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Section 1 Documentation Generated During Screening and DNA Analysis

All paperwork generated during the course of analysis will be maintained either in the
case record, or in a central log record in the LIMS or on the laboratory network share
drive.

initials, item # (if appropriate, i.e. digital images) and page number (pa ) total

All pages in the case record and central log record contain the case numbem S
o T
number of pages is indicated by marking the last page as “last page”.

When one analyst performs an analysis on behalf of another analffst, §he lting data
pages should contain the handwritten initials (or secure electrorRgeq nt) of each

analyst.

1.1 Biological Screening Bench Notes

Biological screening bench notes consist of any do tiolmgenerated during the

analysis of a case and are specific to that case. The §ologi®l screening bench notes

are placed in the case images for the request in& S. All bench notes must be in
e

LIMS and the report marked draft complete (by alyst) prior to submitting the case
for technical review. Upon completion of technical’and administrative reviews, the

review checklist is also added to the c es.
The bench notes for each case cgn e following worksheets:
e Victim Assault Kit WorksQee
e Suspect Assault Ki rk§hee
e Evidence Exanynaqn sheet
e Microscopic Wogh
e PSA/Seme iMygition Worksheet
e Hema ecies ldentification Worksheet
e Case gnhage rksheet
The ets contain details of all of the items processed and include the item
packa y corents and description, images of the evidence processed (when

a |Szydocumentation of all presumptive tests performed and the test results, the
loc all testing, the location of all isolated stains/samples, trace evidence
coll&gted (if applicable), the reagents used, and the date the evidence was opened and

(where applicable) in accordance with laboratory policies and procedures
outlined in the Laboratory QA Manual.

Note: For Proficiency Tests, the results page of the paperwork from the test provider is
completed and becomes the first page of the bench notes.
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1.2 DNA Central Log Records

Each batch of cases assigned to a DNA analyst will be named with the batch date
(typically, this is the day you take custody of the evidence) and the analyst’s initigls
(i.e.YY-MMDDinitials 06-0102MLC). This batch name is recorded for each case igNge
LIMS. Upon completion of the technical review of a batch, the central log dogume n
is retained in LIMS, in both the case record and the annual DNA record. \

The templates for the worksheets that comprise the central log are co %
documents. The templates may be modified as required for the b e cghtral log
for each batch of cases will contain at least the following informgtMen il an appropriate
format:

e A cover sheet containing:
0 batch name
the name of the analyst(s)

a list of cases worked in the batch
the raw data folders and GeneMaR current version) projects for all

O OO

data used to generate results/con ponNor cases in the batch.

e A Casework Standards, Controls and Reagen® worksheet detailing:
the extraction methods u
specific instrument use
0 elution volumes
o0 the extraction cont@ls
o0 date of reagent bRNM(shgild be on or after the date of extraction)
0 extraction reggent§ot nWNbers and reagent expiration dates. (reagents not
used can from worksheet)
e Q-PCR worksh@gt ontaining the lot numbers and expiration dates of

in quantification as well as a map of the 96 well plate.
r the quantification.
sults sheet (Initial template quantity) showing the estimated

O O

) ffication/electrophoresis worksheet(s) detailing:

the samples/controls amplified (identify clearly the Positive Control sample
provided by the PCR kit vendor).

the well plate locations

the amount of sample amplified

the amount of sample (amplified product) injected for electrophoresis,

the electrophoresis injection module,

lot numbers and expiration dates of all reagents used in amplification and
electrophoresis.

O O0O0O0O0
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o If electrophoresis results indicate that a sample should be re-extracted, re-
amplified or re-injected, the reason should be documented in the
comments/notes field of the amp/3500 worksheet (Section 4 of Part2 of
this manual contains a list of defined abbreviations)

= Instrument failure

= |ILS failure

= Noisy baseline

= Data below reporting threshold

= Drop-out

= Saturation

= Off-ladders

= Artifacts (ie pull-up, dye blobs, spike, s\sh&ulder)

= Potential Tri-allele

= Data above reporting threshold in an ative control

0 ILS - The printouts must show the beling of the 80-550 peaks of
the internal lane standard and the tops®f every peak.
peaks must be visible by selecting 3500

e Electropherograms for all control sample&(ated during analysis of the batch.
c

0 Negative/blank controls - g

should include the4ecgé formation for the reviewer to verify that the
obtained profile € expected profile. This additional
documentatign is fined once the technical review is completed.

0 Root/shaft tion internal controls
e Electropherogr&s¥all allelic ladders (with the ILS) used for genotyping (best
viewed by dscape view).
e Itisrecoqqi hat ™ot all cases may be submitted to technical review
simult herefore, page numbering of the central log does not need to
be co ntil all laboratory work is completed for all cases in the batch.

1.3 DNAgench Notes
D c®notes consist of any documentation generated during the analysis of a case
thaggfspecific to that case. Upon completion of a case, the DNA bench notes and the
DNAYaboratory report are maintained in the LIMS. The templates for the DNA
worksheets that comprise the case record are controlled documents. The templates
may be modified as required for the case. The bench notes for each case will contain at
least the following:
e The STR Results table (an administrative document) comprises the first page(s)
of the bench notes and contains genetic profiles from questioned and known
samples suitable for comparison.
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o0 Itis not necessary to include in the STR Results table the profiles obtained
from samples that serve as internal controls (i.e. the epithelial fraction of a
vaginal swab) as long as the profile is consistent with expected resylts

o If results are not suitable for comparison, do not include in the STR
Results Table the Questioned sample profile (ie. majority of allgles t
reproducible, minor profile not suitable for comparison, etc).

o Ifiinterpretable genetic profiles are not obtained from any

guestioned samples, the known sample profiles need no luded in
an STR Results Table.
o Add PBRT after the item description if there is data leles - below

reporting threshold in a sample.
0 Add “epithelial” or “sperm fraction” to samplele¥gLpNon®when necessary.
0 Minor alleles go in () below the major all
0 Add “major component” in the item descrij
major component of a mixture.
0 Deduced profiles are reported in a& te column, in addition to

only reporting the

reporting the entire mixture

o If an allele is determined t(/) be an A/TANthis notation goes after the allele
A A

call in superscript (i.e. 10
o0 Loci with no reportable a
o All notes at the bottogfof

p left blank and the boxes grayed out.
Results Table are retained.

Note: For Proficiency Tests, it negSsary to create a separate a STR Results
table. The DNA results ang con§usi pages of the paperwork from the test provider

are completed and becovex t pages of the DNA bench notes.

ksheet(s) contains:

o A ioned and known items processed,
o gampl e (within the batch)
0 Rocunjgntation of item packaging

ptive testing performed and the results, if applicable
ount of sample used (sample size)
Date sampled (this is the date that you cut your evidence)
Extraction methods and specific instrument used
0 Elution volumes
o Disposition of the DNA extract
e Digital image printouts of questioned samples, when appropriate (ie cigarette
butts, fingernail clippings, hairs).
e Electropherograms for all of the items amplified, showing the correct labeling of
the 80-550 peaks of the internal lane standard. All electropherograms must
contain the lab # and item # in the Sample Name column.
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0 Zoomed in views (that include the peak heights and base sizes) are also
required for samples that contain artifacts. Only loci with artifacts need to
be included.

o For samples with data below the reporting threshold, a zoomed in

must be included that shows all STR loci and Amelogenin. Forgdow-I
samples, a single zoomed in view may be provided as long asjNgcl®es
the 80-550 bp range and allows for visualization of peak ear eline.

o If the sample has no labeled peaks, the electropherogra also
include the primer peaks [Analysis method: 3500 Bl rk]

0 Special case: When an OL is a true allele or a potgreial gi-ajlele exists, a
casework artifact view is also required that includeXthe ant locus for
an allelic ladder and the sample with the potgfity triglle

e The following handwritten notations may be incl 0 electropherogram
and/or the Mixture Interpretation Worksheet:
o “DBRT” in the upper right hand cogger
o0 Atrtifacts (i.e. pull-up, dye blobs, eN ruck and initialed on the full
view electropherogram
o All non-reproducible allel truck and initialed on full view

electropherogram.
o For samples that we

plified and did not yield data suitable for
uci¥e alleles noted” and the reason that the data
is not suitable forggo i to the bottom of the electropherogram
o0 For peaks ingtutt ns (that appear close to the expected stutter
percentag " the % of the peak relative to the main peak and the
[ tutter percentage (for example, 12%>5% or
the peak can be reasonably interpreted as elevated
d aWotation to this effect. When it is not possible to discern
herQge peak is a stutter peak or a true allele, add “A/TA”.
o W\ data'¥ not suitable for comparison, add a note at bottom of
herogram i.e. “data not included in STR Results table due to
ufficient DNA”, “minor component not suitable for comparison therefore
not included in STR Results table”, “minor component consistent with
owner and therefore not included in STR Results table” etc.
If able to determine a major vs. minor profile add () around the minor
alleles.
0 ‘NS’ at loci determined not to be suitable for inclusion in a statistical
analysis
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e Popstats printouts for all samples for which a statistical analysis was performed
will include:

0 Specimen ID: lab # and Item#
o Comments section: add any additional info (ie sperm fraction, majov

profile)
0 Print for all reported populations \

e The casework review checklist, completed and initialed by the & % and
reviewers.

