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Laboratory organization

1.

To minimize the potential for carry-over contamination, the laboratory is organized so
that the areas for DNA extraction, PCR set-up, and handling amplified DNA are
physically isolated from each other. Each of the three areas is in a separate room.

Based on need, microcentrifuge tube racks have been placed in sample handling areas.
These racks should only leave their designated area to transport samples to the next
designated area. Immediately after transporting samples, the racks should be cleaned and
returned to their designated area.

Dedicated equipment such as pipetters should not leave their designated areas. Only the
samples in designated racks should move between areas.

Analysts in each work area must wear appropriate personal protective equipment (PPE).
Contamination preventive equipment (CPE) must be worn where available. All PPE and
CPE shall be donned in the bio-vestibules.

Required PPE and CPE for each laboratory are posted conspicuously in each bio-
vestibule.

Work Place Preparation

1.

Apply 10% bleach followed by water and/or 70% Ethanol to the entire work surface, cap
opener, and pipettes.

Obtain clean racks and cap openers, and irradiated microcentrifuge tubes, and irradiated
water from storage. Arrange work place to minimize crossover.

Position gloves nearby with 10% Bleach/70% Ethanol/water in order to facilitate frequent
glove changes and cleaning of equipment.
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Microcentrifuge tube and pipette handling

1. Microcentrifuge tubes, Microcon collection tubes, Dolphin tubes, and M48 tubes must be
irradiated prior to use.

2. Avoid splashes and aerosols. Centrifuge all liquid to the bottom of a closed
microcentrifuge tube before opening it.

3. Avoid touching the inside surface of the tube caps with pipetters, gloves, or lab coat
sleeves.

4. Use the correct pipetter for the volume to be pipetted. For pipetters with a maximum
volume of 20puL or over, the range begins at 10% of its maximum volume (i.e., a 100pL
pipette can be used for volumes of 10-100uL). For pipetters with a maximum volume of
10uL or under, the range begins at 5% of its maximum volume (i.e., a 10uL pipette can
be used for volumes of 0.5-10uL).

5. Filter pipette tips must be used when pipetting DNA and they should be used, whenever
possible, for other reagents. Use the appropriate size filter tips for the different pipetters;
the tip of the pipette should never touch the filter.

6. Always change pipette tips between handling each sample.

7. Never “blow out” the last bit of sample from a pipette. Blowing out increases the
potential for aerosols, this may contaminate a sample with DNA from other samples. The
accuracy of liquid volume delivered is not critical enough to justify blowing out.

8. Discard pipette tips if they accidentally touch the bench paper or any other surface.

0. Wipe the outside of the pipette with 10% bleach solution followed by a 70% ethanol
solution if the barrel goes inside a tube.

Sample handling

1. Samples that have not yet been amplified should never come in contact with equipment in

the amplified DNA work area. Samples that have been amplified should never come in
contact with equipment in the unamplified work area.
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6.

The DNA extraction and PCR setup of evidence samples should be performed at a
separate time from the DNA extraction and PCR setup of exemplars. This precaution
helps to prevent potential cross-contamination between evidence samples and exemplars.

Use disposable bench paper to prevent the accumulation of human DNA on permanent
work surfaces. 10% bleach followed by 70% ethanol should always be used to
decontaminate all work surfaces before and after each procedure.

Limit the quantity of samples handled in a single run to a manageable number. This
precaution will reduce the risk of sample mix-up and the potential for sample-to-sample
contamination.

Change gloves frequently to avoid sample-to-sample contamination. Change them
whenever they might have been contaminated with DNA and whenever exiting a sample

handling area.

Make sure worksheets and logbooks are completely filled out.

All worksheets must have the handwritten initials of the individual performing the test.

Body fluid identification

1.

The general laboratory policy is to identify the stain type (i.e., blood, semen, or saliva)
before individualization is attempted on serious cases such as sexual assaults, homicides,
robberies, and assaults. However, circumstances may exist when this will not be
possible. For example, on most property crime cases when a swab of an item is
submitted for testing, the analyst will cut the swab directly for individualization rather
than testing the swab for body fluid identification.

A positive screening test for blood followed by the detection of a real-time PCR
quantitation value greater than or equal to 0.1 pg/uL is indicative of the presence of
human blood.
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High Copy Number (HCN) testing is performed when the samples have a quantitation
value >7.5 pg/uL for YM1 (at least 195 pg per amp), >20 pg/uL for Identifiler 28 cycles
(at least 100 pg per amp), >10 pg/uL for Minifiler (at least 100pg per amp), or >5 pg/ul
for PowerPlex Y (at least 100pg per amp).

High Sensitivity DNA testing (Identifiler 31 cycles) can be performed if samples have a
quantitation value of less than 7.5 pg/uL (or 20 pg/uL) and greater than 1 pg/uL.

DNA Extraction Guidelines

Slightly different extraction procedures may be required for each type of specimen. Due to the
varied nature of evidence samples, the user may need to modify procedures.

1.

All tube set-ups must be witnessed/confirmed prior to starting the extraction (NOTE:
For differential extractions, the tube set-up should be witnessed after the incubation step.)

Use Kimwipes or a tube opener to open tubes containing samples; only one tube should
be uncapped at a time.

When pouring or pipetting Chelex solutions, the resin beads must be distributed evenly in
solution. This can be achieved by shaking or vortexing the tubes containing the Chelex
stock solution before aliquoting.

For pipetting Chelex, the pipette tip used must have a relatively large bore — 1 mL pipette
tips are adequate.

Be aware of small particles of fabric, which may cling to the outside of tubes.

With the exception of the Mitochondrial DNA Team and the High Sensitivity Team, two
extraction negative controls (E-neg) must be included with each batch of extractions to
demonstrate extraction integrity. The first E-Neg will typically be subjected to a micro-
con and will be consumed to ensure that an E-neg associated with each extraction set will
be extracted concurrently with the samples, and run using the same instrument model and
under the same or more sensitive injection conditions as the samples. The second E-Neg
will ensure that the samples in that extraction set can be sent on for further testing in
another team or in a future kit. In the Mitochondrial DNA Team and the High Sensitivity
Team, only one extraction negative control is needed.

Refer to the end of this section for flow charts.
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10.

The extraction negative control contains all solutions used in the extraction process but
no biological fluid or sample. For samples that will be amplified in YM1, the associated
extraction negative control should be re-quantified to confirm any quantitation value of
1.00 pg/pL or greater. For samples that will be amplified in Identifiler (28 or 31 cycles),
PowerPlex Y, or MiniFiler, the associated extraction negative should be re-quantified to
confirm any quantitation value of 0.2 pg/uL or greater.

If a sample is found to contain less than 7.5 pg/uL of DNA, then the sample should not
be amplified in YMI1. If a sample is found to contain less than 20 pg/uL of DNA, then
the sample should not be amplified in Identifiler (28 cycles), PowerPlex Y, or MiniFiler.
It can be re-extracted, reported as containing insufficient DNA, concentrated using a
Microcon-100 (see Section 3 of the STR manual), or possibly submitted for High
Sensitivity testing. The interpreting analyst shall consult with a supervisor to determine
how to proceed. Other DNA samples may also be concentrated and purified using a
Microcon-100 if the DNA is suspected of being degraded or shows inhibition or
background fluorescence during quantitation. Samples that are 1 pg/uL to 20pg/uL may
be submitted for high sensitivity testing with a supervisor’s permission.

After extraction, the tubes containing the unamplified DNA should be transferred to a
box and stored in the appropriate refrigerator or freezer. The tubes should not be stored
in the extraction racks.

All tubes must have the complete case number, sample identifier and IA initials on the
side of the tube. This includes aliquots submitted for quantitation.

