blank.
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Positive Control Sample
Vortex and spin the tube briefly and add diluted positive control DNA to a 0.5mL tube.
Typically, 1-2uL will yield a full profile with minimal artifacts. Bring the volume up to

19.2ulL with sterile, de-ionized water.
Negative Control Sample \v

Add 19.2uL of sterile de-ionized water.

o Transfer the entire 19.2uL of the above prepared samples to the appigp sample
well, already containing the PCR master mix. During sample adg g pigette tip is
inserted through the Press 'n Seal.

dc

¢ Once all samples have been added, remove the Press 'n Seal the plate with a
sheet of amplification tape.

o Transfer the plate to the PCR room and place directly 4t heMnal cycler. Start the
run.
ts \i

e Store amplified products at 2-8°C. All amplified Il be disposed of upon
completion of the technical and administrative retewg of case.

N
N
Q-Gz\
?\
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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 3500x| Genetic Analyzer. Wait for the green status light to turn

e Ensure both the Daemon and Service Monitor have started by observjmag gree

checkmark icon in the lower right hand corner. This indicates that aII ‘
loaded. This may take several minutes.

e Launch the Data Collection Software:

Start > Programs > Applied Biosystems > 3500

o Log in to the 3500 Series Data Collection Software \
6.2 Preparing the Instrument

¢ Navigate to the Dashboard of the software
e Check consumables by clicking Refresh to upda® cqns ble status.

ervices have

o Refer to the Forensic Biology General Lab Mjagtenal anual if any maintenance or
instrument preparations are required prior to fun samples on the instrument.
e The expiration dates for the anode bgigg and cathode buffer are “hard stops” — if these

reagents are expired, they must bg d in order for the run to proceed.

the capillary are “soft stops
standards described belo
e Click Start Pre-heat to 60
e Check the pump a bubbles and run the Remove Bubble wizard if necessary.
X

he 3500xI
e Preparealo m r mix by adding the following volumes of reagents to an
approp ) tube:

o] of sagp®s x 0.5ul ILS 600
f saglples x 9.5ul of Hi-Di Formamide

for a few extra reactions to allow for loss during pipetting.

X the master mix and spin briefly. Transfer 10ul of master mix to appropriate
g Me wells of a 96 well plate.

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

Add 1pl of allelic ladder and 1pl of each amplified sample to the appropriate wells. When

all samples have been added, cover with plate septa.

e Briefly centrifuge the 96 well plate to remove any bubbles. Denature samples at 95°C
for 3 minutes and then snap chill for 3 minutes.

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

¢ Verify that the holes of the plate retainer and the septa are aligned.
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o 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
e In the dashboard click Create New Plate
¢ Inthe 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
Choose POP4 for polymer

o Owner, barcode and description are optional field
Click Save Plate

Click Assign Plate Contents
Using either plate view or table view enter samp|ff naghe\n the corresponding wells.
Under the heading Assays, File Name Conveptions, ghdg®esults Groups click Add from
Library select the following Assay:
0 PPlex16 _15sec
e Select a naming convention, and a re
then click close.
e Select the wells for which to sp
and enable the checkbox ne
e Click Save Plate and save.

0O o0oO0Oo

ts group or your choice. Click add to plate and

y file name conventions and results groups
to assign it to the selected wells.

6.4.2 Create a Plate Recoryio n ort File
e Open a plate recor®gm xport file (i.e. .xls exported from instrument).

e Copy and paste me info into the export file. (Rows not in use may be deleted
but do not dglete o®mns) Save the record.
e Using the ata®Collection Software, click on Create New Plate on the
dashbogrd.
¢ Inthe [gefine Pgate Properties screen:
late name (i.e. 10-1222KAL_Q_101224)

elect 96 for the number of wells
ect HID for plate type

Select 36cm for capillary length
Choose POP4 for polymer
o Owner, barcode and description are optional fields.

¢ ¥ Click Save Plate.

e Click Assign Plate Contents.

e 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.

m
al
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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 3500xI.

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 Gude(LQ

Page 41 of 98
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Casework Procedures

Issued: 6/23/2014 Version FBCP 2014 RO
Effective: 6/24/2014 Status: Archived

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

The settings for the Analysis Methods are viewed by selecting GeneMapper ID-X N

under the Tools drop-down menu, then clicking on the Analysis Methods tab gfydoub

clicking to select a particular Analysis Method. A range of Analysis Method % ailable to
Qjhege methods

rmission from the

analyze casework data. Options for Analysis Methods vary by analysis
shall not be modified. New methods shall only be created or modifie
DNA Technical Manager.

The panel for casework on the 3500xl is: 3500PowerPIex1XN)r
7.1 Casework Analysis Methods %
3500CW-2400 \

3500CW-2800
3500CW-3200
3500 Blank - Casework

N
N
Q-Gz\
?\
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7.2 Casework Allele Tab Settings
These settings are consistent within all casework methods.

Analysis Method Editor

Bin Set: | Promega_Bins_ID¥_alpha

I Use marker-specific stutter ratio and distance if available \\
Marker Repeat Type: Tri Tetra P Hexa
Global Cut-off Value 0.0 0.0 .0 A
MinusA Ratio 0.0 0.0 .0 0.0

X . 0.

F 0.0

Minusa Distance From 0.0
0.0
0.0 0.0

Global Minus Stutter Ratio

Global Minus Stutter Distance  Fr 4,25 . 0.0
™ 0 475 | [s75 | oo

Global Plus Stutter Ratio 00 | 002 | |0.02 | 0.0

Global Plus Stutter Dist \m 0.0 3.25 4,25 0.0
To

0.0 4.75 5.75 0.0

Amelogen,@ o .

Factory Defaults

Save As ][ Save ” Cancel ][ Help ]
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7.3 Casework Peak Detector Tab Settings

The Analysis Range is the only setting that varies between the alternative Analysis Methods.
The Analysis Range is selected to ensure capture of the 80bp ILS peak for all allelic ladders,
positive controls, and questioned and known samples in the project. The Analysis Rang
selected to capture the primer peaks for reagent blanks, negative amplification controls,
samples that do not yield at least a partial profile.

The Analytical Threshold for all analyses is 150RFU.

Example: 2400 Casework Analysis Method
Analysis Method Editor X \

General | allels | P i| Peak Quality || 5Q & GQ Settings
Peak Detection Algorithm: Advanced
Ranges Peak Detection
Analysis Sizing Peak Amplitude Thresholds:
Partial Range w | |Partial Sizes w B: 150 R [150
Skark Pr:| 2400 Start Size: |30
G: (150 p: 150

Stop PE: (14000 Stop Size: 600
¥ 150 0: (150
Smookhing and Baselining
Win, Peak Half width: ks
Smoothing O Mone )
@ Light Polynomial Degree:
() Heavy Peak Window

Baseline Window: 51 pks

Size Calling Method

() 2nd Order Least Squares
() 3rd Order Least Squares

() Cubic Spline Interpolation lization, if applicable

Use
(%) Local Southern Methad
() Global Southern Method
Factory Defaults
? Save bs ] [ Save ] [ Cancel ] [ Help ]
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7.4 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.

Example: 2400 Casework Analysis Method

Analysis Method Editor ' \

General | Allele | Peak Detectar Peak S0 & G0 Settings

Min/Mazx Peak Height (LPH/MMPH)
Haormaozygous min peak height 7F00.0

Heterozygous min peak height 7F00.0

Max Peak Height {MPH) 12000.0

Peak Height: Ratio (PHR)

Min peak height ratio 0.0
Broad Peak (BD)

Max peak width (basepairs) 1.5

Allele Mumber (AR

Max expected aleles 1

Allelic Ladder Spike

Spike Detection w

Cut-off Yalue %\'2

Save hs ][ Save ][ Cancel ][ Help ]

l Fackory Defaults
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These settings do not vary among any of the analysis methods, and they are not relevant, as all
samples are currently manually reviewed and interpreted, regardless of flagging.

All Analysis Methods

Analysis Method Editor

x]

General || Allele | Peak Detector || Peak Quality 5

Cuality weights are between 0 and 1.

Sample and Contral G0 Weighting %
Broad Peak (EDY) 0.7 allele Number (aM) 1.0 \
Cuk of Bin Allele (BIN) 0.7 Lows Peak Height (LPH) 0.3
Crverlap (OVL) 0.7 Maz Peak Height {MPH)

Marker Spike (SPE) 0.3 COFf-scale (05) 0.
Peak Height F.atio (P o,
Control Concordance (CC) Weight = 1.0 {Only applicable to controls)

S0 Weighting
Broad Peak (BD) 0.5

allelic Ladder G Weighting
Spike (SSPE)SPK) 1 v = (o) 1 %

S0 & 50 Ranges
Sizing Quality: Fri to'l.0 From 0.0ko  |0.25
Genokype Qualiglt  From 00 to 1.0 From 0.0k |0.25

[ Reset Defaulks
Save As l [ Save ] [ Cancel ] [ Help l
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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 estabjished
peer review procedures. The DNA Technical Manager may authorize the interpretation/r ting
of data outside of the criteria defined herein and will document this approval by initigling

dating comments on the relevant paperwork. K

generated during DNA analysis.