0 Analyst will complete the first column of boxes be hghdipg in for
technical review

Note: All pages in file must be page numbered before Banding injor technical review.

N
Q)
N\
&
?\
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Section 2 Screening of Biological Evidence

The laboratory does not typically examine every piece of evidence submitted for
analysis. The only items routinely screened in a sexual assault case will be the ag8gult
kit(s). Underwear, clothing or other items, such as condoms and bedding, mgy re
screening when no probative biological material is observed/detected in the auw kit,
no kit was collected, or other under special circumstances.

The probative value of an item and the amount of time between t sault and
the collection of the evidence should be considered when decidg® if tBe analysis of
these samples/items is appropriate. Samples present in the ass may not be
examined due to the length of time between the offense a . Information

nd on the Forensic

History Form, the Victim Information/Medical History F e outside of the kit

box/envelope.

The following abbreviations are commonly used@ notes and on other documents

generated during biological screening.

pertaining to the date of offense and date of examinati ay'oe
& or

ions and Definitions

PH, Pheno, or KM

F or ALS

AP, BCIP

NECs

PSA or p30

hHb, Species

Po¥live test result Pos or (+)

Negative test result Neg or (=)

CIDI Case,item,date & initials
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2.1  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 cgses
where the trace is not likely to have probative value. Hair and fiber evidence may
recovered from evidentiary items by the following methods:

Tape Lifting
Clear plastic latent fingerprint tape (or other suitable adhesive tape) ca

adhesive side down to the surface of the evidence item. Press th A
pull away. Hairs and fibers will adhere to the adhesive on the t Pigce the tape
adhesive side down on the shiny-side of freezer paper (or on an®&her ropriate
surface).

Scraping

The item to be examined is suspended above the exymina surface and gently
scraped with a clean metal spatula. Scraping in zydowyward direction allows surface
debris to fall onto the examination surface for an The debris is transferred to an
appropriate storage container.

Hand-picking

Clean forceps are used to collect jgfce e from evidence items. The isolated
material is then placed in an a pgfle citainer. Isolated trace evidence should be
sealed in a suitable container ar, arked with identifying information.

Isolated trace evidence ced within the originating item or it may be
repackaged as an en W item of evidence.

The collection sub®equent examination of trace evidence is documented in the
laboratory be note

The labgs®

r ot currently provide microscopic comparisons for hair and fiber
ifed or recovered in casework. If required, trace evidence may be sent

An intact hair will have a root portion and a shaft portion. It is important to start with
visual examination followed by macroscopic examination of the morphology of individual
hairs. An initial examination at a magnification of 7X, followed by an examination at 30X
or higher, will enable the analyst to record the overall shape of the hair, whether or not a
root is present and, where present, its shape and appearance, the basic features of the
shaft, and medullary structure.
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Hairs recovered in case work will be examined visually and macroscopically, using a
stereoscope, to determine the following:

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

The analyst will also document the observed characteristics of the hair Jag

Animal vs. Human
color(s) of the hair

e medullary structure

e root shape

¢ hair shape or form
Head Hairs

¢ length of hair
e moderate shaft diameter and d ariation.

0 ely narrow when compared with its

e medulla absent to continu a
structure in hairs from o y greéas.
e often with cut or split tip
e may show artificial tngnt (0lar bleaching, dying, or mechanical damage)
e Soft texture (pli
e little or no taper
Pubic Hairs
e lengthff hair
. eteff coarse with wide variations and buckling
o la Ively broad and usually continuous when present
o ag often present on the root

texture (wiry)

Suitable for Autosomal STR Analysis
e anagen or early catagen growth phase
e visible tissue/sheath material
o follicular tag
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DNA analysis of a hair consumes a portion of the hair, preventing subsequent
examinations. If the analyst concludes that the hair(s) examined may be suitable for

nuclear DNA analysis, a digital image of the hair’s root will be included in the bengh
notes.

2.2 Vaginal/Cervical, Rectal and Oral Swabs and Smears
Samples collected within the following time frame should be examinepresence

of spermatozoa:
e Vaginal/Cervical - 7 days
e Rectal - 2 days \

e Oral-1day %
These guidelines, based on published literature, ap g adult female

ly to
victims. Different considerations may apply to samp %ed from children, adult
males, and homicide victims. \

test positive for the presence of
an extract of the soluble subst
This procedure is also used forgex

pellet of the particulate material for analysis.
of swabs.

Microscope slides are

discarded after all ana

a ith the item after examination. Screening extracts are
eNgre completed.

Sample Extracti
e Label

mL tube for each sample to be extracted.
utting of the stain/swab(s) into each tube. Stains/swabs collected
e area may be grouped.
of sterile, deionized water to each cutting/sample in the tube and
for at least 30 minutes at 37°C. The extraction may also be accomplished
ight at 37°C or in the refrigerator at 4°C.
Label a microscope slide for each sample.
¢ ¥ Agitate the material in each tube with a clean toothpick or a sterile pipette tip and
then spot 3uL of the extract onto a labeled microscope slide.

Optional: To improve recovery of the spermatozoa, the following procedure may be
substituted:
e Agitate the cutting/sample using a clean toothpick for approximately one minute.
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e Use a clean toothpick to transfer the cutting into a spin basket and insert into the
2.0mL tube containing the extract.

e Centrifuge for 1 minute (at speed sufficient to pellet the cellular material) agd
then discard the basket with the cutting.
e Re-suspend the pellet and then spot 3uL of the extract onto a IabelecN

uld be

microscope slide. The 3uL may be withdrawn from the pellet, but this
clearly stated in the bench notes.

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

Staining of Slides
This is a differential staining process to aide in the conclus(eb ication of
0

I
or

spermatozoa.
e Heat fix cells to a microscope slide by gently {ami r Dy placing the slide in a
37°C oven for 15 minutes.
e Slides may be examined microscopically gr tqstaining. Intact spermatozoa
can often be detected. If intact spermatoZoa ¥ge Observed, staining is not

required.

e Cover the slide/debris with Nu Red stain and let stand for 10-15
minutes.

e Gently wash away the N argra d with deionized water.

e Immediately cover the riggwvith Picroindigocarmine stain (PICS) and let

stand for 15-30 seconds)

e Gently wash the eagent grade ethanol. Allow to air dry.
e Add Permount covelrvslip.

e Examine the slid scopically (200-400x) and record the results based on
the interprelQggns n below.

Interpretatiorgof ReSQlts

Nuclear, iogained red by the Nuclear Fast Red dye. Sperm heads are usually
well di " with the acrosome staining significantly less densely than the distal
region e head. Picroindigocarmine stains the epithelial membranes green. Nuclei

ithelial cells may appear purple. Yeast cells also stain red; however, the
umform throughout the cells and extends into polyp-like structures, which are
jonally observed with yeast cells.