Extract tracking sheets are created for each case within an extraction set. Any aliquots
subsequent to the first quantitation attempt should be recorded on this tracking sheet.
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HSC, PC, and X-TEAMS — EXTRACTION NEGATIVE FLOW
AUTOSOMAL STR TESTING

All Extractions for
Autosomal STR
Testing to start

with an
“ENeg1”and an
“ENeg2"

. "ENeg2” to remain
untouched.

. "ENeg1” to be
aliquotted for All Samples fail.
quantitation, "ENeg1" Fails——» Samples to be re-
amp’ed, and run extracted.
alongside the
samples in “ID28
Normal.”

"ENeg1" Passes

All Samples pass.

A

"ENeg1" to be
Microconned to 20ulL.

Samples in the same
extraction set cannot
be microconned for
Identifiler.

Run the Microconned
"ENeg1" in “ID28 ———————FAIL———
Normal” Parameters

PASS

. Samples in same set
can be microconned
and run in “ID28 IMPORTANT NOTE:
Normal” Parameters.

. "ENeg2" will be used if If samples need to be tested for Y-STR’s, they
a sample from the must be recut, re-extracted, and follow the Y-
same extraction set is STR flowchart.
going to High
Sensitivity Testing.
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HYBRID TEAM — EXTRACTION NEGATIVE FLOW

AUTOSOMAL STR TESTING

All Extractions for
Autosomal STR
Testing to start
with an "ENeg1"
and an "ENeg2"

A

. "ENeg2" to remain
untouched.

. "ENeg1" to be
aliquotted for
quantitation,
amp’ed, and run
alongside the
samples in “ID28
High.”

"ENeg1" Passes

All Samples pass.

A

"ENeg1" to be
Microconned to 20ul.

A

Run the Microconned
"ENeg1" in “ID31 High”
Parameters

PASS

i

. Samples in same set
can be microconned
and run in “ID31 High”
Parameters.

. If any extract needs to
go to YM1, "ENeg2"
will be used as per
YM1 protocols.

"ENeg1" Fails——» Samples to be re-

All Samples fail.

extracted.

FAIL————»

Refer to Section 12 of
the STR Manual
(Table 12.3) for

guidance
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Y-STR TESTING (ALL APPLICABLE TEAMS)
EXTRACTION NEGATIVE FLOW

. "ENeg2" to remain

untouched.
All Extractions for e "ENeg1"to be
Y-STR Testing to aliquotted for All Samples fail.

start with an » quantitation, ————"ENeg1" Fails————» Samples to be re-
"ENeg1" and an amp’ed, and run extracted.
"ENeg2" alongside the
samples in
“Normal.”

"ENeg1" Passes

5uL of "ENeg1" No samples in the
amp’ed and run in "ENeg1" Fails in ID28———»| same extraction set
“ID Normal” can be sent to ID

"ENeg1" Passes

Any sample can
be run in “ID28
Normal”

A

"ENeg1" to be
Microconned to 50uL.

A,

No samples in the

Run the Microconned same extraction set
"ENeg1"in “Y-STR |——FAIL—— | can be microconned
Re-run” Parameters and run in “Y-STR Re-

run” parameters

PASS

l

. Samples in same set
can be microconned
and run in any Y-STR
Parameter.

e  "ENeg2"is left
untouched and can be
used under certain
circumstances (ex: If
"ENeg1" Microcon Re-
run fails, then "ENeg2"
can be run Microcon in
“Normal” to determine
pass or fail).
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Controls for PCR analysis
The following controls must be processed alongside the sample analysis:

1. A positive control is a DNA sample where the STR alleles for the relevant STR loci are
known. The positive control tests the success and the specificity of the amplification, and
during the detection and analysis stage the correct allele calling by the software.

2. An extraction negative control consists of all reagents used in the extraction process and
is necessary to detect DNA contamination of these reagents. Note: Since the Y STR
system only detects male DNA, one cannot infer from a clean Y STR extraction negative
the absence of female DNA. Therefore, an extraction negative control originally typed in
Y STRs must be retested if the samples are amped in Identifiler.

3. Samples that were extracted together should all be amplified together, so that every
sample is run parallel to its associated extraction negative control.

4. An amplification negative control consists of only amplification reagents without the
addition of DNA, and is used to detect DNA contamination of the amplification reagents.

Failure of any of the controls does not automatically invalidate the test. Under certain
circumstances it is acceptable to retest negative and positive controls. See STR Results
Interpretation Procedure for rules on retesting of control samples.

Concordant analyses and “duplicate rule”

The general laboratory policy is to confirm DNA results either by having concordant DNA
results within a case, or (for 28-cycle systems) by duplicating the DNA results with a separate
aliquot, amplification, and electrophoresis plate. The most common situations are confirmation
of a match or exclusion within a case and confirming DNA results when less than the optimal
amount of DNA is amplified. Concordant and duplicate analyses are also used to detect sample
mix-up and confirm the presence of DNA mixtures.

1. For evidence samples, the following guidelines apply:
a. Identical DNA profiles among at least two items (two evidence samples or one

evidence sample plus an exemplar) within a case are considered internally
concordant results (“duplicate rule”).
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If a sample does not match any other sample in the case, it must be duplicated by
a second amplification. If the only result was obtained using Y-STRs, this must
be duplicated in the Y system.

If after the first DNA analysis there is an indication that the sample consists of a
mixture of DNA, several scenarios must be considered. Further analysis steps
have to be decided based on the nature of each case. Consult with your supervisor
if you encounter a situation that is not represented in the following examples:

1) If all alleles in a mixture are consistent with coming from any of the
known or unknown samples in the case, e.g. a victim and a semen source,
no further concordance testing is needed. Further testing could be
performed if needed (e.g., to obtain a CODIS profile).

2) If two or more mixtures in a case are consistent with each other and
display the same allele combinations, they are considered duplicated.

3) If one or more alleles cannot be accounted for by other contributors in the
case, the presence of the foreign component must be confirmed by a
second amplification.

4) If there is only one sample in a case and this happens to be a mixed
sample, the results need to be confirmed by a second amplification.

5) Inconclusive samples (as defined in the STR Results Interpretation
Procedure) that cannot be used for comparison do not require duplication.

Another reason for duplication is to confirm results when a low amount of DNA
is obtained from an evidence sample and/or less than optimal amounts of DNA
are amplified to account for possible stochastic effects.

Duplicate Identifiler 28 amplifications are required when there is less than 1000
pg of DNA in the total extraction volume (e.g., calculate total yield by
multiplying DNA concentration by the 200 uL in a Chelex extraction); any
duplicate amplification done for this reason should be performed as soon as
possible after extraction to minimize loss of DNA in the extract.
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Another method to satisfy this policy is if two different kits with overlapping loci
are used. At least two (2) autosomal loci must be duplicated to confirm results.
(For example, using Cofiler/Profiler Plus or Identifiler/MiniFiler on the same
evidence sample.)

e. Automatic duplications designed to streamline testing of any evidence samples is
also permitted.

2. For exemplar samples, duplication is designed to rule out false exclusions based on
sample mix-up, and also to streamline testing. Duplication must start with a second
independent extraction, with the exemplar cut and submitted for extraction at a different
time. The two resulting extracts must be aliquotted for amplification separately at
different times, and aliquotted for electrophoresis separately and run on separate plates.
If there is no additional exemplar material available for extraction, the duplication may
begin at the amplification stage.