DNA Abbreviations and Definiti S\

The following abbreviations are commonly used in bench notes and on othe ents

BL Noisy baseline

PHR Peak Height Rgtio

PU Pull-Up

DO eigaDrop-Out at a Locus
PDO ut at a Locus
D5Mut

oL

OMR OutSlde Marker Range

Off Scale/Saturation

No genetic profile obtained

Data not reported

Data not used for statistics

Artifact (i.e. stutter) or true allele

Instrument failure

IL ILS failure

DB Data below reporting threshold
ART Artifact

TRI Tri-allele

OBL Obligate allele

UND Undetermined
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DNA Abbreviations and Definitions (continued)
) Minor component allele
[ Major/Minor components not separated

ensure that the extraction, amplification and genetic analysis processes are f
correctly. These include: Internal Lane Standard (ILS), allelic ladder(s), inte Qtrol
specimen (ICS), positive and negative amplification controls, and extracjy planks. All

or part of an extraction, amplification and/or run may need to be repegt®l d g on the
I
pr

8.1 Interpretation of Batch Controls
Prior to assessment of casework data, the analyst must first examine the batch CON
oning

results of the batch controls. Any issues raised by the performance oi\g batffhg®ntrol must be
fdfre of a batch

addressed prior to the release of affected casework samples. Urfgso
I e a course of action.

control requires the Technical Manager, or designated individga

8.1.1 Internal Lane Standard (ILS)
The Promega PowerPlex16® System uses ILS 600. Qe an should verify that all peaks
from 80-550 base pairs are present and labeled as

eoot 400 s00

200

=7
azs 359 ars azn 450 550

___.I T | — L | L
scoo 7000 sooo so00 10000

ights for the ILS peaks must be at least 150RFU (relative fluorescence units) to be
ide labeled by the GeneMapper™ ID-X software with a casework analysis method.
FailuMp 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.

Refer to the GeneMapper™ID-X Software User Guide for details on manually labeling the size
standard.
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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 Promega PowerPlex16® System allelic
ladder are shown below. The analyst should verify that all peaks from the allelic ladder(ghare
present and labeled as shown.

The allelic ladder contains the most common alleles determined for each of the 13 S
core loci, the Penta D and Penta E loci, and Amelogenin. In addition, alleles gaglabel®§in the
allelic ladder (virtual alleles), may be detected and labeled in some of the safg )

type designated as “allelic ladder”. All the peaks in the allelic ladder led correctly

for the software to assign the correct allele calls to samples in theyu

When more than one ladder in a project has the sample type e%eda s “allelic ladder”, the
or th

At least one allelic ladder must be included in a GeneMapper™ ID-X prigieci@vitiT e sample
n%t b
n.

mples in the project.

software will average the allelic ladders to make the allele call

labeled as off- ladder (OL)
orrectly, such OL peaks will
allelic peak) is labeled as a true
d and labeled as an allele) at any

Artifacts such as spikes or “pull-up” peaks may be presefgt thilt a
peaks in the allelic ladder. If all the true allele peaksggre lab

not affect the sample allele calls. If a spurious peakN
allele (i.e. it falls within an allele size range and is design
particular locus, the remaining allele designgsimgg / labels at

the locus shift and will impact the correct / labeling of the samples in the project.
Allelic ladders with such artifacts cannge beQysed @ analyze data in the project. In such
ige.

instances, re-injection is usually ap
can be found in the Promega PowerPlex16®

Additional information about the aRglic

System Technical Manual.

N
&
v
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PowerPlex16® Allelic Ladder

A T " L g LN B M B e e T Lo e
- 100 120 140 160 |$0 “CO 22!3 240 280 280 300 320 340 3£0 &0 400 420 440 460 480

[ oasizse [ tmo1 || D251 ] [ D12251 ] Penta E
o PPlex AL dder (NZ) 2 Blue ladter

T T T T T T T
120 140 1600 1BO 200 200 240 20
[_psssis | [ _pissza7 |[ D7ss20 | [ D16S538
B FPlex Al dder (M2) 2 Green ladder

T
IB.|oo

amm mma
El[1o] [:3] [16] 13 [7] amm
[12] [15] 15]
IC. ua 120 140 |e 190 zm 220 240 260 200 300 40 4g0

Das1179

-Pplex Al dder (Nz) 2 Yellow |am

8.1.3 Internal Control Sp

An internal control specim
expected profile is alrea
through the batch cgncur
demonstrate that all i
sample, includi

n. The ICS is processed with an extraction batch and carried

pth the other samples. The purpose of this control is to
rocesses are working correctly. An ICS may include any known
tained from laboratory staff, where the individual has been previously

S be processed with each casework batch, and will typically be extracted
erence samples. An electropherogram of the successfully typed ICS shall be

otherggositive controls in the batch yield the correct results. The Technical Manager, or other
designated individual, shall determine whether or not to approve the ICS when only a partial
profile or no profile is obtained. The data quality of other positive control samples in the batch
and/or the quality of known /reference samples will be reviewed to determine the approval
process.
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If an incorrect STR profile is obtained for the ICS in a casework batch, the analyst will attempt to
determine the cause of the discrepancy. The discrepancy will be documented and corrective
and future preventive actions may be taken as deemed necessary by the Technical Manager.

NOTE: Casework batches often contain multiple samples from previously typed individugls
Any one of these may be designated as the ICS for the batch. As good QA practice, the lyst

confirms that all profiles from previously typed individuals yield expected profiles. isr
typically documented on the DNA worksheet for the appropriate case.

8.1.4 Positive Amplification Control
A positive control is defined as a single source sample whose geneti filggwaS¥Peviously
determined and from which a full profile was developed; it is used to lua performance
pl A
e

of the amplification and typing procedures. Either standard DNA 9 or 2800M,
included with the Promega PowerPlex16® System, may be usgd oXive amplification
control. A minimum of one positive amplification control must § am and processed
concurrently with each casework amplification.

It may be necessary to re-prep and/or re-inject the p itive%l if the cause of failure appears
to be a failed electrophoretic injection. Aslong as t reMPed and/or re-injected positive

control types successfully, the positive control is consideM successful.

Alternatively, other samples in an amplifig serve as a positive control (e.g. duplicate

offender/staff sample, offender confir io 2, casework known sample with a verified
profile, or a buccal swab freshly obtgMedgro Poratory personnel whose genetic profile(s)
was/were previously determined mggted). Use of an alternate positive control must
have documented approval of the\geci anager.

All casework samples co- I | be re-analyzed if no positive control was successfully
typed for that amplificati laboratory will routinely include more than one positive control
with every caseworlk amp tiO® reaction, in order to prevent reanalysis of samples that are
limited in DNA conte at |S®st one of these positive control samples produces acceptable
and expected 1 s, tybatch will not be reanalyzed.

If all interpgtaMe resylls agree for the samples between the first and second amplification/run,
ication control yields a correct STR profile for the second
en the STR data obtained in either amplification/run may be used.
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STR Profile of 9947A
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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.

The negative amplification control contains only the PCR master mix (reagents usegl to p
the PCR amplification mixture) for each batch of samples and the water used to dil he'ONA
samples.

The purpose of the negative controls is to detect systemic DNA contami ight occur

from the reagents, the laboratory environment, between the samples g [Foc™®ed, and/or
due to improper handling of the samples by the analyst.
The negative controls must be run at the most stringent set oflcogl0RgNsNpr the batch.

Is
Is

performed by viewing the
ould not yield any true STR

han or equal to the reporting

the analyst will determine if the

Verification of the presence of amplicon in the negative
presence of unincorporated primer peaks. The negative §ont

allelic peaks above the analytical threshold. When pEks or

threshold are present in the range between 80-550 ai
peaks are artifacts (e.g. spike, pull-up) or true allele pea

The presence of peaks above the reportig pld will not invalidate the sample as long as

| be documented on the electropherogram.

When probable true allele peaks gr ctegyabove the reporting threshold, at several or all
STR loci, the analyst will investig igf€ causes. The Technical Manager will then be
consulted to determine the op rse of action.

ivagontrol may indicate a problem at the extraction or amplification
m&y need to be completed based on the nature of the

Since the failure of a ne
level, a Quality Revigw F
discrepancy.

Note: Althoughk approfridie quality assurance practices are stringently applied and enforced, it
is not uncMgCc thagow-levels of adventitious DNA (i.e., levels that result in peak heights for
ht are velow the Laboratory’s reporting threshold) attributable to staff scientists

B products directly involved in the analytical steps of such a highly sensitive
ay be detected.

8.2 Distinguishing Alleles from Artifacts

The Wytial 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
indicated on the STR results table and the electropherogram as Artifact/True allele (A/TA). If
the presence of a definite or possible artifact at a locus impacts the suitability of that locus for
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either comparisons or statistical analysis, that is documented on the STR table and the
electropherogram. Artifacts are often associated with an overabundance of template DNA. If
the presence of many artifacts complicates data analysis, it may be appropriate to re-amplify the
sample with less template DNA.

8.2.1 Baseline noise
The analytical threshold (AT) for analysis of casework samples is 150 RFU. Data tNe AT
is considered indistinguishable from baseline noise and not suitable for interpymigion

heights near or above 12,000 RFU may include baseline noise that excfled . Such
baseline noise may be struck. However, if baseline noise is difficult t from possible
low-level DNA, it may be more appropriate to re-amplify the sample wit mplate DNA

8.2.2 Stutter

The PCR amplification of tetranucleotide STR loci typic
bases shorter (N-4), two bases shorter (N-2, infrequ , or four base pairs larger

(N+4) than the corresponding base peak. This is the It ojMippage of the Taqg polymerase
and is referred to as the stutter peak or stutter product. e penta-nucleotide loci, the stutter
peak is typically five bases shorter than the esponding base peak.

s a minor product peak four

allele peak is calculated by dividing the
allele peak. The stutter percentage is fairly

The proportion of stutter product relati
height of the stutter peak by the hei
reproducible for a particular locus
percentage of N-4 (or N-5) stutte In the PowerPlex® 16 System when run on the
Applied Biosystems 3500xl. ghe stqter WHiues are based on data obtained by internal validation
studies. These values, al niversal N+4 stutter of 2%, are set as stutter filters used
by the GeneMapper ID- Ne.

