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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 t
case record, or in a central log record in the LIMS or on the laboratory network shgire

drive.

All pages in the case record and central log record contain the case number, Ns
initials, item # (if appropriate, i.e. digital images) and page number (pag he to®l
number of pages is indicated by marking the last page as “last page”

When one analyst performs an analysis on behalf of another aant resulting data

pages should contain the handwritten initials (or secure electrgnicgqui t) of each
analyst.

1.1 Biological Screening Bench Notes
Biological screening bench notes consist of any docffim
analysis of a case and are specific to that case. The™i
are placed in the case images for the request in Il bench notes must be in

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

review checklist is also added to the

tatgn Jenerated during the

The bench notes for each case

Victim Assault Kit Work@he
Suspect Assault Kg\WorRshe

[}

[ J

e Evidence Examifgtio ksheet
e Microscopic th

e PSA/Se Kica®on Worksheet
[}

[}

pecles ldentification Worksheet
rksheet

tain details of all of the items processed and include the item
ontents and description, images of the evidence processed (when
, documentation of all presumptive tests performed and the test results, the
all testing, the location of all isolated stains/samples, trace evidence
(if applicable), the reagents used, and the date the evidence was opened and
led (where applicable) in accordance with laboratory policies and procedures
ouflined in the Laboratory QA Manual.
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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 initia
(i.e.YY-MMDDinitials 06-0102MLC). This batch name is recorded for each casg in'th
LIMS. Upon completion of the technical review of a batch, the central log doc ntati
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 Q
documents. The templates may be modified as required for the batgh.

for each batch of cases will contain at least the following informatign in @n

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 GeneMaN( nt version) projects for all
agen

O OO

data used to generate results/con s M cases in the batch.
e A Casework Standards, Controls and Re worksheet detailing:

o the extraction methods u

0 specific instrument use

0 elution volumes

0 the extraction conOls

0 date of reagent la (shgld be on or after the date of extraction)

O extraction reagerglot ers and reagent expiration dates. (reagents not

used can from worksheet)
e Q-PCR work ning the lot numbers and expiration dates of
reagents/stan d in quantitation as well as a map of the 96 well plate.

e The stan or the quantification.
e The results sheet (Initial template quantity) showing the estimated

congentrati all samples quantified (handwritten, avg of the 2 values obtained

ation/electrophoresis worksheet(s) detailing:
e 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 O0O0OO0O0
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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 Part @ o

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 Jo@bbl@s, s{oulder)

Potential Tri-allele

Data above reporting threshold j lagk/n@ative control

e Electropherograms for all control sample en(e%uring analysis of the batch.
0 ILS - The printouts must show the €oNgct |&beling of the 80-550 peaks of

the internal lane standard and the tops ® every peak.
0 Negative/blank controls -4 peaks must be visible by selecting Blank

formation for the reviewer to verify that the

expected profile. This additional
documentation isgot ed once the technical review is completed.

0 Root/shaft MggxMgction internal controls

e Electrophero of all"®felic ladders (with the ILS) used for genotyping (best
viewed by prin if@ndscape view).

e Itisrecogly ot all cases may be submitted to technical review
simul . Therefore, page numbering of the central log does not need to

be c@implet til all laboratory work is completed for all cases in the batch.

Notes
ch notes consist of any documentation generated during the analysis of a case
ific to that case. Upon completion of a case, the DNA bench notes and the
laboratory report are maintained in the LIMS. The templates for the DNA
w®ksheets 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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0 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 resu

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

o Ifinterpretable genetic profiles are not obtained from any ¢
guestioned samples, the known sample profiles need
an STR Results Table.

o Add PBRT after the item description if there is data —&I legh- below

i

reporting threshold in a sample.
0 Add “epithelial” or “sperm fraction” to sampl sclipt
0 Minor alleles go in (') below the major allele
JOIWhEP 0

0 Add “major component” in the item de nly reporting the
major component of a mixture.

0 Deduced profiles are reported in afgparat| umn, in addition to
reporting the entire mixture

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

when necessary.

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

o0 Loci with no reportable ¢
o All notes at the bott

of

negghssary to create a separate a STR Results
pages of the paperwork from the test provider

rksheet(s) contains:

gOgstioned and known items processed,
code (within the batch)
Doc ation of item packaging
Presyptive testing performed and the results, if applicable
nt of sample used (sample size)
ate sampled (this is the date that you cut your evidence)
o Extraction methods and specific instrument used
Elution volumes
o Disposition of the DNA extract
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 ig view
must be included that shows all STR loci and Amelogenin. For |
samples, a single zoomed in view may be provided as longgs.i
the 80-550 bp range and allows for visualization of peaks A baseline.

o If the sample has no labeled peaks, the electrophero
include the primer peaks [Analysis method: Blank ¢

0 Special case: When an OL is a true allele or a potei§ial trigallgte exists, a

regvant locus for

e The following handwritten notations may be i
and/or the Mixture Interpretation Worksheet:
o “DBRT” in the upper right hand cof\er
o Atrtifacts (i.e. pull-up, dye blobs, et4.) sWlck and initialed on the full
view electropherogram
o All non-reproducible allel

electropherogram.
0 For samples that wi

electropherogram

truck and initialed on full view

plified and did not yield data suitable for
> alleles noted” and the reason that the data
to the bottom of the electropherogram

0 For peaks in stutlr p ns (that appear close to the expected stutter

percenta iCQte the % of the peak relative to the main peak and the
maxim ec tutter percentage (for example, 12%>5% or
5.2%~5 n the peak can be reasonably interpreted as elevated

notation to this effect. When it is not possible to discern

the peak is a stutter peak or a true allele, add “A/TA”.

ot suitable for comparison, add a note at bottom of
elect@®pherogram i.e. “data not included in STR Results table due to

icient DNA”, “minor component not suitable for comparison therefore
t 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, mgjor
profile)
0 Print for all reported populations

e The casework review checklist, completed and initialed by t % 0
reviewers.
hangling in for

0 Analyst will complete the first column of boxes befo
technical review

Note: All pages in file must be page numbered before haw i technical review.

NV
Q)
N\
&
v
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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 asSait
kit(s). Underwear, clothing or other items, such as condoms and bedding, ma uir
screening when no probative biological material is observed/detected in assa it,
no kit was collected, or other under special circumstances.

The probative value of an item and the amount of time between allage ault and
the collection of the evidence should be considered when deciding If th lysis of

these samples/items is appropriate. Samples present in the uNgkit( ay not be
examined due to the length of time between the offense colfectiqn. Information
pertaining to the date of offense and date of examination fgay b@ fg#nd on the Forensic
History Form, the Victim Information/Medical History, orgfne outside of the kit
box/envelope.

The following abbreviations are commonly usech otes and on other documents

generated during biological screening.