To streamline testing, all suspect and victim exemplars may be duplicated.
The following guidelines apply for required duplications:

a. If the DNA profile of a victim’s exemplar does not match any of the DNA
profiles of evidence samples in the case, including mixtures, the victim’s
exemplar must be duplicated to eliminate the possibility of an exemplar mix-up.
This is because it is highly likely that an exemplar mix-up would generate a false
exclusion.

b. Duplication of a victim’s DNA profile is not necessary in a negative case (no
alleles detected in evidence samples).

c. Since duplicate exemplar analyses are performed to confirm the exclusion, a
partial DNA profile (at least one complete locus) that demonstrates an exclusion
is sufficient.

d. If the DNA profile of a victim’s exemplar matches any of the DNA profiles of
evidence in the case, or is present in a mixture, the exemplar does not have to be
duplicated. This is because it is highly unlikely that a sample mix-up would
generate a false inclusion.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

GENERAL GUIDELINES FOR DNA CASEWORK

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 EUGENE LIEN 12 OF 15
e. If the DNA profile of a suspect’s exemplar (or other non-victim elimination

exemplar) does not match any of the DNA profiles in the case, or in the local
database, the exemplar does not have to be duplicated. This is meant to
streamline the process similar to convicted offender testing.

f. If the DNA profile of a suspect’s exemplar matches any of the DNA profiles in
the case, or in the local database, the suspect’s exemplar has to be duplicated to
eliminate the possibility of an exemplar mix-up. This is meant to streamline the
process similar to convicted offender testing.

g. Pseudo exemplars do not have to be duplicated, regardless if the DNA profile
matches any of the DNA profiles in the case.

3. For evidence samples or exemplar samples analyzed in DNA systems containing
overlapping loci, the DNA results for the overlapping loci must be consistent. If no or
partial results were obtained for some of the overlapping loci, this amplification is still
valid if consistent results were obtained for at least one overlapping locus (Amelogenin is
not considered an overlapping locus in this context). If the partial amplification confirms
a match or an exclusion of an exemplar or another evidence sample, it does not have to be

repeated.

4. Partial profiles can satisfy the duplication policy. Consistent DNA typing results from at
least one overlapping locus in a different amplification is considered a concordant
analysis.

5. For Y-STR testing, the sample does not have to be reamplified if the internal duplication

rule applies or if the Y-STR results are concordant with the autosomal results: confirming
an exclusion or inclusion, confirming the presence of male DNA, confirming the number
of semen donors. Based on the case scenario it might be necessary to reamplify in order
to confirm the exact Y-STR allele calls. There might not be sufficient autosomal data to
establish concordance.
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Exogenous DNA Policy

Exogenous DNA is defined as the addition of DNA/biological fluid to evidence or controls
subsequent to the crime. Sources of exogenous DNA could be first responders, EMT’s, crime
scene technicians, MLI’s, ME’s, ADA’s, NYPD personnel, or laboratory personnel.

1.

Medical treatment and decontamination of hazardous materials are the first priority.
Steps should be taken to minimize exogenous DNA as much as possible.

The source of any exogenous DNA should be identified so that samples can be properly
interpreted. It may be possible to identify the source by:

a. Examining other samples from the same batch for similar occurrences.

b. Examining samples from different batches, handled or processed at approximately
the same time for possible similar occurrences (such as from dirty equipment or
surfaces).

c. Processing elimination samples to look for exogenous DNA occurring in the field

or by laboratory personnel

Samples should be routinely compared to case specific elimination samples, personnel
databases, and the local CODIS database for possible matches. Mixtures may have to be
manually compared.

If a negative or positive control contains exogenous DNA, all the associated samples are
deemed inconclusive and their alleles are not listed in the report. The samples should be
re-extracted or re-amplified, if possible.

If a clean result cannot be obtained or the sample cannot be repeated then the summary
section of the reports should state “The following sample(s) can not be used for
comparison due to quality control reasons.”

Once exogenous DNA has been discovered, the first step is to try to find an alternate
sample.
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a. As appropriate, a new extraction, amplification, or electrophoresis of the same

sample can serve as an alternate for the affected sample. For this type of alternate
sample the discovery of exogenous DNA is not noted in the report. However all
case notes related to the discovery of exogenous DNA are retained in the case file
for review by the quality assurance group, forensic biology staff, attorneys and
outside experts. A form is inserted on the right side of the case file identifying the
source of the exogenous DNA by Lab Type ID Number, if known, and stating
which samples were affected.

If there are other samples from the crime scene which would serve the same
purpose, they could be used as an alternate sample. For example, in a blood trail
or a blood spatter, another sample from the same source should be used. Another
swab or underwear cutting should be used for a sexual assault. In this scenario,
the sample containing the exogenous DNA should be listed in the summary
section of the report as follows: “The [sample] can not be used for comparison
because it appears to contain DNA consistent with a {NYPD member, OCME
[laboratory] member, medical responder}. Instead please see [alternate
sample] for comparison”. No names for the possible source(s) of the
exogenous DNA are listed in the report. All case notes related to the event are
retained in the case file for review by attorneys and their experts. A form is
inserted on the right side of the case file identifying the source of the exogenous
DNA by Lab Type ID Number, if known, and stating which samples were
affected.

5. If an alternate sample cannot be found then only samples containing a partial profile of
the exogenous DNA can be interpreted. Interpreting samples containing a full profile of
the exogenous DNA could lead to erroneous conclusions due to the masking effect of
significant amounts of DNA.

a.

If a sample has a single source of DNA and this DNA appears to be exogenous
DNA then the following should be listed in the summary section of the report:
“The [sample] will not be used for comparison because it appears to contain
DNA consistent with a {NYPD member, OCME [laboratory] member,
medical responder}.” No names for the possible source(s) of exogenous DNA
are listed in the report. All case notes related to the event are retained in the case
file for review by the quality assurance group, forensic biology staff, attorneys,
and outside experts. A form is inserted on the right side of the case file
identifying the source of the exogenous DNA by Lab Type ID Number and
stating which samples were contaminated.
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DNA storage

1.

If a sample contains a mixture of DNA and ALL of the alleles from the source of
the exogenous DNA appear in the mixture then the following should be listed in
the summary section of the report. “The [sample] contains a mixture of DNA.
The mixture is consistent with a {NYPD member, OCME [laboratory]
member, medical responder} and at least [#] other individual(s).” The
[sample] will not be used for comparison.” No names for the possible source(s)
of exogenous DNA are listed in the report. All case notes related to the event are
retained in the case file for review by the quality assurance group, forensic
biology staff, attorneys, and outside experts. A form is inserted on the right side
of the case file identifying the source of the exogenous DNA by Lab Type ID
Number and stating which samples were affected.

Store evidence and unamplified DNA in a separate refrigerator or freezer from the
amplified DNA.

During analysis, all evidence, unamplified DNA, and amplified DNA should be stored
refrigerated or frozen. Freezing is generally better for long term storage.

Amplified DNA is discarded after the Genotyper analysis is completed.

DNA extracts are retained refrigerated for a period of time, then frozen for long-term
storage.

Revision History:
March 24, 2010 — Initial version of procedure.
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Sample sizes for Chelex extraction should be approximatthyo8liquid blood or saliva, 1/3 of
aswab, or a 3x3mm cutting of a bloodstain.

1. Remove the extraction rack from the refrigerator. Extract either evidence or exemplars.
Obtain a tube for the extraction negative and label it.

2. Have a witness confirm the order of the samples.

3. Pipet 1 mL of sterile deionized water into each of the tubesw extraction rack.

4, Mix the tubes by inversion or vortexing. 0%

5. Incubate in a shaker (at approx. 1000 rpm) at roonﬁ)erature for 15 to 30 minutes.
6. Spin in a microcentrifuge for 2 to 3 minutes at W00 to 15,000 x g (13,200 rpm).

7. Carefully remove supernatant (all but 30\5 . Wf the sample is a bloodstain or swab,

leave the substrate in the tube with (gi)%

8. Add 175 |L of 5% Chelex (from a@el “resuspended Chelex smijt

9. Incubate at 56°C for 15t 38S09utes.
;o

10. Vortex at high spee&c@

11. Incubate at 100‘@ 8 minutes using a screw-down rack.

10 seconds.