If spermatozoa are detected, note if they are intact and score the number observed
according to the scale below. Record the presence of nucleated epithelial cells (NECs)
and non-nucleated cellular debris. NECs may also be graded using the scale given
below.
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<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 observed, one of the following should be perfor % confirm
the negative result:

e P30 analysis on the agueous portion of the extra pdrngtant)
e Preparation of a second slide (may occur after g 2"\epi al digestion
during DNA extraction)

e Verification of the negative slide by a secwj liffgd”analyst

2.2.2 Detection of PSA by the Abacus ABAC] dN
This is a rapid and sensitive detection method f A ¥-30 or Prostate-specific

antigen), a component of seminal fluid.

This test is normally performed after d
fluid (acid phosphatase) with neg

Procedure

e This procedure isxp wing extraction and a microscopic examination as
p

previously des
e Retrieve the extr
e |[f not alrea

ared in the previous section.
e, Mace the substrate into a spin basket and centrifuge the

samplgffor 3-5\nutes.
e Remo¥ge the qvice and dropper from the sealed pouch. Label the PSA card with
t S er, item number, your initials and the date.
. ted, allow the sample(s) to come to room temperature prior to testing.
o 4-5 drops of the extract, using the dropper provided, into the sample region
the card.

Allow the sample to stand for 10 minutes. Positive results can be seen as early
as 1 minute depending on the P-30 concentration.

e The results of the test are documented using digital imaging and included in the
analyst’s bench notes.
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Interpretation of Results

Positive: The formation of two pink lines, one in the test area (T) and in the control area
() is a positive result, indicating the concentration of P-30 is at least 4ng/ml. Another
analyst should confirm weak results. This verification will be documented in the bgRgh
notes.

a nygative
presence

Negative: The formation of only one pink line in the control area (I) indi
test result. This may indicate that (a) No PSA is present above 4ng/ml
of “high dose hook effect”. Presence of “high dose hook effect” m '
negative result due to the presence of high concentrations of P
is suspected, the sample should be retested using a 1:10 to a 1:}00
sample in question using the remaining 100pul of sample.

in tRe sample. If this
dilution of the

Inconclusive: There is no formation of a pink line in eit he area (T) or the control
area (1) of the card. Repeat the test and reexamine e tes®grocedure carefully.

2.3 Miscellaneous Evidence Swabs \

Suspected blood or semen samples m xamined using the screening methods
described in this manual.

The laboratory does not conducigre pWE testing for the presence of saliva, urine or

feces. Currently there are no ¢ atqyff tests for the presence of these body fluids.

Miscellaneous swabs s contain foreign saliva or skin cells do not require

biological screening b Lh%ce ding to DNA analysis.

2.4  Exter eniqylia Swabs

Swabs collecgd frorj the external genitalia area may be examined for the presence of

g using the screening methods described in this manual. Penile
fa@d from the victim/suspect within 24 hours of the offense may be examined

tsence of blood, epithelial cells or spermatozoa (useful in cases involving
pects or to help establish recent contact).

\

2.5 ~ Fingernail Scrapings / Finger and Hand Swabs

Fingernail scrapings and finger/hand swabs do not routinely require biological
screening. Screening may be appropriate if the presence of blood or semen would be
pertinent to the investigation.
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26 Condoms
Condoms may contain evidence that can be isolated and compared to the DNA profiles

of suspects or victims in sexual assault cases.
e Document the condition of the condom. Imaging may be used as needed. v
e Label one pair of sterile cotton swabs “outside”. Moisten the swabs uging s
deionized water. Swab the “outside” surface of the condom, as recei

Prepare a smear from the swabs collected.
Repeat for the “inside” surface of the condom.

Stain and grade the prepared smears as previously descr@bganual
idgnce.

The swabs and prepared slides are retained as a new itN’

Note: Acid phosphatase/BCIP testing should not be condugte screening
condoms. The laboratory has encountered condoms chinin minal

fluid/spermatozoa that tested negative using BCIP. \

2.7 Contact/Wearer Sources of DNA
Items not examined for the presence of b
swabbing the item for contact/touch sq

iglogical evi®ence may be sampled by
af DNA. Standard screening protocols

e Document the item by digi
e Moisten a sterile cottonyi
e Swab the area(s) of intelgst

using sterile water.
likely to have the most contact with bare

skin).
e Theisolated s S) ackaged and retained as a separate item of
evidence.
2.8 Semef Stai lysis
The detegli nd iggntification of semen is achieved by visual examination,

al testing for the presence of acid phosphatase, confirmation by
ification of spermatozoa, and occasionally by testing for human

visua®examination, the use of tactile senses, fluorescence under alternate light sources,

and chemical presumptive testing.

Page 15 of 45
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory
Forensic Biology Casework Procedures — Part 1

Issued: 11/27/13 Version: FBCP1 2013 R1
Effective: 12/2/13 Status: Archived

2.8.1 Visual and Tactile Examination

Most dried semen stains on cloth are detectable visually because their color is different
from that of the material on which the semen has been deposited. Semen stains gat
have been exposed to warm, moist conditions may assume a yellow coloration d

the growth of bacteria. Seminal fluid frequently has a stiffening effect on fabgg, fo

a crusty stain.

28.1.1 Alternate Light Source Examination using the O QOOOB
Reference: OmniprintTM 1000B-110 Operating Instructions \
nati

avelengths of light.
They can appear as a bright fluorescence on a dark,b u r as a dark area when
the background itself fluoresces. Mark the suspect fain a pen and proceed with

chemical presumptive tests and microscopic com ry tests.

Semen stains frequently fluoresce when examined withgalter
0
N\

General Safety Guidelines
e |tis essential that proper eye prgy@

0 be provided for and worn by anyone
the Omniprint™ 1000B. Permanent eye
illumination to the eye) or reflected or

operating an intense light soyr
damage can occur from spgfular Wreg
refractive light hitting th e dfabelgoggles for the specific wavelength. Do not
allow use of inappropria cgffect goggles. Some goggles offer only a narrow
band of protection.

S

e Remove all unne lective surfaces from the area or exam room. Avoid
looking at refleCRQNA shiny spherical objects such as door knobs, watch
crystals, to@s, | Rvindow panes, mirrors or any other surface that may

reflect li
e Exposjfig the to the beam of light (directly from the unit) can cause burns
and o iffdamage. There is no hazard with skin exposures to the beam

g he liquid light guide or fiber optic cables as temperatures are
, but the direct emission of the light from the discrete setting is very

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

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, @rn the
unit off. The lamp may have failed. Lamps are guaranteed for 500 hours oR8§e
provided it has been used in the prescribed manner (periods of at leagt 15
minutes). Replace the lamp (see Lamp Changing Instructions providN e
manual). The lamp should be left running for periods of at least Jiaginute®y The
lamp must cool after it has been turned off and should not be re % until it has
fully cooled.

Although the minimum suggested operating time is 15 mi{g®esfit ig important to

note it is better to operate the lamp for continuous pegods\rat an turning the
lamp on and off. This procedure will increase lamp Iffe.
If you do not hear a ticking noise and the lamp dges not light, this is an indication
that the power supply is not functioning prop rISKﬂS

further instructions.

Operation in high ambient temperatures e niprint™ 1000B is equipped
with over temperature protection. If the in6tr&ge™ is being operated at ambient

temperatures exceeding 100° F, the over temperature protector may shut off the
lamp. When the unit cools suffig e lamp will come back on automatically.

ntact Omnichrome for

The wavelengths are selected
in either direction. A green LE

Sh

ing the knob marked “Wavelength Selector”
ig ppear next to the selected wavelength.
450nm band when d Wth y&€llow goggles or filters provides near UV
excitation. GenerRy t imum setting for the detection of physiological stains
such as semen, QgliMy, urine and blood. Forensic odontologists and pathologists
prefer this sgtti bNe mark and bruising detection and photographic

docum i
Prior t@f'the e nation of casework evidence, a known semen stain control is
exgmiNgd witlilthe wavelength set at 450nm. This ensures that the system is

ni operly. The stain must exhibit the expected fluorescence for the unit

in casework. This check is performed each day that the unit is in use
argis documented in the bench notes.

own Procedure

Push the “Lamp” rocker switch off. You must now wait for the unit to cool down.
The system includes dual fans for cooling.

After 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.