Fluorescence/Alternat F or ALS

Biological Screening A ons and Definitions

Phenolphthalein/Kastle-Mey PH, Pheno, or KM

Acid Phosphat AP, BCIP
Nucleated NECs
Pros PSA or p30
Hu efmoglobin hHb, Species
est result Pos or (+)

gative 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/evalugte
trace evidence. Collection and examination of trace evidence need not occur in cgfe
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) he
adhesive side down to the surface of the evidence item. Press thg @peglow
la
ra

pull away. Hairs and fibers will adhere to the adhesive on the tap
adhesive side down on the shiny-side of freezer paper (or o t opriate
surface).

Scraping
The item to be examined is suspended above the eXamifilati
scraped with a clean metal spatula. Scraping in ghgown
debris to fall onto the examination surface for coVle®yon.
appropriate storage container.

surface and gently
direction allows surface
e debris is transferred to an

Hand-picking
Clean forceps are used to collect

Isolated trace evidenc
repackaged as an eny

The collection a equent examination of trace evidence is documented in the
laboratory b

The labg doel not currently provide microscopic comparisons for hair and fiber
[ ubi or recovered in casework. If required, trace evidence may be sent
gpratory for such analysis.

reening Hairs
ARNntact 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, somatic region (head hair, pubic hair, inconclusive or other)
e If Human, is the hair suitable for nuclear DNA analysis

P used
#t the

The analyst will also document the observed characteristics of the hgs
to make the above described determinations. These characteristicfima
following:

Animal vs. Human \
color(s) of the hair
medullary structure
root shape

hair shape or form \

Head Hairs
¢ length of hair
e moderate shaft diameter an
e medulla absent to continu

in

ariation.
ely narrow when compared with its

e often with cut or split ti
e may show artifici lar bleaching, dying, or mechanical damage)
[ ]
[ ]
Pubic Hairs

often present on the root
ually rounded or abraded
Iff texture (wiry)

lyst is unable to identify the somatic region of the hair, this should be indicated
inrghe bench notes. Another qualified hair examiner may be consulted for assistance.

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 i@r
nuclear DNA analysis, a digital image of the hair’s root will be included in the ken
notes.

e Vaginal/Cervical - 7 days
e Rectal - 2 days
e Oral -1 day

2.2  Vaginal/Cervical, Rectal and Oral Swabs and Smears
Samples collected within the following time frame should be exariged Wr resence
of spermatozoa: \

These guidelines, based on published literature, apy oflly t¥iving adult female
victims. Different considerations may apply to s les ted from children, adult
males, and homicide victims.

This procedure is used for the e
test positive for the presence atase. The following procedure will provide
an extract of the soluble subs®n pellet of the particulate material for analysis.

Sample Ext n
e Labd a sterge 2.0 mL tubes for each sample to be extracted.

BiacRg small cutting of the stain/swab(s) into each tube. Stains/swabs collected

th me area may be grouped.

ML of sterile, deionized water to each cutting/sample in the tube and

ak for at least 30 minutes at 37°C. The extraction may also be accomplished

ernight at 37°C or in the refrigerator at 4°C.

e Label a microscope slide for each sample.
Twirl 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:
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e Agitate the cutting/sample using a clean toothpick for approximately one minute.

e Use a clean toothpick to transfer the cutting into a spin basket and insert intgghe
2.0mL tube containing the extract.

e Centrifuge for 1 minute (at speed sufficient to pellet the cellular materiafy and
then discard the basket with the cutting.

e Re-suspend the pellet and then spot 3uL of the extract onto a lab
microscope slide. The 3uL may be withdrawn from the pellet, but uld be

or

clearly stated in the bench notes.
e The extract is retained in the refrigerator, until completion e gase,
possible P30/PSA testing. \

Staining of Slides

This is a differential staining process to aide in the cogglus mcation of
spermatozoa.
m

e Heat fix cells to a microscope slide by gegtly Tla by placing the slide in a
37°C oven for 15 minutes.

e Slides may be examined microscopically prioNg staining. Intact spermatozoa
can often be detected. If intact spgmgatozoa are observed, staining is not
required.

e Cover the slide/debris with
minutes.

e Gently wash away the

e Immediately cover the

¥ ¥ Red stain and let stand for 10-15

Red with deionized water.
with Picroindigocarmine stain (PICS) and let

S stained red by the Nuclear Fast Red dye. Sperm heads are usually
@icd with the acrosome staining significantly less densely than the distal
ead. Picroindigocarmine stains the epithelial membranes green. Nuclei
@epithelial cells may appear purple. Yeast cells also stain red; however, the
is Uniform throughout the cells and extends into polyp-like structures, which are
sionally 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

the negative result:
e P30 analysis on the aqueous portion of the extract

e Preparation of a second slide (may occur afte 4 qith@fal digestion
during DNA extraction)
e Verification of the negative slide by a secon&al analyst

2.2.2 Detection of PSA by the Abacus ABAc @
This is a rapid and sensitive detection method f (P-30 or Prostate-specific

antigen), a component of seminal fluid.

If no spermatozoa are observed, one of the following should be per -% nfirm
per| t)

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

n positive presumptive test for seminal
gearch results.

Procedure

e This procedure i falowing extraction and a microscopic examination as

epared in the previous section.
lace the substrate into a spin basket and centrifuge the

d, allow the sample(s) to come to room temperature prior to testing.
drops of the extract, using the dropper provided, into the sample region
on the card.

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

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 grea
| is a positive result, indicating the concentration of P-30 is at least 4ng/ml. Anoth
analyst should confirm weak results. This verification will be documented in the behc
notes.

Negative: The formation of only one pink line in the control area | indicaig
test result. This may indicate that (a) No PSA is present above 4ng/
of “high dose hook effect”. Presence of “high dose hook effect” maggiv

negative result due to the presence of high concentrations of PSA ple. If this
is suspected, the sample should be retested using a 1:10 togmiy1, dilution of the
sample in question using the remaining 100pul of sample.

Inconclusive: There is no formation of a pink line in g te$Parea (T) or the control
area | of the card. Repeat the test and reexamine th§ tegt progedure 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 condugpregdmpWe testing for the presence of saliva, urine or

feces. Currently there are no atogptests for the presence of these body fluids.

Miscellaneous swabs s e(jfo contain foreign saliva or skin cells do not require
biological screening ge r ding to DNA analysis.

e external genitalia area may be examined for the presence of
semen/speNgatozgi using the screening methods described in this manual. Penile

o Qoly) 3T m the victim/suspect within 24 hours of the offense may be examined
&, apc of blood, epithelial cells or spermatozoa (useful in cases involving
ultipfgsuspects or to help establish recent contact).

2. 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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2.6 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 need

e Label one pair of sterile cotton swabs “outside”. Moisten the swabs usi teril

deionized water. Swab the “outside” surface of the condom, as re

e Prepare a smear from the swabs collected.

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

e Stain and grade the prepared smears as previously descri inghis Manual.

e The swabs and prepared slides are retained as a new itemWf e ce.
Note: Acid phosphatase/BCIP testing should not be con creening

condoms. The laboratory has encountered condoms cgnta¥ging inal

fluid/spermatozoa that tested negative using BCIP.