Maximum Expec 7 ) Stutter Percentages for PowerPlex® 16 loci on the 3500x|

(in single source samples)

D3S135 D21S11 D18S51 Penta E

149 Yo 13% 14% 7%
D13S317 | D7S820 D16S539 CSF1PO Penta D
10% 11% 11% 11% 8%
VWA D8S1179 TPOX FGA
14% 11% 6% 17%

Peaks in the stutter position greater than the listed values may indicate the presence of DNA
from more than one individual. However, elevated stutter is also associated with both excess
template DNA and very low amounts of template DNA. When there is no indication of a mixture
other than elevated stutter, the analyst will document the stutter as such on the
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electropherogram (including the calculated % versus the expected, and a notation that it was
determined to be an elevated stutter peak).

8.2.3 Amplification and Injection Artifacts

The following are examples of artifacts which may be struck and initialed on electropher .
Re-prep and/or re-injection is not required if the artifact in question is clearly distingglisha

thus does not interfere with interpretation. K

8.2.3.1 Pull-Up

Multi-component analysis is the process that separates the four differgrg flu@es dye colors
into distinct spectral components. The four dyes (Fluorescein, JOE, T a R) emit their
maximum fluorescence at different wavelengths, but there is somg oveNgp e emission
spectra. A spectral calibration is performed for a specific dye eNt a matrix that corrects

for the spectral overlap.

Pull-up is the result of incomplete separation of the emiggiongpe&ra and is typically observed
as a non-allelic peak at the same base size as a peggin an ye. This typically occurs at
high RFU values, when an excess of template DNA eeNpamplified.

8.2.3.2 Spikes
hir bubbles, urea crystals or voltage spikes.
O

Spikes are non-allele peaks that may 's
Spikes are typically quite sharp an Sy4p a uish from a true allele. Spikes usually appear
in more than one color at thesi Siz

nd are not reproducible by re-injection.

8.2.3.3 Dye Blobs

Dye blobs, like spikes, n llele peaks that are easily distinguished from true alleles. Dye
blobs may be the regult fr, eNeual dye molecules left over from the synthesis of the primers
or they may be dye uleMthat fell off the primer during the amplification.

8.2.3.4Inga e ‘Agnucleotide addition (-A or split peaks)

s a known artifact, none of these were observed in the 3500x! validation
any instances of —A require approval by the Technical Manager before the
tion may be used for casework.

8.2.3% 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
artifacts should be struck and initialed, and do not require TM acknowledgement when observed
in casework.
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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 sxe that
is different from any of the alleles in the ladder and any of the virtual alleles. These peak

be true alleles but additional analysis is required to verify this.
on%au

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

When a true OL allele lies within the range of alleles for a particular Iqc@, tie a will be
reported as a variant of the integer (i.e. X.1, X.2, etc.). The appropriat§alleld cgh is determined
by simultaneously examining the base sizes for the sample alleleggeak {nd associated
allelic ladder peaks in the relevant locus.

When the OL allele lies either above or below the larges est allele in the ladder, the OL
allele will be designated as either greater than (>) or les§thaly (<he allele from the ladder that

is closest in proximity to the OL allele.
OL alleles considered to be true alleles may require re-aflification to confirm, particularly

when they are only observed in a mixture. | DL allele is observed in a double amplification
of a single-source sample, or in multiple sgle sO@rce samples each amplified once and
injected simultaneously, further amplifigatiOg arefot necessary to verify the OL allele. The

ghon OL allele without re-amplification (e.qg.

limited amount of sample availab

Documentation of the OL allaig mu¥ incl®de an electropherogram with both the sample and the

associated allelic ladder f e showing the OL allele(s) in the locus, with the bins and
base pair sizes. The OLQYYel®gesignation is to be handwritten on the full view

electropherogram.

ource sample may be observed to have three alleles at one (rarely
=allelic patterns have been observed in single source samples and there are
Bnces where different tissues from the same individual may or may not exhibit

s exhibiting potential tri-alleles may be re-amplified to confirm the genotype observed at
us (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 tissue sources — for example, blood / semen / saliva / hair, with the same STR profile,
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the potential tri-allele may be considered a reproducible observation and may be included on
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 contal tipn
which permeates an entire lot of a given reagent or set of reagents. However, suclachec

not necessarily detect contamination arising from a single event (for example, cros
contamination between two adjacent samples).

For casework samples, whenever data suitable for comparison is not attyg
reference samples associated with its case, the possibility that the prgfi
contamination must be considered. As a part of the review process,
technical reviewer must rule out laboratory staff working in direct groxiny
!&e p

as well as cross-contamination within the batch of samples. The
control samples where no DNA should be detected.

8.3  Assessing interpretable alleles %
Alleles are peaks that are detected and labeled by t neN@pper™ ID-X software with a
number and should lie within the range of the alleles in tfyladder, and they are clearly

distinguishable from artifacts. All alleles ar ined and evaluated in the process of data
interpretation.

Nciple applies to

In addition to the Analytical Thresh
RFU is also used for casework a
reproducible alleles above the A
peaks greater than or equal
performed.

RFU, a Stochastic Threshold (ST) of 700
replicate amplifications are performed, only
d upon for casework interpretation. All allelic

8.3.1 Alleles belo stic Threshold

imited DNA molecules are used to initiate PCR, and unequal
sampling of th present from a heterozygous individual leads to peak height
imbalance, eldgated sQtter, and/or allelic dropout. The ST of 700 RFU is based on validation

studies ag
Allele @ ween the AT and the ST are subjected to a higher degree of scrutiny due to
the posSy ochastic effects. Alleles in this range are noted with an asterisk on the
agram. If an electropherogram includes one or more loci where all alleles fall below
ay have allelic dropout, the electropherogram and STR Table (if applicable) should
DBRT to account for the possibility of drop-out.

Reported refers alleles whose peak heights are equal to or above the stochastic threshold and
are generally reproducible when 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.
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Observed refers to data (peaks) below the stochastic threshold and/or alleles whose peak
heights are greater than the analytical threshold, but that are not reproducible in replicate
amplifications of the same DNA extract. Such alleles are not routinely included in the STR
results table. Observed alleles may be considered for use when reporting the presence of
multiple sources of DNA in a sample and/or when reporting the presence of male DNA.
occasion, depending on the quality of the data and the nature of the sample, such allele

be used to generate a composite profile, with the documented approval of the DNAgT'ech
Manager. A\

8.3.2 Reproducing Alleles Below ST for Interpretation

In most instances, allelic peaks below the ST must be demonstrated to

amplification in order to be included on the STR table and deemed syjt

comparisons and statistical calculations. Non-reproducible alleles ar initialed by the

analyst (or electronic equivalent). These alleles are not included @@ the le. When non-
i

reproducible alleles (not attributable as artifacts) are present ig d ateymplifications, the
samples will be noted as having Data Below Reporting Threshyld

1) on the
electropherogram and the STR Table if applicable.
Questioned samples with a quantification value of <@05ng/ greater than undetermined,
shall be routinely amplified in duplicate to ascertain ducWlity of alleles below the ST.

Samples with a quantitation result of undetegmigged do not require duplicate amplification.

Questioned samples with a quantifi .05ng/ul need not be amplified in duplicate.
ieghin duplicate yields a DNA mixture profile with the
| component and/or contributor, re-amplification
ucibility of the minor component and/or contributor.

'N):et an twice, the reproducible alleles in at least two
the STR results table and considered suitable for

8.3.3 Using Rllelesgeldw ST Without Demonstrating Reproducibility
Ideally, a

Note: If a sampleis a
amplifications shall
comparison.

able and used for statistic calculations. However, in a few specific
logenin peaks), alleles below the ST may be included on the STR table
stical calculations without demonstrating reproducibility.

Intirkfle samples: If all the alleles below ST can be attributed to a non-probative contributor

s the owner on a body swab.), then those alleles may be included in the STR table and
used for interpretation. Since they are attributable to an intimate source, statistical
considerations do not apply.

Single-source profiles with heterozygous alleles below ST: In single source samples, the
primary concern with using alleles below ST is the possibility of allelic dropout. An apparent
homozygous allele below ST may in fact be a heterozygote with dropout of the sister allele. If

Page 58 of 98
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Casework Procedures

Issued: 6/23/2014 Version FBCP 2014 RO
Effective: 6/24/2014 Status: Archived
both sister alleles of a heterozygote are present below the ST, dropout is not a possibility and
therefore the alleles may be included in the STR table and used for statistical calculations.

Any other instances of using alleles below ST without demonstrating reproducibility, including
compositing alleles from multiple amplifications, require documented approval by the Teghnical
Manager.

8.4 Assessing for Genotypes — Interpretation and Statistics

Genetic profiles from questioned samples may be from a single individual (si
from multiple individuals (mixtures). Assessment of whether a profile is g
mixture and whether a mixture can be separated out into single sour
subsequent interpretation. Documentation of interpretation, including {§ssu
included in the bench notes. This documentation may be WrittenKth ledq@Opherogram or on

a Mixture Interpretation Worksheet.