12.  Vortex at &peed for 5 to 10 seconds.

13. Spin in a microcentrifuge for 2 to 3 minutes at 10,000 to 15,000 x g (13,200 rpm).

14. Pipet aliquots of neat and/or diluted extract (using)Tito microcentrifuge tubes for
real-time PCR analysis to determine human DNA concentration (refer to Section 4 of the
STR manual).

15. Store the extracts at 2 to 8°C or frozen.

16. Samples should be added to the next available Rotorgene Summary Sheet, saved to the
appropriate folder on the network pertaining to your casework group.

Revision History:
March 24, 2010 — Initial version of procedure.
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Sample sizes for this Chelex extraction should be approximately a 3x3mm cutting of tissue.

1.

10.

11.

12.

13.

14.

15.

Remove the extraction rack from the refrigerator. Extract either evidence or exemplars.
Obtain a tube for the extraction negative and label it. Have a withess confirm the order of
the samples.

Pipet 1 mL of sterile deionized water into each of the tubes in the extraction rack. Mix
the tubes by inversion or vortexing.

Incubate at room temperature for 15 to 30 minutes. Mix o \@nally by inversion or

vortexing. 0

Spin in a microcentrifuge for 2 to 3 minutes at 10,0@15,000 X g (13,200 rpm).

Carefully remove supernatant (all but 30 to R\

To each tube add: 20Q jof 5% Chelex Mm a well-resuspended Chelex smijt
1pL of 20 mg/ %oteinase K

Mix using pipette tip. {1/

Incubate at 56°C for 60 min‘{@K

Vortex at high speed for 10 seconds.

Incubate at 100°C* minutes using a screw down rack.

Vortex at hig{@ d for 5 to 10 seconds.

Spinin a %centrifuge for 2 to 3 minutes at 10,000 to 15,000 x g (13,200 rpm).

As needed, pipet aliquots of a neat, 1/100 dilution and a 1/10,000 dilution (ughg TE

into microcentrifuge tubes for real-time PCR analysis to determine human DNA

concentration (refer to Section 4 of the STR manual).

Store the extracts at 2 to 8°C or frozen.

Samples should be added to the next available Rotorgene Summary Sheet, saved to the
appropriate folder on the network pertaining to your casework group.

Revision History:

March 24, 2010 — Initial version of procedure.
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(FOR AMYLASE POSITIVE STAINSOR SWABS, CIGARETTE BUTTS, SCRAPINGYS)

Sample sizes for this Chelex extraction should be approximately a 5x5mm cutting or 50% of the
scrapings recovered from an item.

1.

10.

11.

12.

Remove the extraction rack from the refrigerator. Extract either evidence or exemplars.
Obtain a tube for the extraction negative and label it.

Have a witness confirm the order of the samples. %

To each tube add: 2@ of 5% Chelex (from a WeII-res@ded Chelex smrt
1ul of 20 mg/mL Proteinase KQ

(Note: For very large cuttings, the reaction ca led up to 4 times this amount. This
must be indicated on the extraction she caling up any higher requires

permission from the supervisor and/OKJA of the case. The final extract may need
to be Microcon concentrated.)

Mix using pipette tip. (19

Incubate at 56°C for 60 min @K

Vortex at high speed for 10 seconds.

Incubate at 100°C'@ minutes using a screw down rack.

Vortex at hig \Qd for 5 to 10 seconds.

Spinina &r}centrifuge for 2 to 3 minutes at 10,000 to 15,000 x g (13,200 rpm).

As needed, pipet neat and a 1/100 dilution (usiri9) o microcentrifuge tubes for
Real-Time PCR analysis to determine human DNA concentration (refer to Section 4 of
the STR manual).

Store the remainder of the supernatant at 2 to 8°C or frozen.

Samples should be added to the next available Rotorgene Summary Sheet, saved to the
appropriate folder on the network pertaining to your casework group.

Revision History:

March 24, 2010 — Initial version of procedure.
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NOTE: For very large cuttings 200 pL of Chelex might not be enough to provide enough
suspension of the sample. Thereaction can be scaled up and reconcentrated
using Microcon concentrators.

Sample sizes for non-differential Chelex extractions depend on the circumstances of the case.
Regularly 1/3 of a swab or a 3x3mm cutting of a stain should be used. For cases where semen is
present but no sperm cells were detected, the sample size can be increased.

1. Remove the extraction rack from the refrigerator. Obtain a u%for the extraction
negative and label it.

2. Have a witness confirm the order of the samples. QO

1ul of 20 mg/mL Proteina
7y of 1M DTT

3. To each tube add: 20Q jof 5% Chelex (from@ suspended Chelex smijt
S

4. Use the pipette tip when adding th to thoroughly mix the contents of the tubes.
5. Incubate at 56°C for approximately 2*hours.

6. Vortex at high speed for g‘é@seconds.

7. Incubate at 100°C f(@inutes using a screw down rack.
8. Vortex at high s or 10 to 30 seconds.
9. Spin in a kY entrifuge for 2 to 3 minutes at 10,000 to 15,000 x g (13,200 rpm).

10. Pipet aliquots of neat and 1/100 dilution (using"TiBto microcentrifuge tubes for real-
time PCR analysis to determine human DNA concentration (refer to Section 4 of the STR
manual).

11. Store the extracts at 2 to 8°C or frozen.

12. Samples should be added to the next available Rotorgene Summary Sheet, saved to the
appropriate folder on the network pertaining to your casework group.

Revision History:
March 24, 2010 — Initial version of procedure.
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Approximately 1/3 of a swab or a 3x3mm cutting of a stain should be used for this type of
extraction.

1. Remove the extraction rack from the refrigerator.

2. Pipet 1 mL of PBS into each tube, including a tube for an extraction negative control, in
the extraction rack.

3. Mix by inversion or vortexing. \%

4. Incubate at room temperature overnight or for a minimug hour using a shaking
platform (at approx. 1000 rpm). Q

5. Have a witness confirm the order of the sample @

6. Vortex or sonicate the substrate or swab fd\qt least 2 minutes to agitate the cells off of
the substrate or swab. At this point, IabMe extraction negative control with the date
and time.

7. Label new tubes to hold the sw. gr]ﬁbstrate remains. Sterilize tweezers with 10%

bleach, distilled water, and 7 ‘@ anol before the removal of each sample. Remove the
swab or other substrate fr. sample tube, one tube at a time, using sterile tweezers
and close tube. Place S\Aéor substrate in the sterile labeled substrate remains fraction

tube. AQ

*

8. Spinin a microwge for 5 minutes at 10,000 to 15,000 x g (13,200 rpm).
9. Without di INg the pellet, remove and discard all butl56fithe supernatant.
10. Resuspend the pellet in the remaining &My stirring with a sterile pipette tip.

11. To the approximately 50L of resuspended cell debris pellet, add 1&Gsterile
deionized water (final volume of 200

12. Add 1 (L of 20 mg/mL Proteinase K. Vortex briefly to repaad the pellet.

13. Incubate at 56°C for about 60 minutes to lyse epithelial cells, but for no more than 75
minutes, to minimize sperm lysis.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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14. During the incubation step do the following:

a. Label a new tube for each sample, including an epithelial cell extraction negative
control. Mark each tube as an epithelial cell fraction.

b. Add 50 [L of 20% Chelex (from a well-resuspended Chelextsmi)i to each
epithelial cell fraction tube.

C. Close tubes.

15. Spin the extract in a microcentrifuge at 10,000 to 15,000 x \%200 rpm) for 5 minutes.

16.  Add 150 L of the supernatant from each sample and thesgi egative to its
respective epithelial cell fraction sample tube. Store or on ice until step 20.