2.7 Contact/Wearer Sources of DNA
Items not examined for the presence of bjglogical evidence may be sampled by

Af DNA. Standard screening protocols

e Document the item by digj

e Moisten a sterile cottorn, sing sterile water.

e Swab the area(s) of int&es likely to have the most contact with bare
skin).

e The isolated sa
evidence.

2.8 Sem alysis

The detecti@n and Q@lentification of semen is achieved by visual examination,
presumi engfal testing for the presence of acid phosphatase, confirmation by
mic, [ Ification of spermatozoa, and occasionally by testing for human
sem

d semen stains can be located by a number of methods, including careful
vRUal examination, the use of tactile senses, fluorescence under alternate light sources,
an® chemical presumptive testing.

Page 15 of 46
All printed copies are uncontrolled Approved by: DNA Technical Manager



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

Issued: 9/3/13 Version: FBCP1 2013 RO
Effective: 9/3/13 Status: Archived

2.8.1 Visual and Tactile Examination

Most dried semen stains on cloth are detectable visually because their color is diff t
from that of the material on which the semen has been deposited. Semen stains tifat
have been exposed to warm, moist conditions may assume a yellow coloratio due t
the growth of bacteria. Seminal fluid frequently has a stiffening effect on fabrl

a crusty stain.

28.1.1 Alternate Light Source Examination using the

Reference: OmniprintTM 1000B-110 Operating Instructions

Semen stains frequently fluoresce when examined with aI rnat avelengths of light.
They can appear as a bright fluorescence on a dark r as a dark area when
the background itself fluoresces. Mark the suspect $aing wit® a pen and proceed with

chemical presumptive tests and microscopic cow ts.

General Safety Guidelines
e |tis essential that proper eye prgfc
operating an intense light sourSg

g be provided for and worn by anyone
&s the Omniprint™ 1000B. Permanent eye
damage can occur from spgfula illumination to the eye) or reflected or
refractive light hitting th e Joggles for the specific wavelength. Do not
allow use of inapproprigte W€ncggfect goggles. Some goggles offer only a narrow
band of protection
e Remove all unngge flective surfaces from the area or exam room. Avoid
i
&JN

looking at refl in sty spherical objects such as door knobs, watch
crystals, tools, window panes, mirrors or any other surface that may
reflect Ilg

in to the beam of light (directly from the unit) can cause burns
mage. There is no hazard with skin exposures to the beam
the liquid light guide or fiber optic cables as temperatures are

ut the direct emission of the light from the discrete setting is very

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.

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

e If the lamp fails to ignite within two minutes, and you hear a ticking noise, t@n
unit off. The lamp may have failed. Lamps are guaranteed for 500 hourg of Us€,
provided it has been used in the prescribed manner (periods of at Ieast
minutes). Replace the lamp (see Lamp Changing Instructions proysigd WitfRghe
manual). The lamp should be left running for periods of at least 1
lamp must cool after it has been turned off and should not b
fully cooled.

portant to

note it is better to operate the lamp for continuous p an turning the
lamp on and off. This procedure will increase lam

e If you do not hear a ticking noise and the lamp doe this is an indication
that the power supply is not functioning propgffy.- R le&se ®dntact Omnichrome for
further instructions.

e Operation in high ambient temperatures e Onfgfrint™ 1000B is equipped
with over temperature protection. If the inStrifgentIs being operated at ambient
temperatures exceeding 100° F, the over tempé€rature protector may shut off the
lamp. When the unit cools suffig e lamp will come back on automatically.

Filter Selections
The wavelengths are selected i ing the knob marked “Wavelength Selector”
in either direction. A green L '

e 450nm band whe

low goggles or filters provides near UV
timum setting for the detection of physiological stains

excitation. Geneggl
such as semefys A2, urihe and blood. Forensic odontologists and pathologists
orgyte mark and bruising detection and photographic

h The wavelength set at 450nm. This ensures that the system is
operly. The stain must exhibit the expected fluorescence for the unit

Push the “Lamp” rocker switch off. You must now wait for the unit to cool down.

The system includes dual fans for cooling.

e 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.

e 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 sgfe
place or back into the case.

e The liquid light guide must not be wrapped or coiled too tightly as this cgn
permanently damage the cable. The liquid light guide is very fragile angiWg
become damaged if it is kinked, stepped on, bent, or frozen. Dam may Mgt be
evident, but there will be a decrease in output power (brightness)

2.8.2 Chemical Examination

Semen stains can be located by detecting the presence of W%Jse activity.
cogion

Visible stains can be lightly swabbed with a water-moiste ab and tested
with BCIP solution. \

28.2.1 Detection of Acid Phosphatase UWing B
This is a presumptive test for the detection of semimgy flutd. Samples with a positive
result are further analyzed by performing a microscopf exam and/or PSA test as
previously described.

Procedure
e Place 200uL of BCIP s rg#® solution in labeled glass test tubes; one test tube
for each sample. (Prep&e sjglibe for a positive control, a negative control,
and foreach Q s le).
e Negative Contr sterile swab with a minimal amount of sterile
ioni O&:‘he swab in labeled test tube with BCIP solution. (A
r

ired for each run and should be the first sample

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

ptrol. Place the swab in labeled test tube with BCIP solution. (A Positive

ntrol is required for each run and should be the last sample prepared).

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

Page 18 of 46
All printed copies are uncontrolled Approved by: DNA Technical Manager



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

Issued: 9/3/13 Version: FBCP1 2013 RO
Effective: 9/3/13 Status: Archived

Interpretation of Results

A positive test result is an aqua (blue-green) color. The appearance of an aqua colg
indicates the presence of acid phosphatase activity. The positive control should giffe
aqua color and the negative control should not exhibit a color change. The coryrol
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
out of 100 negative BCIP tests may be false.

e The BCIP procedure has not been found to be usef
condoms. The laboratory has encountered condo
spermatozoa that yielded negative BCIP resul

e This test should not be performed on body c Ince spermatozoa may
be found on vaginal swabs which do not tgst posi the BCIP reagent.

tiv@® stain, i.e. one

ing latex
numerous

2.9 Blood Stain Analysis
Blood may be present in the form of pg
characterization of blood is achieveg [ @ xamination and subsequent
presumptive testing for peroxidagf-i y of hemoglobin. Stains testing positive to
a presumptive test for blood
animal or human in origin, or
source.

iling to provide information as to the blood’s

Suspected bloodstai
stereoscopic exgmin
testing.

Nﬁ located by a number of methods, including visual and
tN® use of alternate light sources and chemical presumptive

xg@lination
tains on cloth can be detected visually because their color is different
E material on which the blood has been deposited. Bloodstains range in

od deposited on dark colored items may be difficult to locate visually. The use of an
red 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 ¢
easily be seen microscopically.