Never turn the lamp back on until the unit has completely cooled.
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e |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.

e The liquid light guide must not be wrapped or coiled too tightly as this can
permanently damage the cable. The liquid light guide is very fragile agd wi
become damaged if it is kinked, stepped on, bent, or frozen. Damag t be
evident, but there will be a decrease in output power (brightnes

2.8.2 Chemical Examination
Semen stains can be located by detecting the presence of agid P§0s ase activity.
Visible stains can be lightly swabbed with a water-moisten@d sWab and tested

with BCIP solution. \

28.2.1 Detection of Acid Phosphatase gging@CIP

This is a presumptive test for the detection of s | fl%id. Samples with a positive
result are further analyzed by performing a microscoptc exam and/or PSA test as
previously described.

Procedure
e Place 200pL of BCIP s sofytion in labeled glass test tubes; one test tube
for each sample. (Prepakg a be for a positive control, a negative control,
and for each Q sa
¢ Negative Contrgl: IS sterile swab with a minimal amount of sterile

|a®y the swab in labeled test tube with BCIP solution. (A
guired for each run and should be the first sample

deionized waters

be with BCIP solution.

ontrol: Moisten a sterile swab with a minimal amount of sterile

ized water. Swab the human semen sample with the swab for a positive

ol. Place the swab in labeled test tube with BCIP solution. (A Positive
Control is required for each run and should be the last sample prepared).

¢ ¥ Put the test tubes in a rack. Place the rack in a 37°C water bath and incubate for
15 minutes. Document the water bath temperature in the log book. Record the
following in case notes: lot # and expiration dates for the BCIP solution, lot # for
the sterile water, and the sample # of the human semen stain used.
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Interpretation of Results

A positive test result is an aqua (blue-green) color. The appearance of an aqua color
indicates the presence of acid phosphatase activity. The positive control should gjve an
agua color and the negative control should not exhibit a color change. The contr

must function as expected for the test results on Q samples to be valid. \

Additional Notes
e The BCIP procedure is not specific for semen.
€

e The BCIP procedure is 99% accurate in predicting a true nffga , l.e. one
out of 100 negative BCIP tests may be false.

e The BCIP procedure has not been found to be usefisgscige latex
condoms. The laboratory has encountered condom$§c ['\1g numerous

spermatozoa that yielded negative BCIP results!
e This test should not be performed on body cayit bs’since spermatozoa may
sitive

be found on vaginal swabs which do not test the BCIP reagent.

2.9 Blood Stain Analysis \

Blood may be present in the form of pg Mgtters, or stains. The detection and
characterization of blood is achieveg bY examination and subsequent
[ of hemoglobin. Stains testing positive to

a presumptive test for blood
animal or human in origin, or b
source.

filing to provide information as to the blood’s

\Iocated by a number of methods, including visual and

Suspected bloodstains
NN e use of alternate light sources and chemical presumptive

stereoscopic exan§Qa
testing.

Ination
mtstains on cloth can be detected visually because their color is different
fragthat§y the material on which the blood has been deposited. Bloodstains range in
< reddish-brown to black.

Bloo®deposited on dark colored items may be difficult to locate visually. The use of an
infrared hand held scope, video-imaging system using an infrared filter, or Omniprint™
1000B (as previously described) may assist in the location of possible bloodstains. Use
of these sources will provide the contrast needed to search for stains that are not visible
otherwise.
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Bloodstains on clothing and other porous substrates tend to be wicked into the
substrate unlike dirt and debris, which will be found on and around the fibers. This can
easily be seen microscopically.

Bloodstains deposited on non-porous substrates will dry on the surface as a@
crust.

2.9.2 Chemical Examination

Suspected blood stains can be tested for peroxidase-like activit§ With Phenolphthalein
reagent and hydrogen peroxide. Stains can be sampled with.a difg or stened swab or

piece of filter paper, or by teasing a few stained fibers fronffth trate.
Stains testing positive to this presumptive test for blgo rther characterized as
to their origin (human or higher primate) using Humay He lobin analysis by

immunoassay. \

29.2.1 Detection of Heme with JMoRglphthalein (Kastle-Meyer Test)

This is an oxidative test for the presurf§g agntification of blood based on the catalytic
activity of the heme group of hemgg#lobi gt sample is of a limited nature and the
presumptive test is likely to co
typing, then the presumptive tegt
sample will be documenteg.in trg an®/st’s bench notes.

\nd expiration dates.

a reagent control.

d samples: Moisten a sterile cotton-tipped swab with sterile water. Rub

wab over the suspected bloodstain. Stains may also be sampled with a dry

or a folded piece of filter paper, or by teasing a few stained fibers from the
substrate.

% Add 1-2 drops of phenolphthalein working solution to the swab. Wait a few
seconds and observe any color changes.

e Add 1-2 drops of a 3% hydrogen peroxide solution.

Procedure
e Record all
Positive
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Interpretation of Results

The appearance of a rapidly developing pink color after the addition of 3% hydrogen
peroxide (H20>) is a presumptive positive test for the presence of blood. A pink cglor
forming after one minute should not be considered as a positive result, as auto-
oxidation can occur in air and light.

The positive control must yield a positive result (i.e. rapid pink color ch
negative control give no color change, for the test results on evidentia
valid.

bles to be

Color catalytic tests are very sensitive, but not specific. The posiye test alone
should not be interpreted as positive proof of blood. The ce$ of “false
positive” reactions are chemical oxidants and vegetablg peTtoXidages. Color
development before the addition of H,O, may be due (#Nge p nce of chemical
oxidant. Fruit and vegetable peroxidases react similX to bi&gd but slower and more
weakly. Additionally, the presumptive test for bl(& ot species specific. Blood and

other tissues from animals besides humans will giWg a positive reaction with this
test.

A negative result is indicative of the al€g
derivatives.

I detectable quantities of heme or its

29.2.2 Detection of Hunygn oglobin (hHb) using OneStep ABAcard

HemaTra
This test is a simple, r Na ensitive confirmatory test for human (and other higher

primates) blood.

Procedure

e Place \§ portidm of the suspected bloodstain or swab into an entire labeled tube of
uffer provided.

Be sample(s) to extract for 1 — 5 minutes.

frigerated, allow the sample(s) to warm to room temperature.

pve the device/card and dropper from the sealed pouch and label the

emaTrace card with the lab number, item number, your initials and the date.

% 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.

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

d
—

Interpretation of Results
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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 properly. If the control line does not appear, the test is invalid and a new jest
must be performed.

Positive: The formation of two pink lines, one in the test area (T) and in t orwrol
area (1) is a positive result, indicating that the human hemoglobin cgmegntraig is at
least 0.05ug/ml. Another analyst should confirm weak results. This Qgtion will be
documented in the bench notes.

Negative: The formation of only one pink line in the control arqa | i ates a

negative test result. This may indicate that:

e No human hemoglobin is present above 0.05ug/L, o

e Presence of “high dose hook effect”. Presenge igh e hook effect” may
give a false negative result due to the presen® of g concentrations of human
hemoglobin in the sample. If suspected, saNgple should be retested using a
1:100 or 1:1,000 fold dilution of the samp&

Inconclusive: There is no formation gFak line in either the test area (T) or the
control area () of the card. Repea§y and re-examine the test procedure
carefully.

2.10 Processing, Docugent®dionWnd Isolation of Biological Stains

\ce stain to come into contact with other biological

not Tollect or package two separate stains together.

ween items or between pertinent groups of items (i.e., suspect

ms from different crime scenes).

e, isolate and manipulate stains with sterile, disposable

, pis. When non-disposable tools are used, they can be cleaned by

th&goughly rinsing with a stream of distilled water and drying with paper tissue, or

sing with ethanol and flaming. This process should be repeated twice
before using the tool to manipulate another sample.

¥ Small biological stains (i.e., 2mm size bloodstain) and items suspected of
containing minimal stains should be handled with clean gloves and before items
containing larger stains.

e Itis important to save as much sample as possible to permit re-analysis at a later
date, if needed. Presumptive and/or confirmatory testing methods should not be
performed if the testing would consume the entire sample or would prevent re-
analysis by the crime lab or any outside laboratory/agency.