17.  Wash the sperm pellet with Digest Buffer as fgll
a. Resuspend the pellet in 0.5 mL Digest r.
b Vortex briefly to resuspend pellet. '\
C. Spin in a microcentrifuge at 10 OCNO 5,000 x g (13,200 rpm) for 5 minutes.
d. Remove all but 50L of the s tant and discard the supernatant.
e Repeat steps a-d for a total bfj5,Tmes.

18.  Wash the sperm pellet once@terila(ﬂﬁs follows:
a. Resuspend the pellet INI mL sterile@H
b. Vortex briefly to re§pend pellet.
C. Spin in a micr rifuge at 10,000 to 15,000 x g (13,200 rpm) for 5 minutes.
d. Remove all Olpof the supernatant and discard the supernatant.

19. Resuspend t@t by stirring with a sterile pipette tip.

20. To the app¥oximately 50 resuspended sperm fraction and to the tubes comggihe
substrate remains and the sperm fraction extraction negative, addl ®56% Chelex, 1
pL of 20 mg/mL Proteinase K, anduL of 1M DTT. Mix gently.

21.  Vortex both the epithelial cell and sperm fractions. The following steps apply to all
fractions.

22. Incubate at 56°C for approximately 60 minutes.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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23.  Vortex at high speed for 5 to 10 seconds.
24. Incubate at 100°C for 8 minutes using a screw down rack.
25.  Vortex at high speed for 5 to 10 seconds.

26. Spin in a microcentrifuge for 2 to 3 minutes at 10,000 to 15,000 x g (13,200 rpm).

real-time PCR analysis to determine human DNA concentr,

STR manual). 0

28. Store the extracts at 2 to 8°C or frozen. @Q

27. Pipet aliquots of neat and a 1/100 dilution (using)Tigto mic;%ifuge tubes for

refer to Section 4 of the

29. Samples should be added to the next availab orgene Summary Sheet, saved to the

appropriate folder on the network pertaininN your casework group.

O
D
N\

N

o

?S

Revision History:
March 24, 2010 — Initial version of procedure.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLSFOR FORENSIC STR ANALYSIS

DNA EXTRACTION FROM HAIR

DATE EFFECTIVE
03-24-2010

APPROVED BY
EUGENE LIEN

PAGE
10F1

Refer to the following sections of the Protocols for Forensic Mitochondrial DNA Analysis:

Hair Examination

Mitochondrial and Nuclear DNA Hair Extraction

Mideo Macro/Microscopic Digital Imaging

Revision History:
March 24, 2010 — Initial version of procedure.
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A. Sample Preparation

Liguid/dry blood, bone marrow, oral swab and tissue sample preparation

Stained substrates and oral swabs should be cut into small pieces (3 x 3 mm). Tissues
should be minced into small pieces in a weigh boat using a sterile scalpel or razor blade.
Place samples in 1.5mL microcentrifuge tubes or conical tubes when appropriate. See
table below for various sample types.

Proceed to Section B: Sample Incubation

X
Sample type Amount \'

Liquid blood 100 to 500 AN "

Bone marrow 0.5x O.@El.S x 1.5¢cm
Oral swab 1/3 toh\wh\ole swab
Blood stain PRX .écm to 1.5 x 1.5cn]

Soft tissue ‘Vx 0.5cmto 1.5 x 1.5¢cn

Paraffin embedd%ﬂ&u, 0.3x0.3cmtol.0x1.dcm

1%

N4

Bone preparation @6
Before extraction, or tooth specimen should be cleaned entirely of soft tissue and
dirt using a ran ethods, such as scraping, rinsing and sonication. A combination of
sterile scalpels ile toothbrushes and running water should be used to clean the
specimen & sonication bath, the sample is placed in a conical tube and covered with
a 5% Terg%hme solution. For additional cleaning, the sonication step may be repeated
multiple times by decanting the liquid and replacing with fresh Terg-a-zyme solution.
After cleaning, the sample is usually rinsed with distilled water and dried usirig¢a 56
incubator (drying time may vary from a few hours to overnight).

Note: Terg-a-zyme is an enzyme-active powdered detergent. A 5% solution should
be made fresh prior to bone preparation and cleaning. Refer to Appendix A
in the Quality Assurance Manual. Once prepared, the reagent will only be
effective for up to 16 hours.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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10.

Photograph bone or tooth sample after cleaning. Measure and weigh specimen
prior to sampling.

If several bones are available, generally compact bone is preferred, such as
humerus, femur, or tibia.

*WARNING**

Protective eyewear, lab coats, cut resistant gloves, sleeve protectors, and
HEPA-filtered facial masks should be worn when cuti one. Avoid
breathing bone dust. All cutting of bone must be dwder a biological

hood. 0

Using an autopsy saw or a Dremel tool equi @Nith a 409 or 420 cutting wheel,
cut the bone specimen into approximatel mm size pieces. Take enough
cuttings for an end weight of approxima g. For older or compromised bones,
several aliquots of 2g can be extract®dg and combined during the Microcon step.
For tooth samples, the whole rootfShould be taken. Note: The cutting wheel
should be disposed of after ea se and the Dremel and hood should be
completely wiped down with§b and ethanol

Place bone cuttings i;@ conical tubes labeled with the FB case number,
iti d date.

45 minutes.» e: Ensure water level in the sonicator is 1-2 inches from the

top. \Q

Deﬁg Terg-a-zyme and wash with distilled water until no detergent bubbles

ME#, PM item #, irztl
Cover bone cu?t@ ith 5% Terg-a-zyme solution and sonicate samples for 30-

rem .

If necessary, repeat with fresh changes of 5% Terg-a-zyme and water washes until
the dirt has been removed.

Place the clean cuttings in a weigh boat on a small Kim Wipe. Cover with
another weigh boat. Label the weight boat with the FB case number, ME#, PM
item #, initials, and date.

Seal with evidence tape.

Dry in a 56C incubator for a few hours or overnight. After sufficient drying,
weigh bone cuttings. The bone sample must be completely dry before milling.
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Sample milling with the SPEX Certiprep 6750 Freezer Mill

All freezer mill parts that come into contact with bone specimens, such as the cylinders,
metal end plugs and impactors, should be cleaned, dried and sterilized prior to use. See
Step 22 for appropriate cleaning procedure.

1. Assemble specimen vials in the following order: metal bottom, plastic cylinder,
impactor, and metal top.

2. Place under UV light for a minimum of 15 minutes. %
3. Label metal bottoms with a case identifier using @@'ink Sharpie.

4. Add bone cuttings to specimen vial around i or using decontaminated
forceps. Cover with metal top. Note: Sh ecimen vial and ensure that the
impactor can move back and forth.

5. Wipe down inside of mill with a w@er towddo not use bleach or ethanol.
6. Plug in mill and switch ON. (1/

7. Obtain liquid nltrogen ﬂank by filling transfer container. Be aware that the
liquid nitrogen tan empty when the detector level reads anywhere from
Hl/ ” to “empty”

**WARNING’Q
Liquid Ni \ can be hazardous. Use cryogenic gloves, protective
shield and lab coats when handling. Avoid liquid nitrogen

eyewe
spl?’g 0 face and hands.

8. Open the freezer mill lid. Add liquid nitrogen slowly into the mill up to the FILL
LINE to avoid splashing and boiling over.

9. Place the specimen vial into the round chamber. If processing more than one
bone sample it is possible to save pre-cooling time by placing up to two vials in
the mesh container inside the mill.