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

2.9.2 Chemical Examination
Suspected blood stains can be tested for peroxidase-like activity Wgth Iphthalein

reagent and hydrogen peroxide. Stains can be sampled wit y § m@¥Stened swab or
piece of filter paper, or by teasing a few stained fibers fro e JubsKate.
Stains testing positive to this presumptive test for bl a\be Wirther characterized as

to their origin (human or higher primate) using Huma& HEmaq®obin analysis by
immunoassay.

29.2.1 Detection of Heme withd
This is an oxidative test for the presu
activity of the heme group of he
presumptive test is likely to co
typing, then the presumptive

sample will be documented in {§e a

glphthalein (Kastle-Meyer Test)

o ntification of blood based on the catalytic
2 sample is of a limited nature and the

nt sample to prevent successful DNA

ot be performed. The limited nature of the

st’'s bench notes.

Procedure
e Record all lotn and expiration dates.
e Positive i ontrols: A human blood standard control is swabbed and

that the presumptive test reagents are used. A swab moistened
of sterile water used for the questioned samples is also tested
a reagent control.

samples: Moisten a sterile cotton-tipped swab with sterile water. Rub
over the suspected bloodstain. Stains may also be sampled with a dry
ab or a folded piece of filter paper, or by teasing a few stained fibers from the

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.
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Interpretation of Results

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

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

itivVQ CON test alone
urdgs of “false

Color catalytic tests are very sensitive, but not specific. The
should not be interpreted as positive proof of blood. The

positive” reactions are chemical oxidants and vegetable p&oxi . Color
development before the addition of H,O, may be d heypre¥€nce of chemical
oxidant. Fruit and vegetable peroxidases react simil§ tofplody§ but slower and more
weakly. Additionally, the presumptive test for bl isn cies specific. Blood and
other tissues from animals besides humans will @I ivé®a positive reaction with this
test.

A negative result is indicative of the a§

derivatives.
29.2.2 Detection of Hu!an oglobin (hHb) using OneStep ABAcard
an

detectable quantities of heme or its

HemaTr
This test is a simple,ga
primates) blood.

ensitive confirmatory test for human (and other higher

Procedure

e Placf a por f the suspected bloodstain or swab into an entire labeled tube of
the Sgtractiol buffer provided.

o mple(s) to extract for 1 — 5 minutes.
g ated, allow the sample(s) to warm to room temperature.
o move the device/card and dropper from the sealed pouch and label the
aTrace card with the lab number, item number, your initials and the date.
dd 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.

Interpretation of Results
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The control line in the control area | is an internal procedural control. A distinct pinkish
line will always appear if the test has been performed correctly and the reagents ar
working properly. If the control line does not appear, the test is invalid and a new §st

must be performed.
Positive: The formation of two pink lines, one in the test area (T) and g NI

area | is a positive result, indicating that the human hemoglobin con@@ntra®on is at
least 0.05ug/ml. Another analyst should confirm weak results. Thy
documented in the bench notes.

Negative: The formation of only one pink line in the contr, e

negative test result. This may indicate that:

e No human hemoglobin is present above 0.05ug/mLYor

e Presence of “high dose hook effect”. Presen hi® d®8e hook effect” may
give a false negative result due to the presen igl¥concentrations of human
hemoglobin in the sample. If suspected, tlig.sam ould be retested using a
1:100 or 1:1,000 fold dilution of the sampfe.

ik line in either the test area (T) or the
d re-examine the test procedure

Inconclusive: There is no formation
control area | of the card. Repeat
carefully.

2.10 Processing, Documen@gtio d Isolation of Biological Stains

General Instructio
e Do not allow on
samples

vidgnce stain to come into contact with other biological
ollect or package two separate stains together.

etween items or between pertinent groups of items (i.e., suspect
s from different crime scenes).

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

ly rinsing with a stream of distilled water and drying with paper tissue, or

rinsing with ethanol and flaming. This process should be repeated twice

ore using the tool to manipulate another sample.

e 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.
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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. ffak
care, when opening items, to minimize unnecessary destruction of the gackagihg
or previous seals.

e Where possible, the item itself should be labeled away from staingggreas. %gke
care not to obscure possible latent print evidence when labeling &
be submitted for latent print examinations. A latent fingerpri
consulted prior to conducting any testing on these items.

e If any previous examination/testing is apparent or known, r§cord ature of the
test and the results obtained. Identify field-tested staj “NpssWle” blood or
semen stains.

e Take detailed notes describing each item and its ag hen practical,

e Collect other trace evidence that may be present @n possible forensic
significance.
e |solate stains that have tested positive to a pfgumptive test for blood, the
presence of spermatozoa, or PSAactivity for further analysis. If the stain is large,
lated. The portion of the stain sampled
pS.

2.11 Packaging of Isolate
Secure dried swabs baclgin th al package or a swab carton. Secure isolated
cuttings into a glassin Individual glassine sleeves containing separate
samples from the sa ek:nan e placed together into one larger envelope; as can
individual swab packa a single item (i.e. swabs from inside/outside of condom).

Stains/samples epMate items are packaged in separate envelopes. Evidence
tape is only iredhen sealing the final external package.

l's package, swab carton, or glassine envelope is labeled with the lab
ue identifier (item # / analyst initials), a brief description / isolated

nd the analyst’s initials along the edge of the label. The required

)N may be on a printed label or may be handwritten on the package.

external packaging must contain the previously described labeling as well as a
LI 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 a is by checking the box labeled “Hold Evid at
the lab” (B) in the LIMS. Typically, en ' It kits will be retained by the laboratory
) gssary.

and itemization of contents in LIMSgis

oS

&
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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.

3.1 Guidelines for Biological Screening Examinations / Reports

All biological screening reports will contain the following: ; \
e

e Date report was issued (automatically populates)
e Laboratory and agency case numbers (automatically popula
e Name of submitting agency and case officer (automaticall %
e List of all items analyzed
o0 include the agency item # in () if the item wa xr at the

laboratory
o this is not necessary if the laboratory numbeRcont@igf the original agency
item #
e Results of presumptive/confirmatory tests (in Wody of g®port)
e Results, conclusions and opinions for all ed it (guidelines for reporting are
provided in the tables below and may be Mo®§ed; as necessary, on a case by

case basis)
oo. )\ if appropriate
ad#Or DNA analysis, when applicable

Explanation of why testing was
The disposition of all retaine
Any known samples that
Statement regarding Y hen applicable
Signatures of the repor and the technical reviewer (the analyst should
electronically sig rt bY setting the milestone to Draft Complete prior to
submitting for te@gnic jew; only the analyst is required to scan their barcode
and enterap Ngnlng the report in LIMS)

3.2 Resultsa oncmsions for Biological Screening Examinations

Report

ion for 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).