General Instructions
e Do not allogon
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e Received items are labeled with the case and item numbers, and the analyst’s
initials and date of examination.

e Items of evidence are examined, one at a time, on clean laboratory paper.gl ake
care, when opening items, to minimize unnecessary destruction of the pacf&ging
or previous seals.

e Where possible, the item itself should be labeled away from stained . Yake
care not to obscure possible latent print evidence when labelin gles tgt will
be submitted for latent print examinations. A latent fingerprint a hould be

consulted prior to conducting any testing on these items.

e If any previous examination/testing is apparent or known{y®&col the nature of the
test and the results obtained. Identify field-tested staigg as\p e” blood or
semen stains.

e Take detailed notes describing each item and itgpackaginy.
digital images of items should be included in es.

ch
e Collect other trace evidence that may be Eres t anMNef possible forensic
S

hen practical,

significance.

e |solate stains that have tested positive to ptive test for blood, the
presence of spermatozoa, or PSA gctivity for flirther analysis. If the stain is large,
only a generous portion needs ig lated. The portion of the stain sampled
should be documented in the PS.

2.11 Packaging of Isolated §al

Secure dried swabs back aggtheiRorighal package or a swab carton. Secure isolated
cuttings into a glassine e ndividual glassine sleeves containing separate
samples from the sam®&ygeMycan be placed together into one larger envelope; as can
individual swab p oM a single item (i.e. swabs from inside/outside of condom).
Stains/sample epardte items are packaged in separate envelopes. Evidence
tape is only rg@Quire n sealing the final external package.

package, swab carton, or glassine envelope is labeled with the lab

case ique identifier (item # / analyst initials), a brief description / isolated
Stg er, and the analyst’s initials along the edge of the label. The required
in ay be on a printed label or may be handwritten on the package.

The §xternal packaging must contain the previously described labeling as well as a
LIMS barcode.

The “Notes” section (A) in the evidence tab in LIMS can be used to document any
relevant case/sample information that should be brought to the attention of the DNA
analyst.
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Mark all items to be retained for DNA anghgsis by checking the box labeled “Hold Evid at
the lab” (B) in the LIMS. Typically, engy€ At kits will be retained by the laboratory
and itemization of contents in LIMSg ssary.
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Section 3  Biological Screening Report Writing and Review

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

All biological screening reports will contain the following:
e Date report was issued (automatically populates)
e Laboratory and agency case numbers (automatically populates
e Name of submitting agency and case officer (automaticallygo
e List of all items analyzed

3.1 Guidelines for Biological Screening Examinations / Reports \

o0 include the agency item # in () if the item wasgg-n\{nb at the
laboratory
o this is not necessary if the laboratory numer contaps the original agency
item # ”N
e Results of presumptive/confirmatory tests (in Rpdy oNyeport)

provided in the tables below and may be ifie®, as necessary, on a case by
case basis)

Explanation of why testing was
The disposition of all retainegi
Any known samples that
Statement regarding Y-

e Results, conclusions and opinions for all & ems (guidelines for reporting are

0PNy, if appropriate

electronically sign t by setting the milestone to Draft Complete prior to

submitting for tgcMygal w; only the analyst is required to scan their barcode
cr§igning the report in LIMS)

Report

Spermatozoal/few spermatozoa/no spermatozoa were
observed/detected (microscopically) infon ...

Report

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

No blood was detected on (item) with a presumptive test for

Phenolphthalein (Kastle-Meyer) blood

This stain/sample tested positive/negative to a presumptive
test for blood.
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Seminal Fluid

Report

BCIP negative

No semen was detected chemically (BCIP) on (item)

BCIP positive

Positive results are not reported

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

For more information please con
Technical Manager, XXXXX XXX
(269-XXXX) 0Or (XXXXX.XXXXX

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

No spermatozoa were gbs
semen/PSA was detec

Speciation

Refo

ABA card positive

Stain(s) present on (item) tested positive using an

Anmunoassay test for the presence of human
moglobin. This test is specific to human, higher
imate and ferret blood.

ABA card negative

No human hemoglobin was detected by
immunoassay.

Hair/Fiber Evidence

Hairs/debris recovere

Report

(No) (Animal) Hairs/debris were observed/recovered from
(item).

If human hairs. &..

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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3.2 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 revig&gand
an administrative review.

Technical and administrative reviews of biological screening casework gsgbe cOgglucted
by a second qualified analyst, in accordance with the laboratory Quali % ance

Manual (current version).

The analyst and the reviewer may consult a third qualified analy3 if ssary, when
there is a disagreement on how to report a result. If the an akg uhable to come to
an agreement, the DNA Technical Manager will be congulted Yo e the final decision.

A discipline checklist is used to document completiof of th&ndividual components of
the technical and administrative reviews. The cogaple®gn of the final laboratory report,
technical review and administrative review are N ectronically in LIMS.

administrative review, the report will be
d procedures.
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Section 4 DNA Extraction

General instructions

Analysts will use a clean cutting surface and sterile consumables for sam
items of evidence. Non-disposable items used for evidence handling,guch
hole punches, will be cleaned before and after use by repeated puncN lean

paper.
Questioned samples and reference samples will be extracted sé % ly in time
and/or location.

Extraction order is planned so that samples with potenti
are processed after samples with potentially lower le
Sample tubes must be centrifuged before opening ¢hd ne sample tube is to

be open at a time.
DNA extraction information is documented o tN ed worksheet,
provided at the back of this document. This w{kshe® must include the batch

name, a description of the item, extractiw ure used (e.g. EZ1 Trace or
I

leyels of DNA

Large Volume (LV) protocol for casework¥s ), extraction instrument,

sample size, elution volume (for casework extM®ictions), and the date extraction is
started (e.g. the date the evideng®
and reference samples are exti
extractions was begun is
Each batch of extractio de appropriate reagent blanks for each type
of extraction performed.
blanks in a batch olsggamRes a® documented on the designated worksheet,

provided at the b 0
The volumes spPRgifi&in the procedure are suitable for most forensic stains and

reference h®se volumes may be adjusted appropriate to the size and
nature mple(s)
Digital@magi evidence

may Je appropriate for a DNA analyst to image an item of evidence that
t previously been examined and documented by another discipline

e laboratory (for example, a cigarette butt). These images should

include a scale, are labeled with the case #, item #, date and analyst’'s

initials, and will be included in the bench notes.

Presumptive blood tests and microscopic examinations performed and reported

in Biological Screening do not need to be repeated during DNA analysis.

o Slides created during the differential extraction process only need to be
retained if results were not previously reported by the biological screener.
Otherwise, slides may be discarded upon completion of the case technical
review.

h
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e For items not routinely screened prior to DNA analysis (e.g. penile swabs,
fingernail scrapings), the DNA analyst should check the evidence item record in

LIMS for pertinent notes recorded by the biological screener.
4.1Evidence Sampling \t

4.1.1 Bloodstains
e Typical bloodstains on fabric are sampled by cutting appro g cm of

the stain using a sterile, disposable scalpel. The size of uting,may vary
depending on the size and condition of the stain. The entig st ay be

sampled for very small or potentially degraded staing.

¢ Bloodstains on thick fabric or filter paper may begcut, of s led using a 3mm
punch.

e Bloodstains may also be sampled by swabbi %damp, sterile swab if the

substrate is difficult to cut, or potentially Nai‘ PCR inhibitors (e.g. cigars or

denim).
e Bloodstained swabs are usually sampled by c®ting a portion of the stained area
of the swab.
4.1.2 Swabs
e Swabs without visible stqini generally sampled by cutting approximately

half of the swab le Wig.
e Any swab(s) that%: should be tagged with a label containing the case
unper.
A'swabs (not thought to contain biological fluids) will be
an entire sample is extracted, at least half of the extract must
future use.

the sampled swab material is too large for a single tube, it should be split
ultiple tubes and the extracts recombined at the end of the EZ1 run. The
elution volume should be adjusted so that the final volume allows for at least half
to be retained after analysis.