10. Change cycle number to match total number of samples plus two (n + 2).
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11.  Adjust mill settings as follows:

Cycle set to # of samples + 2
Time T1 (milling) 2.0 min
T2 (pause) 2.0 min
T3 (pre-cool) 15.0 min

Rate Bones — 8-10
Teeth — 6-8 %
12.  Close cover slowly to avoid any liquid nitrogen spl and press RUN to start
the mill. Pre-cooling will begin followed by the gMlifxg cycle.
13.  During the 2-minute pause phase, it is no ible to open the mill and remove
the finished sample using cryogenic gl

14.  Place one of the pre-cooled specq\'\waltlng in the dock in the round chamber.

15.  If liquid nitrogen level is bel LL LINE , refill. A loud noise during

milling means that the I|q gen level is low. If liquid nitrogen is not
refilled, damage to th |II parts, and cylinder can occur.

16. Close the lid and p again. Repeat from Step 11 until all samples are
processed.

pulveriz emove the metal top using the Spex Certi-Prep opening device.
Note: QQ les may be reinserted into the mill for additional grinding.

17.  Inspect @ple after removal from the mill. If sample is sufficiently

18. Using decontaminated tweezers, remove impactor from vial and submerge in 10%
bleach.

19. Empty bone dust into labeled 50mL Falcon tube. Ensure complete dust transfer
by tapping bottom of cylinder. Weigh bone dust and document.

20. Soak metal end parts and plastic cylinder in 10% Bleach.
21.  When milling is complete, switch mill to OF&nd unplug. Leave cover open for

liquid nitrogen to evaporate. The next day, lower cover and place in storage until
next use.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

ORGANIC EXTRACTION

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 EUGENE LIEN 5 OF 13

22.  Mill Parts -Clean Up: Mill parts must be cleaned immediately after processing.
If this is not possible, steps a-b must be completed before leaving overnight.

a. Rinse off with 10% bleach.

b. Soak all parts in 0.1% SDS.

C. Brush parts with a new toothbrush to remove any residual bone dust.

d. Rinse with water.

e. Soak parts in 10% bleach and brush each part in bleach individually.

f. Rinse with water.

g. Separate the plastic cylinders from the metal a%

h. Rinse in 100% ethanol. ONLY¥he metal top, \Q ottom, and
compactor can be rinsed in 100% ethanol@\imfe the plastic
cylinder in ethanol as it will cause the plagte/tylinder to break.

I. Use isopropanol to remove any identj marks made with a Sharpie on
the tops or bottoms of the cylinder

J- Dry and expose the parts to UV or a minimum of 2 hours. The UV

light in a biological hood or ab(ataLinker can be used.

23.  Proceed to Section B: Sample@bation.

Laser Microdissection of Prqg\@xof Conception
1. Initial processing 6

The product@onception (POC) can be received in different stages of

preparatiQQ
a) ?gg% scrapings in saline buffer:
Remove tissue from liquid either by filtration or centrifugation:
= Transfer liquid to 50mL falcon tube
= Spin sample in a bench top Eppendorf or IEC Centra CL3R at
1000 RPM for 5 minutes
= Discard liquid supernatant
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Submit sample to the Histology department for tissue processing
according to the OCME Histology Procedure Manual section E. Then
proceed as for b).

b) POC fixated and embedded in paraffin blocks:

Contact histology department and ask them to prepare microscope slides
from the paraffin block using the following precautions:

» Use disposable blades for the microto @d discard after each
case.
= Clean working surface on micr;@a wiping with 10% bleach

and alcohol before and after e se.
= Use individual floating cha or each case
= Use uncharged microsco ides

The slides then should be h%ined with hematoxylin and eosin-phloxine
(H&E technique) as de ed in the OCME Histology Procedure Manual.
But again during the $tginmg procedure, separate sets of jars have to be
used for each casK

C) Stained or lés&@d microscope slides from POC blocks:

If the sli
descyi
At

K

2. Pixczll lle Laser Capture Microdissection

gg e unstained, ask the histology department to stain them as
ove. Otherwise proceed with the microdisseetbnique.

: for slides that were prepared by a histology laboratory outside
OCME, foreign DNA not from the mother and the fetus might be
ent on the slide.

A trained pathologist has to be present to distinguish decidual tissue from
chorionic villi and operate the laser. After the slide has been placed on the
microscope platform the pathologist will visually identify the area of interest,

mark this area for the laser, and activate the laser. The laser setting is specified in
the Arcturus instrument manual. The Forensic Biology Criminalist needs to be
present during the complete procedure to maintain chain of custody of the
evidence.

An area of chorionic villi and an area of maternal tissue should be collected on
separate CapSure caps. The caps can be stored and transported in 50 ml Falcon
tubes. A third unused CapSure cap should be extracted as an extraction negative
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control.

Use new scalpel and clean forceps to remove the film from the cap and transfer
the film to a fresh 1.5mL microcentrifuge tube containing8006f organic
extraction buffer, DTT, SDS and Proteinase K as described below.

B. Sample Incubation

1. Process an extraction negative with every batch of e\@ions.

2. Prepare the master mix in microcentrifuge tube
thoroughly by swirling or vortexing very briefly.

oré cal tube and mix

For liquid blood, dry blood and bone marrow s@
1 Sample R Samples

€S

10 Samplgs 15 Samp
. . )
Organic extraction buffer | 400 pL A'\g.o mL 4.0 mL 6.0 mL
20% SDS 10pL (\\) 50 pL 100pL 150 pL
Proteinase K (20 mg/mL) 13_AQE|_V 68 pL 136 pL 204 UL
Total Incubation Volumger sa*ég 400 pL

For bone samples: ., (7

*

N Per bone 1 sample 3 samples | 5 samples
r:Q (~2g dust) | (N+2) (N+2) (N+ 2)
Organic @c\ti{)n Buffer | 2370 \L 711mL | 11.85mL | 16.59 mL
20% SDS 300puL 900 4L 1.5mL 2.1mL
1.0 MDTT 120pL 360 L 600 L 840 1L
Proteinase K (20 mg/mL) | 210, 630 pL 1.05 mL 1.47 mL

Total Incubation Volumger sample

3000 /L
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For teeth samples:
1 sample 3 samples | 5 samples
Per tooth (N+ 2) (N+ 2) (N+ 2)
Organic Extraction Buffer | 790 L 2.37 mL 3.95mL 5.53 mL
20% SDS 100pL 300 500 700 b
1.0 M DTT 40 uL 120 L 200 b 280 1L
. ~
Proteinase K (20 mg/mL) | 70uL 210 1L 3500 [ 490 i
Total Incubation Volumger sample 1000 ;L

For tissues and paraffin embedded tissue (e.gNM¥crodissection) samples:

_ N 1 sample 3 samples
Per tissue N NN+ 2) (N+ 2)
Organic extraction buffer | 395 uhQ 1185 pL 1975 pL
20% SDS 50 WL 4 150 pL 250 pL
N
1.0MDTT kQL 60 pL 100 pL
. A J
Proteinase K (20 mg/meg5 uL 105 pL 175 pL
Total Incubation VqJ sample 500 pL

-

3. Add the@priate incubation volume of master mix to each sample tube and
en 11§Q 7 Vortex tubes briefly. Make certain the substrate, tissue, or swab is
tot%ubmergedNote: Reagent volumes may be adjusted in order to
accofmmodate the size or nature of a particular sample.

4, Place tubes in a shaking 56°C heat block and incubate overnight.

5. Proceed to Section C: Phenol Chloroform Extraction and MicfoctEanup.

C. Phenol Chloroform and Microcon Clean up

Set Up
Remove the Phenol:Chloroform:Isoamyl Alcohol (25:24:1) (PCIA) from the refrigerator.
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Obtain organic waste jug for disposal of any tubes or pipette tips that come in contact
with PCIA.