Assessment of a questioned profile includes the determi which loci are suitable for
comparison and/or for the calculation of population statiggics.JjLoqconsidered to be complete —
that is, with no indication of possible drop-out, eitherfigr the ghtig® locus or just for a resolved
component of a mixture — are suitable for exclusion% for population statistics. Loci
where possible drop-out is evident may either be suitable®pr exclusions only or not suitable for
comparison, depending on the number of and the extent of the possible drop-out. A
locus with no reproducible alleles above only be considered complete, and therefore
suitable for statistics, when genotype ates that drop-out is not a consideration (e.g.
a heterozygous probative contribut les reproducible).

The assessment of a questioned
assessment occurs before tiveYeference samples are compared to that profile.
However, an evidence ite K g ctly from an identified anatomical location (i.e., vaginal
swab, penile swab, fing®gailgrapings, etc.) and / or a piece of intimate apparel (i.e.,
undershirts, pantiesgbra, tWpically will yield DNA from the individual from which the
evidence item was t > In"®uch circumstances, it is common to recover a DNA mixture which
includes DNA ste ith that individual. In such cases it is useful to use the “owner’s” (or

any other non{grobati®e) reference profile to assist in the interpretation of the questioned
sample.

the pRak height ratio (PHR) is approximately 1:1.

Peak height ratios are calculated by dividing the peak height (in RFUs) of the lower RFU allele
by the peak height of the higher RFU allele, and then multiplying this dividend by 100 to express
the PHR as a percentage. Based on validation studies, the minimum expected PHR for single-
source samples, where there is no indication of a mixture and 0.5 to 1 ng of template DNA is
used, is 60%. This ratio, however, may be lower with lower amounts of DNA. Peak-height-ratio
imbalance may also result from degraded DNA or the presence of PCR inhibitors. Allelic
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dropout may occur in degraded/inhibited samples and the possibility of a second allele should
be considered.

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 DNgas
well as to deduced contributors and major or minor components from mixtures. A profile
complete information at three or fewer loci may be suitable for exclusions only. \

8.4.2 DNA Mixtures
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 unusually high
(3) significant peak height ratio imbalance for a heterozygous ge&

(4) Observation of low-level DNA/data below reporting threshqld

In general, a profile with more than two alleles at two or g0 is deemed to be a mixture.
bng the loci that exhibit the

The minimum number of contributors may be assessed By e

most allelic peaks (i.e., if at most five alleles are det d at us, the DNA results are
consistent with having arisen from at least three indi¥i s, rovided that none of those peaks
are consistent with being elevated stutter). However, pheMomena such as tri-alleles, primer

binding site mutations, or allele sharing be lose relatives can complicate the
determination of number of contributors.

8.4.2.1 DNA Mixture Type Cate
It is not possible to anticipate the
evidentiary samples from e\ may be obtained. These categories do not exhaust the
possibilities that may be g by the forensic scientist, nor the conclusions that may be
ion of the results.

> mixtures with major/minor contributors
C: indistinguishable mixtures containing DNA from at least three sources and/or
res that exhibit potential stochastic effects

Descrlpt|on If the amounts of biological material from multiple contributors are similar, it may
not be possible to further refine the mixture profile. When major or minor contributors cannot be
distinguished because of similarity in signal intensities (i.e. peak heights), the sample is
considered to be an indistinguishable mixture. In two source mixtures where the “owner” can be
assumed to be one contributor, the “owner” reference sample may be used to deduce a single
source unknown contributor.
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The classification of indistinguishable does not imply that the profile is not interpretable.
Individuals may still be included or excluded as possible contributors to an indistinguishable
mixture. However, a minimum of 4 complete loci (i.e. loci suitable for calculating population
statistics) are required in order for an unresolved mixture to be suitable for comparisons,

Interpretation Flowchart
_— MO Single source NO . N?'_tDN':l ik NO CULATE
=2 alleles nognsistent wit
DMA sample 1= . RMIP
obserwed _— Can pou euclude? ownerfintimate
at 22 loci sample
YES l YES
h
YES ‘|’ Mo Mo MO
- STATISTIC STATISTIC STATIETIC
Mixed
DA sample
YES l
NO Stochastic
Differentiate a affects? =3 . CALCULATE
T'l.i' — >
Major/Minor e = contributors? > PE A - CPI/CPE
comoonentT t s
YES
-
h
.
CALCULATE
RMP Nao
[single source) STATISTIC Key:
and
RMP: Random Match Probability
CPI: Combined Probahility of Inclusion
CPE: Combined Probability of Exclusion
apbed from:
neider, P.M, &t al. (2009). The Gemman Staln Commission: Recommendations for the Interpretation of mixed stains. Intermational Jowmal
of Lagal Medlcine, 123, 1-5. [Driginally publishad In Garman in Rechtsmedizin (H006) 16: 401-404.
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Adapted from:
Budowle, B., et al. (2009). Mixture Interpretation: Defining the Relevant Features for Gui

Profiles in Forensic Casework. J Forensic Sci, Vol. 54, No. 4, 810-82
TYPE B: :
g m I
ure .

for the Assessment of Mixed DNA

Description: If the amounts of bi ial from multiple contributors are dissimilar, it may
be possible to further refine the mi ile. When major or minor contributors can be
distinguished because of eQin signal intensities (i.e. peak heights), the sample is
considered to be a disti ture. The difference is evaluated on a locus-by-locus
basis.

If the sample d es a Clear reproducible major component at a minimum of 4 of 13 core
STR loci a co [ the source of the major contributor DNA may be reported and will be
included in staWti alysis. This may also encompass mixture profiles that exhibit more

WiNn general, type C mixtures contain DNA from at least three (3) individuals and/or
ex toChastic effects.

If no Clear major component is observed this type of genetic profile may be deemed unsuitable
for comparison. As such, this profile will not be included on the STR results table and no
statistical analysis will be performed.
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A sample may be deemed not suitable for comparison if the majority of alleles in a sample are
not reproducible and/or insufficient DNA is detected (i.e. partial profile). Additionally, if a mixture
contains DNA from known close relatives a comparison may not be appropriate.

8.4.2.2 Separating Major and Minor Contributors in DNA Mixtures
Separating a two-source mixture into major and minor components is easier when ige nu
of loci exhibiting four alleles increases and the ratio of the major contributor to the r

observed in single source samples with ideal concentrations of DNA, and ev
height ratios have been observed with lower concentrations of DNA, pe
information should be used very conservatively in separation of majoy a@d ponents.
Quantitative assessment of peak height ratios is not appropriate with e culeg®platform; and
gualitative information (e.g. assessment of which peaks at a giveglocuqare

or lower) should be used very conservatively. Duplicate ampljfic s ag recommended in
order to allow an analyst to assess reproducibility of peak heigWt ratio®yas well as reproducibility

of alleles.

If a mixture can be successfully separated into majofand mi omponents, the minor
component alleles are reported within parentheses. to possibility that the minor
contributor’s alleles may be shared by the major contribu®y and that such alleles may be below
reporting threshold, determination of the mi ntributor profile may be possible at only some
loci.

An analyst may partially dissect a D, ixtu ofile into major and minor components and
kets (e.g. [10,11,12]) where an unambiguous
ble. Peak height ratios may be noted on the

worksheet to document possible genotypes, if

nent is suitable for comparison the number of potential
ak falls into stutter position should be considered. A minor
component is comparison if a complete minor profile is determined for at least 4 of
13 core loci. possible when there is more than one contributor in the minor
componey onent alleles often are comparable in peak height to stutter. Because
a potential minor allele may be masked by being in a stutter position to a
or component whose alleles are close in height to stutter peaks (i.e. about

g minor alleles are detected outside of stutter positions.

WheMNyapplicable, an “owner” reference may also be used to assist in separating the major and
minor components (see section 8.4.2.3). Assessment of the major/minor components which
includes deduction must be documented on a Mixture Interpretation Worksheet and included in
the bench notes. Documentation includes a statement of any assumptions made, such as
number of contributors, as well as a brief explanation of the rationale used to separate major
and minor, such as subtracting an owner’s alleles or peak height ratio information.
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In some instances, it may be appropriate to separate a two-source major component from
additional minor contributors. In these instances, the mixture statistic is issued for only the major
component. Mixture statistics should not be issued for the component of a profile that exhibits
DBRT.

In instances when low-level contamination can be distinguished as a minor contributor, t
major component is suitable for comparison.

8.4.2.3 Deducing an Unknown Contributor in a DNA Mixture

When DNA consistent with being from two individuals is detected, it may be
“owner’s” profile to deduce the genetic profile for an unknown contributo
“owner” is the person from whose body the sample was collected. F
the “owner” is a person whose DNA might reasonably be expected to on an item,
based on information from the submitting agency. Examples of tisis woRd person’s own
DNA detected on his/her clothing or property, described as bw&N at person on a

sum

to use an
abs, the
samples,

Request for Laboratory Service form or evidence packaging.
deduction must be documented in the case report.

ns relied upon for
For profiles which contain contamination: if the sourge of co nation can be identified, it may
be possible to use its known profile to deduce a prof§egat i¥Euitable for comparisons.

aatributor at all loci; those loci which cannot be
ontributor profile must be deduced at a

It may not be possible to deduce an unkno
deduced must be labeled as such. The
minimum of four loci in order to be de
partial profile) is treated as a single
issuing statistics. When fewer th

both a mixture statistic for the pro

source statistic for the dedu co

ibut®r should be issued.