Phenolphthalein (Kastle-Meyer) Elcc))obéood was detected on (item) with a presumptive test for
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

The presence of PSA/semen was detected on (ite

immunoassay. This test detects the presengg®ghe hu

prostate specific antigen (p30) found in se
P-30/ABA card positive

(no spermatozoa observed) Item (#) has been retained in the lab@fatorfiand be
b suitable for Y-STR analysis. For m&e¥infofinatign please
contact the laboratory’s DNA T gl M er, XXXXX
XXXXX
(269-XXXX) Or (XXXXX.XXX4 a.qW).
P-30/ABA card positive No PSA/ semen w C em) by immunoassay.
(no spermatozoa observed)
Speciation Report
tain(s) present on (item) tested positive using an
ABA card positive munoassay test for the presence of human
P moglobin. This test is specific to human, higher
rimate and ferret blood.
ABA card negative No human hemoglobin was detected by
9 immunoassay.
Hair/Fiber Evidence Report

Hairs/Fibers recover

(positive biolo Ll Hairs/fibers were observed/recovered from (item).

ecovgfed

No human hairs were observed/recovered in/from .....

A human head hair(s) was/were found on/in (item). Tissue or
tissue-like debris was observed stereoscopically on the

uclear DNA) root(s). This/These hair(s) may be suitable for nuclear DNA.

A human head hair(s) was/were found on/in (item). No tissue
HuWan hairs or tissue-like debris was observed stereoscopically on the
(not suitable for nuclear DNA) root(s). This/These hair(s) are not suitable for nuclear DNA.
No further examinations were conducted.

One hair fragment, not suitable for nuclear DNA analysis was
found in/on (item/envelope). No further examinations were
conducted.

Human hair fragments
(not suitable for nuclear DNA)
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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 rgvi n
an administrative review.

Technical and administrative reviews of biological screening casework

by a second qualified analyst, in accordance with the laboratory Qug
Manual (current version).

The analyst and the reviewer may consult a third qualified a t, ¥ ne@fssary, when
there is a disagreement on how to report a result. If the agaystare§nable to come to

an agreement, the DNA Technical Manager will be consul§gd to e the final decision.

A discipline checklist is used to document completiog of he dividual components of
the technical and administrative reviews. The cofjgpletio e final laboratory report,
technical review and administrative review are t d eRctronically in LIMS.
administrative review, the report will be
d procedures.
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Section 4 DNA Extraction

General instructions

e Analysts will use a clean cutting surface and sterile consumables for sagnpling
items of evidence. Non-disposable items used for evidence handling, s as
hole punches, will be cleaned before and after use by repeated pygaghing oNglean
paper.

e Questioned samples and reference samples will be extracte
and/or location.

e Extraction order is planned so that samples with potentiall
are processed after samples with potentially lower le f

e Sample tubes must be centrifuged before opening ofly oRe sample tube is to
be open at a time.

e DNA extraction information is documented o
provided at the back of this document. Thjs
name, a description of the item, extractio
Large Volume (LV) protocol for casewor , extraction instrument,
sample size, elution volume (for casework extractions), and the date extraction is

igh

\onded worksheet,
ust include the batch

e appropriate reagent blanks for each type
s (lot # and expiration date) and reagent
documented on the designated worksheet,
document.

provided at the lqagc
e The volumes geCWed in the procedure are suitable for most forensic stains and
reference sam . se volumes may be adjusted appropriate to the size and

of extraction performe
blanks in a batch

e laboratory (for example, a cigarette butt). These images should
clude a scale, are labeled with the case #, item #, date and analyst’s
initials, and will be included in the bench notes.

sumptive 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.
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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 recor
LIMS for pertinent notes recorded by the biological screener.

4.1 Evidence Sampling \

4.1.1 Bloodstains

e Typical bloodstains on fabric are sampled by cutting appr . cm of
the stain using a sterile, disposable scalpel. The size oft utt| y vary
depending on the size and condition of the stain. Th ay be
sampled for very small or potentially degraded stai

e Bloodstains on thick fabric or filter paper may be cu§ or ed using a 3mm
punch.

e Bloodstains may also be sampled by swabbi amp, sterile swab if the
substrate is difficult to cut, or potentially cigtains inhibitors (e.g. cigars or
denim).

e Bloodstained swabs are usually s led by cutting a portion of the stained area
of the swab.

4.1.2 Swabs
e Swabs without visible

e Any swab(s) thagy d should be tagged with a label containing the case
number and i a%er.

. [ : swabs (not thought to contain biological fluids) will be

[ ety, maximizing the chance of obtaining an interpretable

en an entire sample is extracted, at least half of the extract must

agfgenerally sampled by cutting approximately

prigernail Swabs/Scrapings

Samples are received either as swabs or debris that is scraped into a paper

bindle.

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 swab the
scraper, visible debris and the inside of the paper bindle. Typically one swab is
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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 fha

not be homogeneous. \

4.1.4 Fingernails or Fingernail Clippings

e Fingernails or fingernail clippings should be imaged prior to

e Swabs from the nail(s) may be collected for profiling of tisgu@ anfl cell®ar debris
external to the nail itself. The entire swab tips are cut into sa tube.

e |If surface material, i.e. blood or dirt, is observed on t e Nl may be
washed by immersing in 200uL of dilute G2 buffer of H20:G2 buffer)
in a microcentrifuge tube with gentle agitation. This Yay ppropriate when
attempting to obtain a DNA profile of the surfgCe Yat§ial*Separately from the nail
itself.

e The washing is then transferred to a new Rgroc uge tube and digested by
adding 10uL Proteinase K.

e Any clippings that remain after di ion are re-packaged with the evidence.

4.1.5 Hairs

e shall be examined by a qualified Biological

Note: Prior to DNA analysis,
' ity for DNA analysis.

Screening analyst to det

%ed e around the cover slip with a sterile scalpel. Remove
ofNpr by soaking the slide in xylene. Use a pipette to wash the

mounting mediu y xylene. Pick up the hair with clean forceps and wash in a
beaker, on ch'@jass, or on a microscope slide with absolute ethanol, then wash the
hair with st@ile, defiorfized water in a clean container.

For mounted hairs,
the cover slip by

fereffiCe (known) hair sample is processed in the batch alongside the
sample(s) as an internal control. Processing of the control hair should

aft and root samples.

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 gentle
agitation. This may be appropriate when attempting to obtain a DNA profile of the
surface material separately from the hair itself.
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e The washing is then transferred to a new microcentrifuge tube and may be
extracted by adding 10uL Proteinase K.

e Cut approximately 1cm of the proximal (root) end of the hair for digestion. %

clean forceps, place the hair root into a sterile 1.5mL tube.
e Cut approximately 1cm of the shaft adjacent to the root for separate anm
Lt

substrate/shaft control. Add the shaft portion of the hair to a steril
e The remaining portion of the hair is re-packaged with the eviden

e DNA extracts from hairs will always be retained. %
4.1.6 Other tissue samples
Refer to the EZ1 DNA Investigator handbook for instructi onfihe Sppropriate sample
size based on tissue type. The extraction procedure is as Wy ot ample types.