*WARNING**
Phenol Chloroform is toxic. Protective eyewear, mask, lab coat, and nitrile gloves

should be worn when handling. All work must be conducted under a chemical fume
hood.

For samples possibly needing mtDNA or High Sensitivity D sting: Place one
Microcon® YM100 collection tube and one 1.5 mL microce % tube for each sample,
including the extraction negative, in the StrataLinker for t 15 minutes. Note:
Irradiate multiple tubes (4-6) per bone sample to acc@date the total volume of
incubation buffer. @

1. Vortex and centrifuge the incubated mi ntrifuge tube samples at high speed
for 1 minute. Vortex and centrifuge dQne dust, incubated in 50 mL conical tubes,
for 5-10 minutes at 1000 RPM in ghqee dorf Centrifuge Model 5810.

2. Obtain and label one prepa endorf Phase Lock Gel (PLG) tube per sample,
including the extraction negative. PLG tubes make phase separation easier and
are optional. O

NOTE:  For bonémples, label as many tubes to accommodate the total
volu ncubation buffer per sample. For example, if you
i d 2g of bone dust with 3 mL of incubation buffer, you will

\Qg 6 PLG tubes.
%& ee section D for PLG tube preparation instructions.

NOZ&LE!
3. Centrifuge PLG tubes at maximum speed for 30 seconds.
4, Label Microcoff YM100 filters for each sample. Prepare the MicrGc¥iM100
concentrators by adding 100 pf TE*to the filter side (top) of each
concentrator. Set aside until step 11.
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5. Add a volume of Phenol:Chloroform:lsoamyl Alcohol 25:24:1 (PCIA) to the PLG

10.

11.

12.

13.

14.

tube which is equal to the volume of incubation buffer (typically 400q@ be
added from the sampleNote: When pipetting PCIA, you must penetrate the
top buffer layer and only aliquot the desired amount from the lower, clear
organic layer. Place used pipette tips in the organic waste bottle.

Have someone witness your sample tubes, PLG tubes, and MiErebti00
tubes.

Pipet the sample supernatant (typically 400 to the P %e already

containing PCIA. For bone dust samples, pipet s aliquots of the supernatant
into multiple PLG tubesNote: Do not disturb b llet.

Shake the PLG tube vigorously by hand nversion to form a milky colored
emulsion. Note: Do NOT vortex the P e.

Centrifuge samples for 2 minutes ath%ximum speed to achieve phase separation.
(On Eppendorf Centrifuge Model NS , spin at 16.1 RCF or 13.2 RPM).

If the sample is discolored, tadims particles in the aqueous phase, or contains a
lot of fatty tissue, transfer ghe t6p layer (aqueous phase) to a new PLG tube and
repeat Steps 7-9. No Q aqueous layer from bone and teeth will usually be
discolored. Only r egg e phenol-chloroform clean-up steps if any dust or
particles are prese&n the aqueous layer. If it is not necessary to repeat the clean-
up step, go to :

P step, go ! @

Carefully@ter the aqueous phase (top layer) to the prepared Mi®rocon

YM100 entrator. Be careful not to let the pipette tip touch theNyek:

Dis?u ed PLG tubes into the organic waste bottle.

Spin the Microcofi YM100 concentrators for 15-30 minutes at 500 x g, which is
approximately 2500 RPM. (On Eppendorf Centrifuge Model 5415D, spin at 0.6
RCF or 2600 RPM). Note: Ensure that all fluid has passed through filter. If

it has not, spin for additional time, in 10-minute increments. If fluid still
remains, transfer sample to a new filter and microcon again.

Discard the wash tubes and place the concentrators into a new collection tube.

Add 400uL of TE™ to the filter side of each Microc8iYM100 concentrator.
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15.  Spin again for 15 minutes at 500 x g for 15 minutes. (On Eppendorf Centrifuge

16.

17.

18.

19.

Model 5415D, spin at 0.6 RCF or 2600 RPNNote: Ensure that all fluid has
passed through filter. If it has not, spin for additional time, in 10-minute
increments. If fluid still remains, transfer sample to a new filter and
microcon again.

Add 40pL of TE™ to the filter side of each Microc8rYM100 concentrator.
Note: For bone samples, add only 10-26L of TE “to each filter side to
ensure smallest elution volume. %

Invert sample reservoir and place into a new label @bllection (Ebe.

samples possibly needing mtDNA or High SengkMNi#y DNA testing, invert sample
reservoirs into irradiated collection tubesppi 00 x g, which is
approximately 3500 RPM, for 3 minutes. ppendorf Centrifuge Model
5415D, spin at 1.2 RCF or 3600 RPM).

Measure the approximate volumefzgcovered and record on the organic extraction
worksheet. Note: Combine bo@lu ants before measuring volume.

Discard sample reservoir gnd ¥djust sample volume depending on the starting
amount and expectem ontent as follows using.THote: Samples may
r

be microcon’ed again ther concentrate low DNA content samples.

Sample ty|ge*kéa Final Volume
High D tent
(Larg unts of blood, fresh tissue, bone marrow, onad00 L

s%g,and dried bloodstains)
Medium DNA content

(Small amounts of blood, fresh tissue, bone marrow, or@200 L
swabs, and dried bloodstains); differential lysis sampleg

Low DNA content
(Formalin fixed tissue, dried bone, teeth, samples from| 100 (L
decomposed or degraded remains, some reference samples)
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20. Transfer samples to newly labeled 1.5mL microcentrifuge tubes for storage. (For

21.

22.

23.

samples possibly needing mtDNA or High Sensitivity DNA testing, transfer
samples to irradiated 1.5 mL microcentrifuge tubdlgcord the approximate
final volume on the organic extraction worksheet.

As needed, pipet aliquots of neat and/or diluted extract (usifipifite
microcentrifuge tubes for real-time PCR analysis to determine human DNA
concentration (refer to Section 4 of the STR manual).

Store the extracts at 2 to 8°C or frozen. Q\%

Samples should be added to the next availabl rgene Summary Sheet, saved
to the appropriate folder on the network pertayhag to your casework group.

NOTE:  See Microcofitroubleshootin the appropriate section of the STR
manual) as needed.

D. Preparation of Phase Lock Gel (P\@es

Make sure the plasticware bgi\ ed is resistant to phenol and chloroform.

1.

Without putting pr re on the plunger, twist off the orangeacapdiscard.
Attach thegray sing tip(supplied) to the syringe and tighten securely.
(NOTE: Use ray tip is optional for a smoother application of PLG. Less force

is necesqu%hen gray tip is NOT used.)

Ap ﬂg)pressure on the plunger to dispense PLG until it reaches the end of
gray@ip: Add heavy PLG based on Table below. NOTEpB8253.25 cc
corresponds to 3 lines on the syringe

Tube size PLG heavy Tube size PLG heavy
0.5mL 100uL 15mL 3mL

1.5mL 325uL 50mL 5mL

2.0mL 325l
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3. Pellet the PLG by spinning the tubes prior to use. See table below.
Tube size | Centrifuge model | Speed Time
0.5to Eppendorf 5415C | 14 x 1000 RPM 30s
2.0mL Eppendorf 5415D | 13.2 x 1000RPM/16.1 x 1000RCF
15 and Sigma 4-15C 1500 RCF 2m
50mL -

Revision History:
March 24, 2010 — Initial version of procedure.
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A. Preparation

1.

Extraction sets consist of 9 samples and one or two extraction negatives.
Additional extractions may continue sequentially during incubations.

In cell H1 of the appropriate extraction sheet, type in the name of the extraction
assay as follows: “E” for extraction, month, day, and year, “period”, hour and
minute. For example, E040905.1330. (Note: The HI Team extraction sheet can
be found in the “HighSens Data\Templates in Use\2 extraction” folder, and the
PC Team extraction sheet can be found in the

“Fbiology Main\Forms\PC\Extraction” folder on the main drive.)