Several criteria should

N\to consideration when deducing an unknown contributor:
o Deduction.m clud® a genotype assessment based on the presence of obligate
pes incorporating the obligate allele(s) must be considered in

wigl high quantities of DNA, relative amounts of DNA from each contributor

approximated by examining loci with four alleles. However, these are only
ions. As such, loci with only two alleles are more likely to be unsuitable for
de®yction.

heights in relation to each other within a locus should be qualitatively reproducible

in samples with multiple amplifications. Although specific peak heights and peak height
ratios are not expected to be precisely replicated, peaks should be consistent in which is
largest, which is smallest, etc within a locus. Loci where relative peak heights are
markedly inconsistent between amplifications are not suitable for deduction unless the
locus includes two obligate alleles for the unknown contributor.

e Peak height ratios may be used to compare different genotype possibilities. However,
peak height ratios increase in variability with lower concentrations of DNA, and peak
height ratios should be used with caution in interpreting data below the ST.
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e When all alleles at a locus are below the ST, the possibility of allelic drop-out must be
considered. Therefore, such loci are only suitable for deduction if two obligate alleles

are (reproducibly) detected.

The rationale for deduction of the genetic profile for an unknown contributor must be
documented on a Mixture Interpretation Worksheet.

8.5  Comparison of DNA Results \

The interpretation process generally results in one or more of the following ¢ ns:
Exclusion

Cannot exclude
Inconclusive
Insufficient DNA / Data \

No genetic profile
e Complex mixture
Note: Comparisons and conclusions for Forensic Parenfigegasqs are addressed specifically in

the Forensic Parentage section.
Exclusion: \

An exclusion is declared when the known sggmle has alleles that are not observed in the
guestioned sample, and there is no scienyg ation for the absence.

ited to, factors such as inhibition,
meg binding site variations or mutations.

Scientific explanations may include gt
degradation, low template DNA

Cannot Exclude:
For single source samplesqpcig esolved mixtures): The donor of the known sample
cannot be excluded as #go of the questioned sample when there are no significant

differences between, the ignations obtained from these samples.

For unresolve
detected in at
scientific
contrib

ixtures: When alleles detected in a known/reference sample are also
the detected core STR loci in a DNA mixture, and when there is a
I any inconsistencies, an individual may be considered a potential

sal s were submitted for comparison with the questioned samples, the conclusions for
this pleé may include a statement indicating that DNA that could not have been contributed
by XR/Z was detected in the sample.

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
be included for the reason.

Insufficient DNA/Data:

Page 65 of 98
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Casework Procedures

Issued: 6/23/2014 Version FBCP 2014 RO
Effective: 6/24/2014 Status: Archived
Low amounts of DNA can result in allelic drop out, elevated stutter, and non-reproducibility of
results. 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. As such, this data will not be
included on the STR results table.

If a genetic profile obtained from a sample does not satisfy the laboratory’s inclusiogary
reporting criteria it is possible it may be utilized for exclusionary purposes only. Th chWical
Manager will be consulted to determine the appropriate course of action.

No Genetic Profile:

No genetic profile is declared when there is no reproducible data obsgreed. grhis'also may
include low-level data observed at less than 4 of 13 core STR loci.

Complex Mixture: \

A complex mixture may be declared when DNA from multiple 3gurcesW detected in a sample,
there is evidence of stochastic effects (i.e. drop out) at s | A\all loci (from limited DNA), a
clear major component cannot be deduced, and/or am alleles are not reproducible
when amplified in duplicate. Accordingly, the sampl@gvill be ed not suitable for
comparison. This is typically the case for indistingui mmtures with three or more
contributors. While it is possible that a three-source mixt®We may be of sufficient quality and

reproducibility to be suitable for compariso instances are exceptions that require
approval from the DNA Technical Manag

Close Biological Relatives:

In a mixture where two close biol
excluded as contributors, a compaRiso
appropriate. However, the r
statistic that takes into acc
Crime Laboratory does
Manager can refer ggencg

s (parent-child or full siblings) cannot be

still be made and a mixture statistic issued if

lude an additional statement to clarify that a modified
tr ness may be more appropriate. At this time, the Alaska
pgorm such statistics; but upon request, the DNA Technical

0 Wtside resources.
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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, Bahamia
Jamaicans, and Trinidadians. (1999) Journal of Forensic Science, 44(6):

1286.
Budowle, B. et al., Population studies on three Native Alaska popul roups
using STR loci. (2002) Forensic Science International 129: 514

.

Statistical analyses will be performed when the genetic typing results faj
individual(s) as a source of the DNA in a questioned sample. Statisti
when an individual is identified as a source of DNA in a sample collectyd fr
body. In some instances, it may be appropriate to issue more thgone\tat®ic pertaining to

one sample. For example, when a reference sample is used e a9 unknown contributor
from a non-intimate item (such as a piece of clothing), statisticjare re@erted for both the mixture

and the deduced profile.
Statistical analyses are calculated with the U.S. DepNment stice, FBI Popstats program,
using either the Random Match Probability Formula inglé®source samples or the Mixture
Formula for mixed samples. The resultant values may beQruncated for reporting, but should

never be rounded up (i.e. 34,675,000 may rted as 34 million or 34.6 million, but not 34.7
million).

J

The Alaska Scientific Crime Detectigh Lggora routinely reports the frequency/probability for
the following populations: Cauca ic merican, Athabaskan, Inupiat and Yupik.

9.1 Calculating Fre

u ie babilities Using Popstats
oMyle click to select either Forensic Single Sample or Forensic
Mixture fro
Inthe S D field, enter the lab #_ltem#

¢ Inthe @ommegts®eld, add any additional info (i.e. sperm fraction, major profile)

Enter tRg allelgp deemed appropriate for statistical analysis (see STR Data Interpretation

ot necessary to enter alleles for Amelogenin or the Penta loci as population data for
not contained in the database.

5 2

Click the Calculate button or select Calculate from the Popstats pull-down menu.
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.
Forensic Mixture
0 The result should default to the Inclusion probability
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o Click the printer icon or select Print from the File pull-down menu. Select
Probability of Inclusion (Short) and print.

Note: The above steps must be performed for both the Alaska Native database and the FBI
STR database.

e Click on Population Database and then Browse to navigate to the desired

e To select a database, choose Options from the Tools pull-down menu.
d’Nas
e Select either the Alaska or STR folder. Click OK, Apply and OK.

Selecting the Caucasian and African-American Population Databa
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Selecting the Alaska Native Population Databases

Note: The theta correction factor (O 4 folth database and 0.03 for the Alaska database)
must be specifically selected for % urgg statistic calculations when toggling between
databases. Theta values are not Rsedqgrgflculation of mixture statistics.

Options from the Tools pull-down menu.

e To select a theta v&yie,
e Click on Probabi ula and select the correct theta value from the pull down menu
shown in thegima |0
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[ ]
the window. Clicking the r gPthe gop right will close out the Popstats program
entirely.

e Select Forensic Sin mule from the menu to repeat the process for the second

population databgas
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Section 10 DNA Report Writing and Review

Proficiency test reports will be written in a manner similar to casework reports. Proficiency tests
for DNA reports will not require the STR results table used for casework reports. Insteadgthe
completed STR table from the test provider's form will be included as the first page in th h

notes.
10.1 Report content \

All DNA discipline reports will contain the following:

Date report was issued (automatically populates)

Laboratory and agency case numbers (automatically populateg)
Name of submitting agency and case officer (automatically poylate

List of all items analyzed
0 include the agency item # in () if the item was - erey at the laboratory
tains

o this is not necessary if the laboratory number ¢ original agency item #
e When DNA analysis is reported for samples retaj other discipline in the
laboratory, or comparisons are made to profiles another laboratory, the
report should reference the previously issue ort
0 i.e. “Reference biological screeningWrefgt
Analyst.”
0 Include the issuing laborato
¢ Results of presumptive/confirmatd
screening report
e Results, conclusions and orgiiong®?for & tested items, based on the DNA typing results
Conclusions do not need po for the epithelial fractions from intimate samples
(e.g. vaginal, rectal, and ory§ s , but do need to be reported for all sperm fractions
and for all profiles f, eNyal body swabs.
¢ Results of any sigti es performed
was stopped, if appropriate
. Descrlptlon performed, including a list of STR loci amplified (this is contained

ed Month Day, Year by

er than the AK SCDL.
not previously reported in a biological

tical analyses performed including the methods and loci used in the
is contained in the Methods section of the report)

of the evidence (this is contained in the Methods section of the report)
of the reporting analyst and the technical reviewer (the analyst will

ronlcally sign the report by setting the milestone to Draft Complete prior to

tting for technical review; only the analyst is required to scan their barcode and
enter a pin when signing the report in LIMS)

10.2 7 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 maodified slightly on a
case by case basis.

Page 71 of 98
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Casework Procedures

Issued: 6/23/2014 Version FBCP 2014 RO
Effective: 6/24/2014 Status: Archived

For samples not amplified based

on Quantifiler Duo results Report

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

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

This sample may be suitable O Y-@TR
analysis. For more informatidy, plefisggontact
the laboratory’s DNA Te anger, XXXX

nic
XXXX (269-XXXX) 0 XN alaska.gov

Female: Male ratio >10:1

For single source samples Report \ L
exclud

Single Source: exclusion XX as_ as the source of DNA

bt be excluded as the source of DNA
this sample.