4.2  Qiagen BioRobot EZ1 Advanced-XL D &n

Reference: EZ1 Advanced XL User Manual

Si
iS a

General Instructions:
e Use the Trace or Large V
casework samples.
e The Large Volume pro
addition of Buffer
sure to aliquot

stion. When using the Large Volume protocol, be
e G2 to your reagent blank tube (=700ul of dilute G2
jon tOhave enough post-digestion solution to extract two

s to accompany the Trace and Large Volume protocols,
tively, a second reagent blank tube can be set up prior to

ples may be eluted in water or TE buffer.

olumes are selected based on sample type and/or quantity:

0 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 (50ul or 100ul) are recommended for reference
blood samples from decedents, previously extracted database samples,
contact DNA samples and samples with few sperm or epithelial cells.
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42.1

o If the entire sample was consumed, the total elution volume shall be no
less than twice what is consumed with quantification and two full volu
amplifications (for ex. 4uL to quantify + 2(19.2uL) for amplification =

~45uL. Therefore, sample would have to be eluted in no less thap 1
o If more than one elution volume is used in a set of extractions, t

corresponding reagent blank(s) should use the most string [Gtio

volume used in that set. 6

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

0 (Number of samples + 3) x 230 ul G2 buffer %
0 (Number of samples + 3) x 230 ul sterile degopizel waRer
0 (Number of samples + 3) x 10 ul Proteinas

Add enough pre-digest solution (no less than®508!) ach sample cutting to
a

allow for at least 200yul of free liquid in th& bsorption by the substrate.
ings*, also'add 10 ul DTT.

Note: for hair samples and nail cli
(* when the source or owner of

eeds to be determined)

Incubate at 56°C. Known ple be incubated for at least one hour.

Question samples will ty@ggaly’ve [n€ubated overnight. Exceptions will be noted

in the bench notes.
e If the reagegt carfjidgeWare being stored between 2°C and 8°C, place

them at rqgm rature overnight. Alternatively, they may be warmed in
a 37°Cegcungtor for approximately 1 hour prior to placing on the EZ1.
Followin atiow, transfer 200ul of the digest buffer into a sterile 1.5mL
scre tug, If absorption by the swab is unusually great, transfer as much of
the @gest aQpaossible, up to 200ul. For all casework questioned samples, add 1

A solution to the transferred digest solution. It is not necessary to
carrier RNA to reference sample extracts.

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 50041 of the
digest solution to an EZ1 sample tube, add 1. carrier RNA solution, and add
40041 of Buffer MTL.
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e Load the sample(s) onto the EZ1, select the Large-Volume Protocol, and elute in
504 TE buffer. An additional reagent blank with Buffer MTL added must be
extracted with all Large-Volume Protocol samples.

Option 2 — Large-Volume Protocol for Consumed Samples:

¢ If the entire evidence sample has been consumed and digested,
transfer the entire volume of digest solution to an EZ1 sampl
with no more than 50044 in each tube), add 1,1 of carrier
40044 of Buffer MTL.

e Run the Large-Volume protocol and elute in 100z T

e On occasion, use of more than one tube may be rqg®
the entire sample efficiently. In such situations, the cts obtained from all

504, then the reagent blank accompanyifi@that
reagent blank for a consumed sample extta uSing the Large-Volume protocol
and eluted 1004. If no other LarggaYolume prdtocol samples are extracted,

eluted in at least 50.4.

5. Insert the DNA Investi d into’the slot located on the front of the BioRobot
EZ1 Advanced-XL.

6. Turn on the po S n the back of the instrument.

7. Directions,are la on the screen on the front of the instrument. Press the
START b 0 s®ect a protocol (Trace or Large-Volume), elution buffer and

eluti u
8. owWathe wstructions displayed on the screen to set up the reagent cartridges,
@ st tUDeS, tip holders, and elution tubes.

tul§es are retained and replaced upon completion of the protocol.

If fewer than 14 samples are being extracted, reagent cartridges and consumables need
to be used only for the occupied channels.
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9. Upon completion of the protocol, remove the elution tubes containing the purified
DNA and cap the tubes.

and/or amplification. DNA extracts can be stored for several weeks at

10.The extracted DNA is now ready for quantification (optional for known sample
08
Extracts should be transferred to -20°C for long-term storage. | \

11.Clean the instrument by wiping down with ethanol, followed iSY
after each use. Do NOT use bleach, as it may react with t xtrgctiOmfeagents.
12.Clean the piercing unit after each use by selecting opjpem2 a on the main
menu, then option 3 (“Clean”). Then wipe each pigr@ng @init & wn with ethanol.
4.2.2 Differential Extraction
1. Prepare the 1:1 diluted G2 buffer:
0 (Number of samples + 3) x 1040l buff@r
0 (Number of samples + 3) x 1040ulWiSKlled Water

e

2. Cut the sample and place in a

fvater to each of the tubes. The volume of
ersion of the swabs.

3. Add at least 600l of steril
water added should allo

4. Vortex briefly. Incubate ®er at 37°C. Pre-soaks/water soaks with less

incubation time rformed only with documented pre-approval of the
Forensic Biol erviS®r or DNA Technical Manager after evaluation of the

sample.

ples by vortexing or using a sterile pipette tip or a sterile toothpick
lIs from the substrate.

5. Agita
to refhove t

mple, transfer the substrate to a spin basket and place the basket
he sample tube. Centrifuge the sample tubes for 5 minutes at
pproximately 14,500 RPM.

ransfer 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
the slide (as described in Section 2).
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9. If sperm and epithelial cells are observed proceed to step 10.

OPTIONS:
o If few/no sperm/epithelial cells are observed, a second extraction may
performed by adding more of the original evidence item to the sample t an
repeating steps 2-8.

e Alternatively, the substrate may be added back to the sampl -%; estion
u

or it may be digested separately.
o If adding the substrate back to the sample tube, plw\

the tube and proceed to step 10.
o If digesting separately, place substrate into w B.5nY. tube and label it
as “Q#sub”; analysis of the substrate resumdg at

S e back in
7.
e When no sperm are observed, it is not necesSaryfio di%ide the sample into
separate epithelial and sperm fractions (anle the DNA worksheet). If not

separating the sample, add up to 390ul oF 1 Rdiluted G2 buffer + 10ul of
Proteinase K solution and proceed to step 18.

e When no NECs are observe
separate fractions (docu
G2 buffer + 10ul Protei

Wecessary to divide the sample into
e XA worksheet). Add 190ul of 1:1 diluted
olyti®n + 10ul DTT and proceed to step 18.
10.To the re-suspendgd ce may include substrate if added back), add up to
390ul of 1:1 dilu er + 10ul of Proteinase K solution.
11.Vortex and spindgigierto force the material into the extraction fluid.
12.Incu or Myleast two hours at 56°C. During the incubation step label a new

sterige tube Wr €ach sample, including the reagent blank. Label these as the
ih&§al frgiftions.

e the sample tubes for 5 minutes at approximately 14,500 RPM. If the
strate was added back to the tube (step 9 option), using a sterile toothpick to
ce the substrate into a spin basket and centrifuge for 5 minutes at
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 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
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Standards and controls worksheet for the accompanying reagent blank. This may be
based on the initial microscopic examination or on a second examination.