4.1.3 Fingernail Swabs/Scrapings
e Samples are received either as swabs or debris that is scraped into a paper
bindle.
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e Swabs 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 swal

scraper, visible debris and the inside of the paper bindle. Typically ong sw.
used per hand. The entire swab is then cut into the sample tube. Wh%lndle
am :

contains a large amount of debris, a representative amount mayg
e Any extract remaining after analysis shall be retained since thed Ies may

not be homogeneous. (L

4.1.4 Fingernails or Fingernail Clippings
e Fingernails or fingernail clippings should be imaggd prior t@ sampling.
e Swabs from the nail(s) may be collected for of§igof ™Sue and cellular debris
external to the nail itself. The entire swab tips§re cuynto the sample tube.
eypn the nail, the nail may be
ff

e |If surface material, i.e. blood or dirt, is ObIR[V
washed by immersing in 200uL of dilute &2 (1:1 solution of H20:G2 buffer)

in a microcentrifuge tube with gentle agitation. I his may be appropriate when
e The washing is then transjgfre

to I’ ;
adding 10uL Proteinas

e Any clippings that remaifyaf estion are re-packaged with the evidence.

attempting to obtain a DNA pro
itself.

e surface material separately from the nalil

w microcentrifuge tube and digested by

4.1.5 Hairs

Note: Prior to
Screening anglyst t

lysis, hair evidence shall be examined by a qualified Biological
rmine suitability for DNA analysis.

For mg PScore the edge around the cover slip with a sterile scalpel. Remove
the coV prying it off or by soaking the slide in xylene substitute. Use a pipette to
WERE gounting medium away with xylene substitute. Pick up the hair with clean

Note: A reference (known) hair sample is processed in the batch alongside the
guestioned hair sample(s) as an internal control. Processing of the control hair should
include shaft and root samples.

Page 30 of 45
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Casework Procedures — Part 1

Issued: 11/27/13 Version: FBCP1 2013 R1
Effective: 12/2/13 Status: Archived

e Examine the hair, microscopically if necessary, for the presence of surface
materials (i.e. blood or dirt) and document the findings. The hair may be placed
on a clean piece of white paper or on a microscope slide for examination.

e |If surface material is observed on the hair, the hair should be washed by
immersing in 200uL of dilute G2 buffer in a microcentrifuge tube with gentl
agitation. This may be appropriate when attempting to obtain a DNA M f the

surface material separately from the hair itself.

e The washing is then transferred to a new microcentrifuge tube be

extracted by adding 10uL Proteinase K.

e Cut approximately 1cm of the proximal (root) end of the fogdigestion. Using
clean forceps, place the hair root into a sterile 1.5m e

e Cut approximately 1cm of the shaft adjacent to the g§po arate analysis as a
substrate/shaft control. Add the shaft portion of ﬁ hair to J sterile 1.5mL tube.

e The remaining portion of the hair is re-packa the evidence.
¢ DNA extracts from hairs will always be re ain&

4.1.6 Other tissue samples
Refer to the EZ1 DNA Investigator hag
size based on tissue type. The extrggct

Or instructions on the appropriate sample
bdure is as for other sample types.

DOOF
QL Prog

4.2 Qiagen BioRobot EZ1 -XL DNA Extraction
Reference: EZ1 Adva& er Manual
General Instructi :

ffer MTL after digestion. When using the Large Volume protocol, be
mrquot enough dilute G2 to your reagent blank tube (=700ul of dilute G2
er) before digestion to have enough post-digestion solution to extract two

respectively. Alternatively, a second reagent blank tube can be set up prior to
digestion and used exclusively as the reagent blank for Large Volume protocol
sample(s).

e Questioned samples shall be eluted in TE buffer.

e Known samples may be eluted in water or TE buffer.

e Elution volumes are selected based on sample type and/or quantity:
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o Larger elution volumes (200ul) may be selected for most reference
samples, large blood stains, 4+ sperm samples, 4+ epithelial fractions and
reference samples

o Smaller elution volumes (no less than 40 uL) are recommended for

reference blood samples from decedents, previously extractedgdata
samples, contact DNA samples and samples with few sperm itfelial

cells.
o If the entire sample was consumed, the total elution volu II be no
less than 40 uL, and at least half of the extract volu beJetained.
o If more than one elution volume is used in a set o ra@ions, the
corresponding reagent blank(s) should use the mo¥ striig€nt elution
volume used in that set.

4.2.1 Direct (non-differential) Extraction
1. Prepare the pre-digest solution:

0 (Number of samples + 3) x 230 pl ber
0 (Number of samples + 3) x 230 ul €tde Me-ionized water

0 (Number of samples + 3) x 10 ul Protéthase K

than 450ul) to each sample cutting to
e tube after absorption by the substrate.

2. Add enough pre-digest soluti
allow for at least 200l of f

Note: for hair samples a pings*, also add 10 ul DTT.
(* when the source wiRer or'the nail needs to be determined)

n samples shall be incubated for at least one hour.
pically be incubated overnight. Exceptions will be noted

3. Incubate at 56°
Question s
inthe b

. the rga®ent cartridges are being stored between 2°C and 8°C, place

em gfroom temperature overnight. Alternatively, they may be warmed in

incubator for approximately 1 hour prior to placing on the EZ1.

wing incubation, transfer 200ul of the digest buffer into a sterile 1.5mL

-cap tube. If absorption by the swab is unusually great, transfer as much of
the digest as possible, up to 200ul. For all casework questioned samples, add 1
ul carrier RNA solution to the transferred digest solution. It is not necessary to
add carrier RNA to reference sample extracts.
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Option 1 — Large-Volume Protocol:

e For samples that typically yield less DNA or if the sample required additional
digest buffer for thorough cell lysis, the analyst may transfer up to 50044 o
digest solution to an EZ1 sample tube, add 1. carrier RNA solution, gnd a
400,44 of Buffer MTL. N

e Load the sample(s) onto the EZ1, select the Large-Volume Protg®ay and Wute in
no less than 404 TE buffer. An additional reagent blank with BTL added
must be extracted with all Large-Volume Protocol samples(L

Option 2 — Large-Volume Protocol for Consumed Samgffle \

e If the entire evidence sample has been consumgd and dig@sted, the analyst shall
transfer the entire volume of digest solution t a&e ple tube (or tubes —
with no more than 50041 in each tube), add 14 0f caNyer RNA solution and add
4001 of Buffer MTL.

e Run the Large-Volume protocol and eluteiny 1dss than 404 TE buffer.

e On occasion, use of more than ongtube may Oe required to digest and extract
the entire sample efficiently. In g#fCh Sgations, the EZ1 extracts obtained from all
such digests may be combingd %n be and proceed to the quantitation step.
NOTE: If any sampleis e 0 g the Large-Volume protocol and eluted in
a small volume (such a 04, then the reagent blank accompanying that
sample will suffice as th lank for a consumed sample extracted using
the Large-Volume oc§ and eluted in any larger volume (such as 100 or
2004) If no otReN§arg lume protocol samples are extracted, ensure that a

trayled using the Large-Volume protocol and eluted in the

reagent blank is
lowest eluti sed.

5. Insert ghe D
E

estigator card into the slot located on the front of the BioRobot
anceg-XL.

e power switch on the back of the instrument.

tions 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.

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
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deck. The caps from the sample tubes may be discarded. The caps from the elution
tubes are retained and replaced upon completion of the protocol.

If fewer than 14 samples are being extracted, reagent cartridges and consumablvd

to be used only for the occupied channels.
9. Upon completion of the protocol, remove the elution tubes contgm Mrified

DNA and cap the tubes. Q
10.The extracted DNA is now ready for quantification (optio or known samples)
and/or amplification. DNA extracts can be stored for sevef§l w at 2°C to 8°C.
-NI

Extracts should be dried down with DNAstable LD f storage.

11.Clean the instrument by wiping down with ethangigoll by distilled water,
after each use. Do NOT use bleach, as it mayyeact®th the extraction reagents.

12.Clean the piercing unit after each use byN option 2 (“Man”) on the main
menu, then option 3 (“Clean”). Then wipe ea® piercing unit down with ethanol.