Single Source: fail to exclude

Same profile (for 2+ items) P les were the same

Single Source formula
The estimated frequency (13 core loci) of the
genetic profile from the above sample(s) is
approximately 1 in XXX quadrillion (Caucasian
Single source statjsti population), 1 in XXX quadrillion (African-
American population), 1 in XXX quadrillion
(Athabaskan population), 1 in XXX quadrillion

(Inupiat population) and 1 in XXX quadrillion
(Yupik population).

Page 72 of 98
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Casework Procedures

Issued: 6/23/2014 Version FBCP 2014 RO
Effective: 6/24/2014 Status: Archived

For single source and/or mixtures | Report

A genetic profile from an unknown male

Unknown Male DNA individual was obtained from this sample.

The genetic profile obtained from this sample
Female present was consistent with being from an unknow,
female individual.

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

Male DNA present

No DNA inconsistent with X

No DNA inconsistent ;
this sample.

DNA consistent with XX as dgtedted in this

DNA consistent
sample

XRX was Uetected at XX of

DNA consistent
py. Therefore, XXX
ource of DNA

When cannot exclude but don't have 13 core loci in tjgs S
(change 13 if not all loci

) cannot be egclulied
all 13 core loci .
detected in samigdf.
yielded data'ab reporting threshold)

N
N
Q-Gz\
?\
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For mixtures

Report

More than 1 individual

DNA from more than one individual was observed in this
sample.

To indicate # of individuals

DNA from at least XX individuals was observed in this sal

observed in this sample.

Mixture: exclusion

OR DNA consistent with being from two individuals&

XXX was excluded as a source of DNA deteq
sample.

Mixture: fail to exclude

sample.

Foreign DNA present

DNA inconsistent with XXX wgs et&gted in this sample.

Complex Mixture

Mixture statistic

Data below the repo Id and/or non-reproducible
alleles may be present aWghe following loci: XXX. Therefore,
population stadistics are not reported for these loci.

Due to the complexity of eNgetic profile obtained from this
sample, no meaningful g@mpRris§as can be made to known
reference samples.

thr

Mixture statistic

Wied in the above sample(s) is as follows:

imately 1 in XXX quadrillion (Caucasian population), 1
quadrillion (African-American population), 1 in XXX
adrillion (Athabaskan population), 1 in XXX quadrillion
(Inupiat population) and 1 in XXX quadrillion (Yupik
population).

Clgse re es

The mixture statistic listed above applies to random and
unrelated individuals. In cases where close biological
relatives are known or suspected to be contributors, a
modified statistic which takes into account relatedness may be
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

(xXxxxx. xxxxx@alaska.gov).
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Deduced Profile with Single Source
statistics

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
(male) contributor was deduced from the DNA mixture
obtained from this sample. XXX cannot be exclugled
as the source of the deduced genetic profile. No

inconsistent with XXX and YYY was detecigd in
sample.

A single source genetic profile for th
contributor could not be deduc

XXX, XXX and XXX. Theref
used to calculate population TRgque

Single Source For

Deduced Profile with Mixture,and
Single Source statistics \

DNA consistent with bW two individuals was
detected in this leQXXX and YYY cannot be
excluded as sofgcedof M)A detected in this sample.

No DNA incfgsiste gh XXX and YYY was detected
in this samp§e:

le alleles may be present at the following
herefore, population statistics are not

Assuming the presence of XXX, a single source
genetic profile for the unknown (male) contributor was
deduced from the DNA mixture obtained from this
sample. YYY cannot be excluded as the source of the
deduced genetic profile.

A single source genetic profile for the unknown
contributor could not be deduced at the following loci:
XXX, XXX and XXX. Therefore, these loci were not
used to calculate population frequency statistics.

Single Source Formula .......

v
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Not Suitable for comparison Report
Not suitable The data obtained from this sample was not
suitable for comparison (due to XXXXXX).
. No genetic profile was obtained from this
No profile
sample.
No conclusions can be made as to XX
Inconclusive contributed DNA to this sample
insufficient reportable DNA.
- No (other) conclusions are r is
Insufficient : -
sample due to insufficie A.
Contamination detected Report
A quality assur of the DNA data has
indicated thgh(the / minor component of)
this profile AN at¥ibuted to a laboratory staff
Profile matches lab staff member who was#nvolved in evidence
WO. As aresult, this (component of the)
B determined to be unrelated to the

indjgted that (the major / minor component of)
profile can be attributed to contamination.
s a result, this (component of the) profile was
determined to be unrelated to the case.

Contamination matches a non-la
staff source

Profile with contaminatio
inconclusive with r
comparisons

(In addition to above language) This profile is
inconclusive for interpretation.

sework Analyzed In-House

ued by the Forensic Biology discipline, and all supporting documentation that
[y, case record or the central log, will be subjected to a technical review and an

Tech®ycal 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:

¢ Review of all worksheets contained within the bench notes and central log

o Review of the ILS for all passing samples

¢ Review of all allelic ladders designated as such
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o Review of at least one passing amplification positive control

¢ Review of all reagent blanks and negative amplification controls

¢ Review of DNA typing data (used to draw conclusions) for questioned and known

samples

o Verification that all results/conclusions in report are supported by data

o Review of all statistical analyses

¢ Verification of CODIS eligibility and review of entry for all entered profiles \

o Eligibility review must occur prior to entry
% st, in
ving, at a
s

ithin thi

Administrative review of DNA casework will be conducted by a second qualif
accordance with the FBI QAS Guidelines (current version) and include
minimum, to ensure compliance with the interpretation guidelines co ed
document:

¢ Review of case file and final report

¢ Review of chain of custody and evidence disp*
The analyst and the reviewer may consult a third qualifi if necessary, when there is a

arguly
disagreement on how to report a result. If the analysjigre u e to come to an agreement, the
DNA Technical Manager will be consulted to make the | decision.

jon of the individual components of the
0 bn of the final laboratory report, technical
gffonically in LIMS.

technical and administrative reviews. Thé
review and administrative review are BckeRg

| aggPadministrative review, the report will be issued in

accordance with laboratory policie cedures. Genetic profiles suitable for CODIS will be
uploaded in accordance wj olicies and procedures.

QX
s
&
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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
complete allelic drop-out) will not be considered exclusionary solely on the basis ofgaco
information. All complete loci will be considered in assessing consistency betweeance
samples.

e Four or more loci with non-consistent genetic markers — the all is/are
excluded. It is not necessary to calculate CPI or probability o such cases.
e Two or three loci with hon-consistent genetic markers — these inconclusive.

The CPI and Probability of Exclusion will be calculated a ut further testing
with additional markers will be recommended to the s [

e One locus with an inconsistent genetic marker witigg on§ repeat unit of the obligate
allele — given the possibility of a genetic mutatiorff thigwil§pot be deemed an exclusion.
In such a case, the alleged parent(s) cannot Re eXclufledgpdnd CPI and Probability of
Exclusion will be calculated and reported.

¢ All loci have consistent genetic markers — the al d parent cannot be excluded, and
the CPI and Probability of Exclusion ydlbe calculated and reported.

11.2 Using Standalone PopstatsgllO fo tage Statistics

[NOTE: On occasion, especially ntggMg mutation rates or toggling between databases,
the screen may not automatigally r§res show updated changes. If you do a Print Preview,

you can confirm that chan\ en applied.]

A. One-parent r ternity (trio):
1. Opg statggand choose Parentage from the menu on the left side of the screen.
2. Je t arentage tab at the top of the screen.
3. EDb ID field to enter the lab number at least, item number space permitting. If

em numbers do not fit in the typed filed they may be hand-written on the printout.

r Subtype, select the Trio button (see following image)

Enter STR information from all complete loci (If a locus has partial information, it will not
be used for statistics — this includes not only the reference with the partial information,
but the same locus in the other references as well).
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- F‘faven.tage 2| Comment; Clear Import Impart
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Match E stimation 2 Cloar Al Export Export
Pattisl Match I
Subtype: @ Tin " Reverse Import
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D165539 9 11 D165539 1 D163539 11
D1g551 16 D18551 18 17 D18351 16
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] D251338 ] D251338 0251338
] SE3E ] SE33 SE33
m 01051248 _D1D5124E 01051246
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6. When the correct information has been entered, select the Calculate button (upper left).

7. If any loci have mutations (mismatched), you will be prompted to enter the mutation rate
and the mean power of exclusion (see following image).

n =

Locus: D7S820

Enter Mutation Rate and Mean Power of Exclusion
MWOTE: & mutation rate of 0.123% should be entered as 0.00123

Group Mame Muktation Rate Mean Power of Exclusion

ath 0.001
Inu 0.001
T |5 Yup 0,001

the NIST website. A printout of the relevant

page is included in this m

9. Enter the locus-speci§ prdBability of exclusion (PE) from the published database
references listed a this section of the manual. Please note that these values
are NOT the defaW§ vaRyes included in the Popstats software.

10.0nce these 4glu entered, click OK.

11.Printing, e File tab, select Print, then select Parentage Trio Calculations, then

reports for the Caucasian and African-American databases (from the
TR database file) and the Athabaskan, Inupiat, and Yupik databases (from the
a dalabase file). In order to toggle between databases, click on the Configuration
urgary tab on the left side. Choose Browse to switch between the Alaska and FBI
atébases (see following image). Once the new database has been selected, click the
Target Profile tab to return to the data entry screen, where you will again choose
Calculate.
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.
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@

File Edt Popstats  Toos  Window  Help

Database Dinectory: ‘E \Program Files (+86)\CODIS\Standalone F’upstats\Pnpslals\PDFﬂ Browse.