14.Wash the sperm pellet by adding approximately 500ul of dilute G2 buffer.

rt
briefly 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@lf f were
observed, the number of washes for the sperm fraction m& cgpased.

17.Add 190ul of 1:1 diluted G2 buffer + 10ul Proteina e% + 10ul DTT.
Note: If the substrate was digested separately, the v \ji d G2 buffer may be
increased to account for absorption by the substrat

18.Vortex and spin briefly to force the mater&%traction fluid.

19.Incubate overnight at 56°C.

e If the reagent cartridges@re beilfg stored between 2°C and 8°C, place
them at room tempegtureqgvergight. Alternatively, they may be warmed in

a 37°C incubator ftely 1 hour prior to placing on the EZ1.

20.Insert the DNA Investig&or nto the slot located on the front of the BioRobot

EZ1 Advanced-X|4

21.Turn on the E r switch on the back of the instrument.

yed on the screen on the front of the instrument. Press the
select a protocol (Trace or Large-Volume), elution buffer and

e instructions displayed on the screen to set up the reagent cartridges,
gest tubes, tip holders, and elution tubes.

sure that the reagent cartridges snap into place in the cartridge rack and that
thQ caps are removed from the sample tubes and elution tubes prior to loading on the
de€k. 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 consumables need
to be used only for the occupied channels.
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24.For sperm fractions:
e Transfer 200ul of the digest to a 1.5mL screw cap tube, add 1ul carrer
RNA solution, run Trace protocol and elute in 50ul to 200ul TE byffer.
For epithelial fractions:
e Transfer 200ul of the digest to a 1.5mL screw cap tube, ad carr
RNA solution, run Trace protocol and elute in 50ul to 200 er.

Options for fractions with none/few/1+ cells and samples not se ted

Option 1 — Large-Volume Protocol:

e For samples that typically yield less DNA or if the sagpl uired additional
digest buffer for thorough cell lysis, the analy tRgnsYer up to 5004 of the
digest solution to an EZ1 sample tube, add 1 cairieyRNA solution, and add
40044 of Buffer MTL to each tube(s).

e Load the sample(s) onto the EZ1 gglect the Large-Volume Protocol, and elute in
504 TE buffer. An additional rg#igentSlank with Buffer MTL added must be
extracted with all Large-Volygmnerotoc@l samples.

Option 2 — Large-Volume Pr,
¢ If the entire evidence s een consumed and digested, the analyst shall
transfer the entire est solution to an EZ1 sample tube (or tubes —

with no more th 00N each tube), add 14 of carrier RNA solution and add
40041 of BuffeT the tube(s).

e Runt -\VVolune protocol and elute in 100ul TE buffer.
NOTE: Ifa mple is extracted using the Large-Volume protocol and eluted in
50.1%hen tH@ reagent blank accompanying that sample will suffice as the
e for a consumed sample extracted using the Large-Volume protocol
d 10044. If no other Large-Volume protocol samples are extracted,
sure that a reagent blank is extracted using the Large-Volume protocol and
ed in at least 50.4.

onsumed Samples:

5.Upon completion of the EZ1 protocol, remove and cap the elution tubes
containing the purified DNA.

26.The extracted DNA is now ready for quantification and amplification. DNA
extracts can be stored for several weeks at 2°C to 8°C. Extracts should be
transferred to -20°C for long-term storage.
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27.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 reagen

28.Clean the piercing unit after each use by selecting option 2 (“Man”) on ai
menu, then option 3 (“Clean”). Then wipe each piercing unit downgadth etTRgol.
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Section 5 DNA Quantification

All questioned samples are quantified in duplicate. Quantification is not mandatoryto
database samples or forensic known samples.
References: Quantifiler® Kits User's Manual and Mx3000P On-line Userg %

(http://lwww.stratagene.com/manuals/)

5.1

5.1.1

Note: The lamp
before sam e
the screen @ box

Quantification of DNA using AB Quantifiler™ Kit on Sirflag@ne
Mx3000/3005P ™ \

Preparing the Mx3000P™ for a Run (L
Open the MxPro-Mx3000P™ Software.

In the New Options pop up select Quantitativ® P ltiple Standards) and
ensure the box Turn lamp on for warm-u;mf:h . Select OK.

Click File>Open and navigate to QPCR-t te.Mxp which is located in
DNA_Share in the Mx3000P Data Storage file.
st's initials (i.e. QPCR-YY-MMDDKAH)

with no template cgntrol? ells of each plate are to be run as NTCs. These
wells contain o ix. The first two columns always contain the standard
curve.

wety minutes to warm-up therefore open the Mx3000P software
tion, to allow time for lamp to warm-up. On the bottom right of

dl Jicate when the lamp is ready.
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5.1.2 Preparation of DNA Quantitation Standards
On the bench top prepare a three-fold serial dilution of the Quantifiler™ Human DN
Standard (provided in kit) in sterile H20 as follows:

Label eight sterile 0.5mL microcentrifuge tubes A through H.
Add 30uL sterile H20 to tube A.

Add 20uL sterile H20 to tubes B through H.

Thaw the Quantifiler™ Human DNA Standard completely. V 5

seconds and spin briefly.

e Transfer 10uL of DNA Standard (200ng/uL stock) into tube
briefly.

e Transfer 10uL of prepared Standard A into tube B:

e Continue the serial dilution through tube H.

.V and spin

pin briefly.

The approximate quantities of DNA in prepared SQtarfdar

Standard A ~ 50ng/uL

Standard B = 16.7ng/uL

Standard C ~ 5.56ng/uL

Standard D ~ 1.85ng/uL

Standard E ~ 0.62ng/uL

Standard F = 0.21ng/uL

Standard G = 0.068ngML

Standard H ~ 0.023ng/

rough H are as follows:

Note: In-house exp
least one week and s
made, expiratio

i ts demonstrated that the standard curve is stable for at
I stored in the freezer with documentation of the date
th€ H20 lot number.

5.1.3 Prepfring t eactions

Calculate ti\g volurle of each component needed to prepare the reactions in duplicate. .
Human Primer Mix at 10.5uL per reaction.

r™ PCR Reaction Mix at 12.5uL per reaction.

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

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

Swirl the PCR Reaction Mix gently before using. DO NOT vortex.
Pipette the required volumes of components into an appropriately sized tub
Vortex the master mix for 3 to 5 seconds.

Place a new Stratagene®, or equivalent, 96 well plate into well plate w&
rack.

Stratagene® 96-well plates are different than the plates used fo
Dispense 23uL of the PCR master mix into each reaction

plate.

Add 2uL of sample or standard to the appropriate wefS. Yo SamMe is added to
the NTC wells.