4.2.2 Differential Extraction

1. Prepare the 1:1 diluted G2 jgffffery
0 (Number of sampl«§ + gFx 180ul G2 buffer
0 (Number of samResQ3) HL040ul distilled water

2. Cutthe sample a& a 2.0ml tube.
3. Add at leasi 600 rile de-ionized water to each of the tubes. The volume of

water ad uld ®llow for full submersion of the swabs.

rieflyncubate overnight at 37°C. Pre-soaks/water soaks with less
gfe shall be performed only with documented pre-approval of the
Biology Supervisor or DNA Technical Manager after evaluation of the

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

6. 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 gnd gv
the slide (as described in Section 2). K
9. If sperm and epithelial cells are observed proceed to step 10.
OPTIONS:
e |f few/no sperm/epithelial cells are observed, a second ex®acti ay be
performed by adding more of the original evidence i ample tube and
repeating steps 2-8.

e Alternatively, the substrate may be added bac to th&sample tube for digestion

or it may be digested separately.
o If adding the substrate back to th IeMtube, place substrate back in

the tube and proceed to step 10.
o If digesting separately, plaz#C Nbstrate into a new 1.5mL tube and label it
@ ate resumes at step 17.

as “Q#sub”; analysis of
is MOt necessary to divide the sample into
lons (document on the DNA worksheet). If not
up¥o 390ul of 1:1 diluted G2 buffer + 10ul of
oceed to step 18.

e When no sperm are obs
separate epithelial and
separating the sa
Proteinase K solufgn

e When no NgCs b®erved, it is not necessary to divide the sample into
separat s (document on the DNA worksheet). Add 190ul of 1:1 diluted
G2 buffer + 1guNProteinase K solution + 10ul DTT and proceed to step 18.

10. r

pended cell pellet (may include substrate if added back), add up to
1 diluted G2 buffer + 10ul of Proteinase K solution.

x and spin briefly to force the material into the extraction fluid.

1%®.Incubate for at least two hours at 56°C. During the incubation step label a new
sterile tube for each sample, including the reagent blank. Label these as the
epithelial fractions.

13. 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
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approximately 14,500 RPM. Remove all but 50ul of the supernatant and transfer
to the epithelial fraction tube. Analysis of the epithelial fraction resumes at step

19.

Optional: At this stage, the analyst may perform a second epithelial cell diggst (r

steps 10-13) on samples with a large number of nucleated epithelial cells. is ®alled
a “double digest” and should be documented on the DNA worksheet a the
Standards and controls worksheet for the accompanying reagent blan ay be
based on the initial microscopic examination or on a second examfich

14.Wash the sperm pellet by adding approximately 500ul of &
briefly and centrifuge at approximately 14,500 RPM

15.Remove and discard the supernatant.

16.Repeat the wash two more times for a toigl of §yree washes. If few sperm were

f
observed, the number of washes for the m T\action may be decreased.

17.Add 190ul of 1:1 diluted G2 buffeg

Note: If the substrate was digesteggep the volume of diluted G2 buffer may be
increased to account for absorpy libstrate.

18.Vortex and spin briefly to§orc®&fie material into the extraction fluid.

19. Incubate overni

TR 56°CT
o Iftherea \tridges are being stored between 2°C and 8°C, place
o] mperature overnight. Alternatively, they may be warmed in

C Mgubator for approximately 1 hour prior to placing on the EZ1.
20.1 t Investigator card into the slot located on the front of the BioRobot
anced-XL.

u n the EZ1 power switch on the back of the instrument.

.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.

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

Page 36 of 45
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Casework Procedures — Part 1

Issued: 11/27/13 Version: FBCP1 2013 R1
Effective: 12/2/13 Status: Archived

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 elutin
tubes are retained and replaced upon completion of the protocol. &
eed

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

24.For sperm fractions:
e Transfer 200ul of the digest to a 1.5mL screw capi, dd Tul carrier
2

RNA solution, run Trace protocol and elute in I E buffer.
For epithelial fractions:
e Transfer 200ul of the digest to a 1.5mL sgew cap t@gpe, add 1ul carrier
RNA solution, run Trace protocol and 4\&4 0 200ul TE buffer.
le

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

not separated:

Option 1 — Large-Volume Protocol:
e For samples that typically yield
digest buffer for thorough

digest solution to an E e, add 11 carrier RNA solution, and add

400441 of Buffer MTL to ef§¢h

\ or if the sample required additional

e Load the sampl
no less than 40
must be ex

(& EZ1, select the Large-Volume Protocol, and elute in
ffer. An additional reagent blank with Buffer MTL added
ih all Large-Volume Protocol samples.
Option 2 — Lfrge-Vgltdne Protocol for Consumed Samples:
o |If ire egidence sample has been consumed and digested, the analyst shall
r ntire volume of digest solution to an EZ1 sample tube (or tubes —
ore than 50041 in each tube), add 1.1 of carrier RNA solution and add
400 of Buffer MTL to the tube(s).

Run the Large-Volume protocol and elute in no less than 40ul TE buffer.

NOTE: If any sample is extracted using the Large-Volume protocol and eluted in
a small volume (such as 40 or 504), then the reagent blank accompanying that
sample will suffice as the reagent blank for a consumed sample extracted using
the Large-Volume protocol and eluted in a larger volume (such as 100 or 2004).
If no other Large-Volume protocol samples are extracted, ensure that a reagent
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blank is extracted using the Large-Volume protocol and eluted in the lowest
elution volume used.

containing the purified DNA.

26.The extracted DNA is now ready for quantification and amplificajsg, DN
extracts can be stored for several weeks at 2°C to 8°C. Extracts w' be dried

25.Upon completion of the EZ1 protocol, remove and cap the elution tubes v

down with DNAstable LD for long-term storage.

27.Clean the instrument by wiping down with ethanol, followey by ggilled water,
after each use. Do NOT use bleach, as it may reactgh extraction reagents.

menu, then option 3 (“Clean”). Then wipe ea g unit down with ethanol.

N

28.Clean the piercing unit after each use by selectim (“Man”) on the main
pie

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

All questioned samples are quantified in duplicate. Quantification is not mandatory for
database samples or forensic known samples.

References: ABI Prism 7000 Sequence Detection and Applied Biosystems 0 Neal
Time PCR System User Bulletin and Applied Biosystems 7500/7500 F eal-Nge
PCR System Maintenance Guide

5.1 Preparing the 7500 Real-Time PCR Instrument for a
e Open the HID Real-Time PCR Analysis softwar
0 Log in under analyst name or initials
e Select the Quantifiler Duo icon on the left
¢ On the left is a menu with three parts: ExQgrimeMgl Properties, Plate Set Up

and Run Method
0 Run method is correct as defadit ygdo Wot alter these settings.

o0 Under Experimental Properties, ent® a name for the project in the

format: YR-MODAXX U here XX is analyst initials. Default settings
below are correct an®g d@not be changed (Instrument: 7500 (96
wells); Experimeg PRy, Qfantitation — HID Standard Curve;

Reagents: Tag Read®nts; Ramp Speed: Standard (~2 hours to

e default settings include Standards and NTC.
efine Samples tab, add samples. These can be left

%ﬂple 1, Sample 2, and so on, with Q or K codes manually
(1teW on printouts later; or they can be entered with Q or K

codes.
nder the Assign Targets and Samples tab, highlight a box (or
boxes) on the map, then check the box from the list on the left
(Heading: Assign samples to the selected wells) for the
corresponding reaction well(s).
= 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.
e Save the experiment in the experiments folder (Applied Biosystems > 7500 >
experiments)
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5.2 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 vol
as needed. Prepared standard curves can be stored for up to two weeks atg to §
with documentation of the date made, the expiration date, and the reagent IN

e Bring the reagents to room temperature before pipetting.
e Label eight sterile microcentrifuge tubes for standards 1 th
e Dispense 30 uL of Quantifiler Duo DNA Dilution Buffer i td d 20 uL into

each of the remaining tubes

e Prepare Standard 1:
o Vortex the Quantifiler Duo DNA Standarom conds.