Deescription: Wiew Notes

B Deskiop - \
[ Libraries

A cheryl M Duda
4% Computer

5 £, Local Disk{C:)

M

ARMS E

DPS-Install

Intel

Jtrax

MSOCache

HDPS

PerfLogs

Program Files

4 [, Program Files (x86)
Adobe
BlueZone
+ 1L Business Obiects

Cisco

Cisco Systems

4 L conis
4 | Standalone Popstats
LogFiles
4 | Popstats

4 | POPDATA
Alasks
4 L FEL

Match E stimation
- Partial Match

ayoid biey || Aiewung uopeinbyuos

Make Mew Folder

B. Reverse parentag
1. Open Popst
2. Choose the P

chooSe Parentage from the menu on the left side of the screen.
tae tab at the top of the screen.
to enter the lab number at least, item number space permitting.
ers do not fit in the typed filed they may be hand-written on the

ype, select the Reverse button (see following image)

steps 5-12 from Section A.

n reverse parentage trios, Popstats does not allow for the use of a locus with a
tation. In cases with a mutation, omit the locus with the mutation from the
Popstats calculation. On the Popstats printout, manually calculate the PI for the
locus with the mutation. Use this manual calculation to adjust the CPI and
Probability of Paternity calculations as well. Show work clearly.

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.
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3. Use the Lab ID field to enter the lab number at least, item number space permitting.
If the item numbers do not fit in the typed filed 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).

@

Pl Edk  Popstats  Took  Window el
o W
Wirkbereh Exlorer -1 Parartose.” Kihip
Popsiots :
B ors e [Lobs BT - P |

qun [ =] Cotse 2 | o |

= 1 |
Faruchag -
.
[

5. Repeats -10%rom Section A.

r the File tab, select Print, then select Popstats Single Parentage
n select Print (see following image).
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Feport Tepe:
Configuration Sumrmary Report Frint Prewiew

Popstatz Kinship Locus Report
Fopstats Kinzhip Statistics Surmnmar

Popstats Single Parentage Statistics Erirt

Cloze
Title:
Fopstats Single Parentage Statistics Help

-American databases (from
jat, and Yupik databases
for toggling between

]

Use Default Title |

7. Print out statistic reports for the Caucasian a
the FBI — STR database file) and the Athaba¥kanjjin
(from the Alaska database file). Directio nd i
databases are listed in Section A step 127

N
N
Q-Gz\
?\
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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), ALLE
FATHER cannot be excluded as the possible biological father of CHILD'S NAME, mi
MOTHER’S NAME is the biological mother of CHILD'S NAME.

[If applicable: A single genetic inconsistency is observed for the obligat
This is indicative of a mutation or recombination event in which the aligl
alleged father by the child has been altered.]

Population Combined Paternity Index baNility of Paternity
Caucasian \

African-American %

Athabaskan \

Inupiat

Yupik

Combined paternity index indicateg h y times more likely the observed genetic evidence
is if the alleged father is the bi®ogicdl father of the tested child rather than an unrelated

individual from each of theﬁ lations.
Probability of paterry s prior probability of 0.5 and is compared with an untested,

unrelated indivi eaclTof the above populations.

Exclusion:

Base NA profiles obtained for the samples listed above (XX core loci), ALLEGED
FATHE excluded as a possible biological father of CHILD’S NAME, assuming MOTHER’S
N iS iological mother of CHILD’S NAME.

Based on the DNA profiles obtained for the samples listed above (XX core loci), no conclusions
are reported as to whether ALLEGED FATHER could be a possible biological father of CHILD'S
NAME, assuming 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), ALLEG
FATHER cannot be excluded as the possible biological father of CHILD'S NAME.

[If applicable: A single genetic inconsistency is observed for the obligate alld %

This is indicative of a mutation or recombination event in which the allelq‘ s m the
alleged father by the child has been altered.]

Population Combined Parentage Index Prob 'Iit\&x sion
Caucasian \

African-American %

Athabaskan \

Inupiat

Yupik

Combined parentage index indic m times more likely the observed genetic
evidence is if FATHER’'S NAME ihe ological father of CHILD’S NAME rather than an
unrelated individual from ea f thl§ aboVe populations.

Exclusion:

Based on the DNA py@#€s oMmined for the samples listed above (XX core loci), ALLEGED
FATHER is ex da ossible biological father of CHILD'S NAME.

profiles obtained for the samples listed above (XX core loci), no conclusions
as to whether ALLEGED FATHER could be a possible biological father of CHILD'S
NA recommended that further testing be performed to gain additional information from

mordggenetic loci.
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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), ALLEG
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 | .
This is indicative of a mutation or recombination event in which the allele inh fromege

parent by the alleged child has been altered.]

Population Combined Parentage Index Probabilit usio

Caucasian
African-American
Athabaskan
Inupiat

Yupik

Combined parentage index indicates
evidence is if ALLEGED CHILD is t
unrelated individuals from each ot

Exclusion:

Based on the DNA profi
CHILD is excluded

Ngzd or the samples listed above (XX core loci), ALLEGED
ible®hiological child of FATHER and MOTHER.

Inconclusive:

iles obtained for the samples listed above (XX core loci), no conclusions
to whether ALLEGED CHILD could be a possible biological child of FATHER

s recommended that further testing be performed to gain additional

pom more genetic loci.
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11.4 References
Mean Power of Exclusion by locus:

Budowle, B. et al. Population data on the thirteen CODIS Core Short Tandem Repgat L
African Americans, U.S.Caucasians, Hispanics, Bahamians, Jamaicans, and Trinidli&gnsY
(1999) Journal of Forensic Science, 44 (6): 1277-1286.

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

N
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Section 12 Long-Term Storage of DNA Extracts by DNAstable® LD

1.

Retained DNA extracts are dried down upon completion of the technical and
administrative reviews of a case record.

Spin down the DNA extract by centrifuging at approximately 14,500 rpm forg min
DNA

For DNA extract volumes up to 100 pl, add 20 pl of DNAstable ® LD Jigmglly to
extract. Mix the sample thoroughly with gentle pipetting. Avoid dispegsindqgubbles into

the sample.

Dry the DNA extract solution by placing the uncapped tube in &rack e lab bench or
in a laminar flow ventilation hood (recommended). The uggcapp&d tu§gf may be covered
with a Kimwipe ®. Approximate drying times are 48-6 thr

and

00 pl volumes.
Samples must be dried completely for optimal protecti bility when stored at
room temperature.

or (b) in a foil-lined, moisture barrier envelop ca gel desiccant packet added
(also at room temperature). Only one extract maype packaged per foil envelope. Dried
extracts are retained long-term in thggemginal evidence packaging.

Once dry, cap the tube and store in either (a&s r cabinet at room temperature
a

e water. Incubate the sample at room
ete rehydration. Mix the sample thoroughly
ubbles into the sample. Store unused

To recover dried samples, add
temperature for 15 minutes
with gentle pipetting. Avog
rehydrated samples at roo
sooner if work is co tedWNUSEd samples can be re-dried as in steps 3-4 without

appreciable&

&
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Biological Screening Review Checklist
LAB NUMBER: %
ANALYST: g

Date Submitted for
Review:

<
Technical Review Started: Reviewer: 2
Administrate Review Reviewer: .g
Started: ' <
Pages are numbered correctly, lab case #, item # and analyst initials afe on
Requesting agency, agency case #, lab case #, and officer's name ar
Item numbers / packaging / descriptions on report / notes are consi§ent w

The type of examination (visual, stereoscopic, ALS) and testi
documented in notes

Item descriptions are consistent with clothing/evidence igages pr,

The location of all chemical testing performed is docum int otes (if applicable)

All isolated stains/samples are documented and numbered cONectly (if applicable)

Verification reviews conducted are documenteg e notes (if applicable)

The location and disposition of all trace evid &umented

Worksheets contain all lot #s and expirg Il reagents used

The date evidence was opened and/a d is d®Cumented

Retained items created in LIMS; alll M 2 unexamined items HELD in LIMS

The “FUTURE TECH?” flag ha R Pppe®Or the case, if applicable (samples suitable
for Y-STR)

given for each item tested

from results comply with laboratory guidelines

are linked to request in LIMS

Chapof Custody for all tested items can be tracked through RLS and LIMS

Assign DNA holding to DNA Supervisor

VERIFICATION REVIEW Analyst:

Semen/ABAcard® p30 Test

Species/ABAcard® HemaTrace®

Hairs - Stereoscopic
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DNA STR Results Table
Laboratory Case # Analyst:

Batch:

Item #

Description/
Locus

D3S1358 \

THO1

D21S11

D18S51

Penta E N®

D5S818 \
D13S317

D7S820

D16S539

CSF1PO

Penta D "° A
Amelogenin
VWA

D8S

TP

A

Notes:

The Amelogenin locus indicates gender: X = Female; XY = Male

“NS” indicates data not used in statistical analysis

“NR” indicates data not reported

« DBRT » indicates data below reporting threshold

() indicates minor component alleles

[ ] indicates 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

ONOGOAMWNE
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STR Casework Review Checklist

Date:
Technical Review Started:

Administrative Review Started: s g
Lab Number: 2 3
= o
2 =
© £
o el

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 items can be tracked through RLS and LIMS

Item numbers and descriptions on report / DNA worksheet are consistent with RLS/LI
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 -l
Technical review of all electropherograms: initialed and dated

QC check of unidentified profiles (if applicable)
Peak patterns on the electropherograms are consistent with the ST
The correct DNA profile and descriptive information is entered jgto
Popstats printouts are included in the case file

Popstats DNA profile frequencies are consistent with those sHow report

Check Grammar/Spelling in DNA report

Stats are recorded in LIMS
SOPs are linked to request in LIMS
Future tech flag is set if appropri
Disposition of evidence in LIMSq,

<|5
Q=
= |
=
8|3
%o.
o
2|2
o |®
==t
Qo
0|0
o=
a5
” 15
o (D
2|3
o|<.
| D
wn
=3
D
(EI).‘::/
o |
o
D
@)
@D
—
I
(@)
—
()
@)
=
=)
o
=
D
O
@D
>
(@]
>0
>
@)
g
D
(7]

Central Log Folder location d8
Q-PCR plate set-up is gocumg

. M@sults are acceptable.
ity is documented by 7500 printout.