Use powder-free gloves and a Kimwipe to cov ens wi ratagene®, or
equivalent, optical strip caps.

Apply downward force to each cap then vigw trayfiroge*side to ensure all caps are

seated evenly.
Centrifuge samples in a plate centrifuge tO m sure there are no bubbles in the
wells.

Sample Loading
Use care when loading aggfunjpa e 96 well plate; the thermal block can be

hot.
Verify that the status L ED on the instrument) is solidly lit, indicating
that the instrumenggg.re foFuse.
Open the door oNghe 0/3005P ™ |ocated at the front of the instrument.
I

To gain acces thermal block, unlatch the hot-top assembly by pulling
forward ogthe nd then lifting the hot-top up and away from the thermal

Inseg@the 96
the {gper lel)
e and door on the instrument.

| plate into the thermal block. (Plate goes in with the ‘A’ well in
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5.1.5 Starting the Run
e Confirm that the worksheet has been saved as previously described.
e Click on the Run icon in the upper right hand corner of the screen. The runfgta

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

y.
e Click Start.
5.1.6 Analyzing the Data Q
e When the run is complete, click the Analysis icon in the u right hafd corner
r

of the screen.
e You are now in the Analysis Selection/Setup screen. e reWnat all used
sample wells are highlighted. Clicking All in the upge¥lef@han® corner of the 96-
e. |

well plate map will select/de-select all 96 wells have fewer than 96
samples, individual well or columns can be ingivi sefected by holding down
the ctrl key while selecting the wells.
e On the right hand side, under Algorithm nce ts, click off the Moving
average and Amplification based threshold b&ges Teaving only the Adaptive
baseline box checked.
e Click on the Results tab at the ig

5.16.1 Checking the Sta
e Under Well types show,

d.
t Amplification plots and in the Assays shown
rner of the window ensure FAM is the only one

box in the lower4gft
IeQing ROX, HEX, and CY5.
. s ®the standards in the box at the lower right hand corner of

staMard fails to amplify (no Ct value) or if there is a large
t value of the duplicate standards, you can remove the data

e Inthe Areato an eb

- Mo more than 3 points should be taken out and at least one of the high and
Y points (A and H) should always be retained.
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e Next, in the Area to analyze box in the upper right of the screen select the
Standard curve option. Under Assays shown (lower left) make sure FAM is t
only dye selected. Print this view.

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

e Generally, the Ct value of prepared Standard A should lie g&we@n 22°and 23
and the Ct value of prepared Standard H should lie betweey 32 3. When
the standard curve shifts to the right (higher Ct value ig\er #nount of
template DNA should be targeted for STR analysi tandard curve
shifts to the left (lower Ct values) a lower amount of§em
targeted for STR analysis. How much of an tn
depend on the degree of shift of the standara¥eur

ds to be made will

Note: If the standard curve plot values are margM)u ide the given ranges, the data
may be acceptable at the discretion of the Technical Manager.

5.1.6.2 Checking the Inter,
e Inthe Area to analyze lification plots. Under Assays shown

(lower left), select only the Internal PCR Control (IPC). Select the

Standard, Unkno xes in the Well types shown box in the lower

right hand corn

trol (IPC)

Ifas e has a Ct value >30, make a note of this so you can account for
ossi@le inhibition. This will need to be considered when setting up for
amplification.
a sample has a low IPC Ct value or no IPC Ct, but a high initial template
guantity, it is unlikely that PCR inhibitors are present.
o0 If a sample has no IPC Ct and no initial template quantity, it is not possible
to distinguish between the absence of DNA and PCR inhibition.
o Document the average IPC Ct value for all unknown samples on the Initial
Template Quantity printout
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5.1.6.3 Checking the Passive Reference

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

5.1.64 Checking the No Template Controls (NTC) \

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

the Assays shown box.

e Make sure the HEX Ct value is between 20 and 30 a

e HEX and FAM Ct values other than these could indidgte
master mix. Consult with the DNA Technical Manadgr.

bottom right of the window and select both FAM and HEX ogthefpo left in
e
nt

s no Ct value.
ination of the

5.1.6.5 Checking the Initial Template QURgtity
e On the right hand side of the screen und td analyze select Initial template
nly

quantity and in Assays shown select FAM only® Print this screen to show
concentration of DNA (ng/uL).

e From this view you can dete
analysis.

0 Reagent blanks 0 value for initial template quantity.

optical path. All blanks will be amplified
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Biological Screening Review Checklist

LAB NUMBER:

ANALYST:

Date Submitted for Review:

Technical Review Started: Reviewer:

Administrate Review Started: Reviewer:

eview
ew

Administrative R

Techn

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

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

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

Check grammar/spelling/pun

Report signed in LIMS

RIFICATION REVIEW Analyst: Date:

Semen/ABAcard® p30 Test

Species/ABAcard® HemaTrace®

Hairs - Stereoscopic

m .
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Appendix A Revision History

Version: FBCP1 2013 RO
Status: Archived

Sections of this manual were taken from the current versions of FBWI2012 RO an
FBP2012 RO. The revision history contains the substantive changes to the segions
contained within this document.

FBCP1 Original Manual
2013 RO 9 Location Revision
Page
Page
manuals.
n/a n/a Entire manual ent/equipment
user manuals. ng
Document )
1 1 Structure Updated as regui
Updated amp/3130 worksheet to reflect
4 FBP2012 RO, Section 1.2 instrugnen agde to the 3500x! genetic
page 66
FBP2012 RO egarding multiple injection times as
4 ' Section 1.2 now allows for only a single injection
page 66
DBRT - : *
FBP2012 RO, . Nated bullet to refle_ct that is replacmg the
5 age 67 Sectig bnote a sample with Data Below Reporting
pag eshold on the STR Results Table.
5 FBP2012 RO, Added bulleted statement defining how deduced
page 67 profiles are reported
FBP2012 RO, Removed reference to specific GeneMapper print
4-6 o .
pages 66-68 views as the names of these may change.
Updated details on documentation of
electropherograms based on data interpretation
5-7 Section 1.3 changes resulting from change of electrophoresis
platform to 3500xI. Added reference to Mixture
Interpretation Worksheet.
8-24 Section 2 Remove_d unnecessary non-procedural language
from entire section
: Removed references to STMP from entire sections
Section 2 . .
) . as procedure is no longer in use
tiple locations
13 n/a Section 2.2.1 g(ijddee'sd options for verification of negative sperm
53 FBP2012 RO, Section Removed images demonstrating packaging and
pages 14-16 2.11.11 labeling.
8-29 FBP2012 RO, Section 4 Removed. redundant and non-procedural language
pages 18-19 from section
FBP2012 RO, Former section 3.2 to the Forensic Biology
n/a n/a g .
pages 19 Administrative Manual
i FBWI2012 RO, . Changed all centrifuge speeds to “approximately
34-36 pages 26-28 Section 4.2.2 14.500 RPM".
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