0 Using a new pipette tip, add 10 uL of tgr Duo DNA Standard to the
tube for standard 1.
0 Mix the dilution thoroughly. \
e Prepare Standards 2 through 8:
0 Using a new pipette tip, L of the prepared standard 1 to the tube

for the next standard.
0 Mix the standard tigfoyghly’

0 Repeat until you etegdfe dilution series.
The approximate quantifg in prepared Standards 1 through 8 are as follows:
Standard A =

.21ng/uL
~ 0.068ng/uL
dard H ~ 0.023ng/uL

5.3 § Preparing the Reactions
e Bring the reagents to room temperature before pipetting.
e Itis recommended that preparation of the reactions take place in a designated
hood in order to minimize the introduction of contamination as well as dust or
particulate matter.
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e While preparing the reactions, keep the 96-well reaction plate in a base (not
directly on the bench top) to protect the plate from scratches and particulate

matter.

e Calculate the volume of each component needed to prepare a master mix,
including a few additional reactions. This calculation is made automafigally g t
designated 96-well plate QPCR worksheet that is used for well mappMg

0 Quantifiler™ Duo Primer Mix at 10.5uL per reaction.
0 Quantifiler™ Duo PCR Reaction Mix at 12.5uL per r

e Vortex the Quantifiler Duo Primer Mix for 3-5 seconds aVn

ifu riefly
before opening the tube.
e Swirl the Quantifiler Duo PCR Reaction Mix gently gef ng. Do not vortex it.

e Pipette the required volumes of the components& stejle tube. Vortex and

centrifuge briefly.
e Dispense 23 uL of reaction mix into eachgeactgn wel.
e Add 2 uL of sample, standard or control l‘& aNplicable wells.
e Seal the plate with the Optical Adhesive Cove® Use an applicator to create a
firm seal between each of the wg
e Centrifuge the plate at 3000

past 20 seconds to remove any bubbles.

5.4 Sample Loading
e Push the tray door g theY 50 instrument to open it.

e Load the plate jptONe p holder in the instrument. Ensure that the plate is
properly aligne th&older, with the notched A12 position in the top right of the
tray.

e Close ye tray r. Apply pressure to the right side of the tray door at an angle.

the green box labeled START RUN in the upper right hand corner.

5.6 $ Analyzing the Data
e When the run is complete and the quality checks described below in 5.6.1
through 5.6.4 have been completed, print the Experiment Results Report for
documentation in the central log file.
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5.6.1 Checking the Standard Curve

Both the human and male DNA Standard curves need to be assessed for their R
values, slopes and Y-intercept values. No more than two data points may be removed
from a standard curve in order to achieve passing quality metrics.

R? is a measure of the closeness of fit between the standard curve regressigNlin
the individual data points of the quantification standard reactions. A va

indicates a perfect fit between the regression line and the data points. g vdlue for
R?is >=0.98. It is acceptable to remove one or both of the Stand Ngta (Pints in
order to achieve a passing R? value. If, after removing up to tw ta Pthe R?
value is <0.98, the plate must be re-run.

Slope is an indicator of amplification efficiency. A slope v&u corresponds to
true doubling of the amplicon at each cycle. Acceptablfzslope vajles fall in the range of
-3.0 to -3.6. Slope values outside this range requirea al DY the DNA Technical
Manager.

Y-intercept is the theoretical expected quantitme L of DNA. Y-intercept is used
to compare performance among different QD kit lot bers. If an average Y-intercept

ve will shift to the left and samples that
fy at 1 ng/uL. This will cause an
if the average Y-intercept value

uantify at 2 ng/uL. This will cause an
ill lead to lower peak heights in the analysis of
amplified samples. Typiqgl ed ranges for Y-intercept values are 28.8 — 29.2 for
MZ .8 — 30.2 for the male standard curve. During QD kit
' veme falls outside the accepted range, the plate must be re-
alu®is reproducible, note the average Y-intercept value both on
k and the reagent storage container. Subsequent Y-intercept

previously quantified at 1 ng/u
overestimation of DNA quggtity,

shoulde aaaht to the DNA Technical Manager to determine a course of action.

5.6 Checking the Internal PCR Control (IPC)

IPC Wglues are documented in the Experiment Results Report for each reaction. The
IPC C+ value for each reaction is expected to fall in the range of 28 to 31. When a C+
for an IPC is greater than 31, the sample should be assessed for possible amplification
inhibition. Note that excessive quantities of DNA do not exhibit excessive concentration
inhibition.
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5.6.3 Checking the Passive Reference (ROX)

The QC Summary at the end of the Experiment Results Report flags any reactions with
a bad passive reference signal. If this flag is tripped in any of the reactions, the QNA
Technical Manager should be consulted for a course of action.

5.6.4 Checking the No Template Controls (NTC)
In the Results Table of the Experiment Results Report, confirm that the
for both Duo Human and Duo Male is negative (Ct = undetermin
guantity of DNA could indicate contamination of the master mix4 Mthaquantity of either
Duo Human or Duo Male is greater than zero, consult the DNA Tgch Manager for a
course of action.

5.6.5 Checking the Initial Template Quantity

Quantities of DNA, including both total human afd ma& DNA, are listed for each
reaction in the Results Table. The Quantity (M%I n provides the average of any
wells assigned to the same sample identifier in 5.1.1%

5.6.5.1 Using female:male rati¥
When female DNA is in excess, a g
made by subtracting the male atio®Wvalue from the total human concentration to
obtain the female contribution.
e When male DNg qu <0.050 ng/uL, stochastic effects can limit the
accuracy of asges of the true female to male ratio.
e The calcula Nnor female DNA in the presence of excess male DNA is

not accgate sMuld not be used to assess the suitability for analysis.

®ss suitability for STR analysis

Because of thff low ss rate of obtaining data suitable for probative comparisons for

the minor corgibutol@s) in mixtures where the ratio of contributors is greater than 10:1,
2. d to determine course of future use of the extract. Extracts for

which migel) A is the probative component, but for which the female : male ratio is

the xtracts may proceed to STR testing with documented approval by the discipline
isor or the DNA Technical Manager.

5.6.5.2 Absence of male DNA where male DNA is probative

In cases such as sexual assaults with female victims and alleged male assailants, the
absence of detectable levels of male DNA (as demonstrated by a negative Quant Duo
Male result) in the presence of any female DNA means that no STR analysis will be
performed on that sample.
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Biological Screening Review Checklist

LAB NUMBER:

ANALYST:

Date Submitted for Review:

Technical Review Started: Reviewer:

Administrate Review Started: Reviewer:

Administrative

Pages are numbered correctly, lab case #, item # and analyst initials are on each pag

Requesting agency, agency case #, lab case #, and officer's name are correct

Item numbers / packaging / descriptions on report / notes are consistent with RL.

Check grammar/spelling/punctUSQ

Report signed in LIMS

review history for each page of the bench notes

d to request in LIMS

Analyst: Date:

Semen/ABAcard® p30 Test

Species/ABAcard® HemaTrace®

Hairs - Stereoscopic

m .
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Appendix A Revision History

FBCP1 FBCP1
2013 R1 2013 RO Location Revision made

Page Page
Document . .
1 1 Structure Updated page numbering as requwed.\

Entire . . .
n/a n/a document Corrected spelling/grammatical g errors.

2 n/a Section 1.1 ge of the bench

completed and becomes e fir
notes.

Sections 1.2 | Updated to reflecith name of the ID-X

4.6 4.6 and 1.3 analysis met for blankamples.
10 10 Section 2.1.1 | Removedgbu statement “If Human, somatic...”
analy:

Added “T hould also document
char risti®g indicative of a specific somatic
regiod, ou® this determination is not being
conclusive ade.”

Removed paragraph beginning “If the analyst is

Able to identify....."
plated report language guidance for seminal fluid
X ol hair/fiber evidence.

2 4| Added 5" bulleted statement

Replaced xylene with xylene substitute

Changed specific elution volumes of 50 uL and 100
uL to allow for elutions of no less than 40 uL with
half the extract retained for consumed samples.
Revised Step 10 to reflect that retained extracts are
now dried down with DNAstable and retained at
room temperature, rather than retaining in the
freezer.

Revised Step 26 to reflect that retained extracts are
now dried down with DNAstable and retained at
room temperature, rather than retaining in the
freezer.

Updated quantification procedure to reflect kit
39-44 Section 5 change to Quantifiler Duo and instrument change to
7500.

10 10 Section 2.1.1

10 10 Section 2.

26 26

29 29
30 30

32,33,

37.38 32,33, 37

34 Section 4.2.1

Section 4.2.2
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