D)
o
O
o
>
=
o
w
Q
>
o
wn
=
Q
>
o
Q
=
o
w
wn
oy
@D
(0]
ot
=}
[=2
o8
(9]
o
Q
>
o
o
Q
—
@D
'Q_

agent blanks and negative control(s): Results are acceptable.
s for positive control(s): correct DNA profile obtained.

for all appropriate Allelic Ladders.

ontain all lot #s and expiration dates for all reagents used.

i ligible profiles to be entered into CODIS (include specimen category and SDIS or NDIS)
Specimen eligibility verified prior to CODIS entry (including match estimation, if applicable)
Correct profile(s) and agency information entered in CODIS
Appropriate specimen category selected

Source ID updated if applicable
Offender/arrestee laboratory comments updated in LIMS, if applicable
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STR Review Checklist for Vendor Lab

SCDL Lab Number:

Vendor Laboratory:

Vendor Lab Number:

Agency:

Agency #:

Technology:

Platform:

Amplification kit:

Tech Revie
CODIS Review:

PP16 printouts for all appropriate Allelic Ladders: obtained

A
lexpllcteAILS and allelic

PP16 printouts for positive control: obtained expectedall S peallk 3

L afd DNA profile

PP16 printouts for negative control: results are accep (indiding ILS)

PP16 printouts for reagent blanks: results are acceptable cluding ILS)

Screening results on DNA worksheets are agg#®ged for in the report, if appropriate

Raw or analyzed data provided for each tq

Technical review of all electropheroqgrarg

Peak patterns on the electropherogrg

ed ite
(Mcluding@ILS); initialed and dated by
g5 are Nsiflent with the table (if applicable)

List of eligible profiles to be requato CODIS (include specimen category and SDIS or NDIS)
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STR Single Offender Review Checklist

Date:
Technical Review Started:

Lab Number:

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 LI

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 be

SOPs are linked to request in LIMS

CENTRAL LOG FOLDER LOCATION:

Central Log Folder location documented in LIMS

Q-PCR plate set-up is documented

Q-PCR standard curve printouts: Results are accgfable:
Q-PCR Initial Template Quantity is documented OW500 prilgout.

Amplification volumes are documented.

ICS checked by Technical Reviewer
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Status: Archived

FBCP FBCP1
2014 RO | 2014 RO Location Revision made
Page Page

5 11 Section 1.2 Added 'the ss?ntence beginning “As
alternative...
Added to Interpreting negativg | jon

7 14 Section 1.2.2 “based on preliminary acid ph&g Nse test
results”

7 14 Section 1.3 Added _the s?ntence bed
alternative...

7 14 Section 1.4 Added 'the p?ragr b As an
alternative...

8 14 Section 1.5

8 15 Section 1.6

9 15 Section 1.8

15 22 Section 1.9. ed to In'terpr('etlng ne_gatlve result§ fectlon

ed on visual inspection of the stain
16 o5 Sectic . sed last bullet point to include technical
viewer

Added “Reference: EZ1 DNA Investigator

19 29 »
Handbook

19 29 Revised first and last bullet points.
Added under General Instructions the sentence

21 31 L ) . . "
beginning “Where incubations are required...

21 tion 3.2.1 Removed from step 2: (no less than 450pl)

Removed the sentence beginning * If the

Section 3.2.1 reagent cartridges are being stored between
2°C and 8°C..."” from step 3
. Added to step 4 the sentence beginning
Section 3.2.1 “(Optional: a spin basket may be used...”
: Revised section heading to “Differential
Section 3.2.2 . ) N
extraction with manual wash protocol
: Replaced “all but 50ul” with “as much as
36 section 3.2.2 possible ...without disturbing the sperm pellet”
Removed the sentence beginning * If the
25 36 Section 3.2.2 reagent cartridges are being stored between
2°C and 8°C...” from step 19
, Added section: Differential Extraction with
21 n/a Section 3.2.3 QIAcube Automated Wash Protocol
31 39 Section 4 Revised first paragraph
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. Added Biological screening of body swabs
98 n/a Appendix B incorporating the QIAcube decision tree
. Added Biological screening of stains for semen
99 n/a Appendix C incorporating the QIAcube decision tree
FBCP FBCP2
2014 RO | 2014 RO Location Revision made
Page Page
39 5 Section 6.2 Added tW(g sentences 'WhICh each” n With
The expiration dajsmy
39 5 Section 6.2 Added “to 60 °C” to pre-heat ns.
57 n/a Section 8.2.6 Added contamination chg iew
process
58 25 Section 8.3.3 Removed referencge to ative profiles
64 31 Section 8.4.2.3 | Revised descri thsab ples used for
deduction
. Revised fi raph, beginning at
67 34 Section 9 “Statistica & vs\...”
75 42 Section 10.2 Revisgd repoff Iggguage for deduced profiles
76 n/a Section 10.2 Add ort Whguage for contamination
detected
ded to STR Casework Review Checklist “QC
91 4 Forms Kk of unidentified profile (if applicable)’
FBCP FPM
2014 RO | 2014 RO Revision made
Page Page
78-87 5, 8-19 Moved from Forensic Parentage Manual
98 20 Moved from Forensic Parentage Manual
FBCP FBAM
2014 RO | 2014 RO Revision made
Page Pa
57-58 Section 8.3.1 Moved definitions of reported and observed.
64 5 Section 8.4.2.2 Moved sentence beglnnm”g “In instances when
low-level contamination...
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6 Section 8.4.2.3 | profiles which contain contamination: if the
source of
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Appendix B Biological screening of body swabs 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.

Body
Swabs for
Semen

< 24 hours \
' 1\

v

> 24 hours

PSA

Directly to
positive

negative QIAcube

No further
testing

SyOoNefd to
0- Acube

\/
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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
semen

FBB/BCIP
positive *

FBB/BCIP
negative

No further

negative

No further
testing

testing

*

nderwear not worn until 24 hours post-event can go directly to the QlAcube,
without PSA testing

Page 97 of 98
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Casework Procedures

Issued: 6/23/2014 Version FBCP 2014 RO
Effective: 6/24/2014 Status: Archived

Appendix D: NIST Mutation Rates at STR Loci

Apparent Mutations Observed at STR Loci in the Course of Paternity Testing*

STE Maternal Meioses Paternal Meioses Number Total Number of | Mutation
System (%a) (%) from either Mutations Rate
CSF1PO 93/304,307 (0.03) 082/643.118 (0.13) 410 1.487/947425 0.16%
EGA 203/408.230 (0.05) 2.210/692.776 (0.32) 710 3.125/1.101,006 0.28%
THM 31/327.172 (0.009) 41/452,382 (0.009) 28 100/779.554 0.01%
TPOX 18/400,061 (0.004) 34/457.420(0.012) 28 100857 481 0.01%
VWA 184/564.398 (0.03) 1.482/873,547 (0.17) 814 248071437945 017

D351358 60/403.452 (0.013) 713/558.836 (0.13) 379 1.152/964.288 X

D55818 111/431,736 (0.023) 763/633.603 (0.12) 383 1,239/1,107.33%

D75820 59/440,562 (0.013) T43/644.743(0.12) 283 1,089/1,085,305

D3851179 96/409,869 (0.02) 779/459,968 (0.16) 364
D135317 102/482.136 (0.04) 881/621,146 (0.14) 0.14%
D165539 120/467,774 (0.03) 540/494 465 (0.11) 0.11%

D18551 186/296.244 (0.06) 1,094/494.098 (0.22) 790,342 0.22%

D21511 464/435,388 (0.11) 772/526,708 (0.15) 1,816/062,006 0.19%

Penta D 12/18,701 (0.06) 57/41,202 0.14%

Penta E 29/44.311 (0.063) 163/100,030 0.16%

D251338 15/72.830 (0.021 &0 262/225.140 0.12%
D195433 38/70.0 103,489 (0.073) bt 187/173 490 0.11%
SE33 0/3 330/31,610 (0.64) None 330/51,940 0.64%
(ACTBP2) reported
p ion Association of Blood Banks {AABE) 2003 Annual Report.

*Data used wighemn
Includes c@ilatig years. Information also available on population and allele-specific mutation rates (see hitp./'www.aabb.org/sa‘facilities Pages relationshipreports.aspx)
A total of 448 t paternity testing laboratories provided this STR mutation data.

Dateqrom the NIST webpage http://www.cstl.nist.gov/div831/strbase/mutation.htm
(current as of 1/9/14)
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