Manually enter OR copy and paste the sample names into the appropriate
extraction sheet. The worksheet will automatically calculate the requisite amount
of reagents needed for the extraction.

Follow the procedures for Work Place Preparation (refer to the General
Guidelines Procedure of this manual).

B. Digestion

1.

Self-Witnessing Step: Confirm the sample names on the extraction sheet with
the names on the sample tubes.

Prepare digestion buffer in an UV irradiated tube (1.5 mL, 2.0 mL Dolphin, or 15
mL).

Prepare the digestion buffer according to the calculated volumes on the extraction
sheet. The volume for one sample is shown below.

Stock Solution Concentration 1 sample
0.05% SDS
(or 0.01% SDS when 0.05% 192 ul
using Poly A RNA at (or 0.01%) H

a later step)
Proteinase K
20 mg/mL

0.80 mg/mL 8 uL
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4. Vortex solution well. Add 200 pL of the digestion buffer to each sample. Open

only one sample tube at a time using the cap opener. Ensure that the swabs are
submerged in the digestion fluid. If necessary, add an additional 200 pL of the
digest buffer (including the Proteinase K) to the sample in order to submerge a
large sample.

5. Record the temperatures of the heat shakers on the extraction worksheet.
Temperatures must be within + 3°C of the set temperature.

6. Incubate on the heat shaker at 56°C for 30 minutes with shaking at 1400 rpm.

7. Incubate on the heat shaker at 99°C for 10 minutes with no shaking (0 rpm).

8. Place sample in cold block at 4°C for 10 minutes with no shaking (0 rpm).

9. Centrifuge the samples at full speed, briefly.

10.  During the digestion period label the Microcon®, elution, and storage tubes.

C. Purification and Concentration

1. Prepare Microcon® 100 tubes and label the membrane tube and filtrate tube cap.

2. Witness step: Confirm the sample names on the extraction sheet with the names
on the sample and Microcon® tubes.

3. Pre-coat the Microcon® membrane with Fish Sperm DNA or a 1/1000 dilution of

Poly A RNA prepared as follows in an irradiated microcentrifuge tube or 15 mL
tube:

a. Fish Sperm DNA Preparation

1. Add 1 uL of stock Fish Sperm DNA solution (1mg/mL) to 199ul
of water for each sample on the extraction sheet.

ii. Aliquot 200 uL of this Fish Sperm DNA solution to each
Microcon® tube. Avoid touching the membrane. The volume for
one sample is shown below. Refer to the extraction worksheet for
calculated value.
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b. Poly A RNA Preparation
1. Make a 1/10 dilution of Img/mL of Poly A RNA as follows: add 2

pL of Poly A RNA to 18 pL of irradiated water and mix the
solution well. This is a final concentration of 100pug/mL.

il. Using the 1/10 dilution, make a 1/100 dilution with 2 uL of
100ug/mL Poly A RNA in 198 uL of irradiated water and mix the
solution well. The solution has a final concentration of 1 ng/uL..

1il. Add 1 uL of the Ing/uL Poly A RNA solution to 199uLL of water
for each sample on the extraction sheet.

iv. Aliquot 200 uL of this Poly A RNA solution to each Microcon®
tube. Avoid touching the membrane. The volume for one sample
is shown below. Refer to the extraction worksheet for calculated

value.
Reagent 1 sample
Water 199 pL
Fish Sperm DNA (1mg/mL) 1 ul
or Poly A RNA (1ng/uL) H

NOTE: For samples with 400 pL of digest solution, make a 20 pL solution of

1 uL of Fish Sperm DNA (Img/mL) or 1 uL of Poly A RNA (1
ng/pL) with 19 pL of water. Mix well and add this solution to the
membrane. Ensure that the entirety of the membrane is covered.
In this manner, all of the digest may be added to the Microcon®
membrane for a total volume of 420 uL.

4. Filtration

Add the entirety of each extract to its pretreated Microcon® membrane.
Aspirate all of the solution from the sample tube by placing the pipet
within the swab. The sample tubes may be discarded.

Centrifuge the Microcon® tube at 2400 rpm for 15 minutes. An
additional 5 minutes may be required to ensure that all the liquid is
filtered. However, do not centrifuge too long such that the membrane is

dry.
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5. Elution

If indicated on the evidence examination schedule sheet or by a
supervisor, or if the filtrate is not clear, perform a second wash step
applying 400 pL of water onto the membrane and centrifuging again at
2400 rpm for 15 minutes or until the all the liquid is filtered. However, do
not centrifuge to dryness. This process may be repeated, as necessary.
Document the additional washes on the extraction sheet. All samples
extracted with 0.05% SDS should be washed at least twice; however, for
samples with clear filtrates, 200 uL of water may be added.

Visually inspect each Microcon® membrane tube. If it appears that more
than 5 pL remains above the membrane, centrifuge that tube for 5 more
minutes at 2400 rpm.

Open only one Microcon® tube and its fresh collection tube at a time.

Add 20 pL of irradiated water to the Microcon® and invert the Microcon®

over the new collection tube. Avoid touching the membrane.
Centrifuge at 3400 rpm for 3 minutes.

Transfer the eluant to an irradiated and labeled 1.5 mL tube. Measure and
record the approximate volume. The total volume should not exceed 30
uL and should not be less than 20 ul.. Adjust the final volume to 20 uL
using irradiated water (if less). Discard the Microcon® membrane.

If the eluant appears to be a dark color or is not clear, it may be necessary
to purify the sample again. Prepare a fresh Microcon® tube and repeat
steps 4-5.

Store the extracts at 2 to 8°C or frozen.

Samples should be added to the next available Rotorgene Summary Sheet,
saved to the appropriate folder on the network pertaining to your casework

group.

Revision History:

March 24, 2010 — Initial version of procedure.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.




FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

EXTRACTION OF EXOGENOUS DNA FROM NAILS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 EUGENE LIEN 10F5
A. Preparation
1. Extraction sets consist of 10 samples and two Extraction Negatives. Additional

extractions may continue sequentially during incubations.

2. In cell H1 of the appropriate nail extraction sheet (found for example»i{%fe
“Templates in Use\2 extraction” folder on the Hi Sens Data or in t
“Forms\Extract” folder on the FBIOLOGY_MAIN drive), type in ame of the

t
extraction assay as follows: month (MM), day (DD), rﬁ ﬁw , “period”,
é’}‘w

e
hour (HH) and minute (MM). For example, 040905, % extraction

performed on April 8, 2005 at 1:30pm. Save the qﬁ E” for extraction
followed by the name of the extraction assay. a@p e, E040905.1330.

3. Manually enter OR copy and paste the sa n s into the appropriate
extraction sheet. The worksheet will a tically calculate the requisite amount

of reagents needed for the extractioﬁ\ Q

4, Follow the procedures for Wor%ace“{reparation in the General Guidelines
Section of this manual. Q

S
B. Digestion s\oK O&

1. From evidence ex@ ea@ nail (or group of nails) should be placed in an

irradiated tu.be.AQ @Q

2. Add ZOO@M@M 25 mM EDTA/PBS solution to each sample.
3. Sond é‘e @Cr)nples for one hour at room temperature.
4. La&ew set of irradiated microcentrifuge tubes with the sample identifiers.
Y
5. ve the supernatants from the samples and place in the labeled irradiated
&Qlérocentrifuge tubes.
A S

‘17
)
Q

&~

Y»)’
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C. Extraction
1. Prepare the digestion buffer according to the calculated volumes on the nail

extraction sheet. The volumes for one sample are shown below:

Stock Solution Concentration| 1 sample \q/
1.0% SDS 1.0% (0.96%) | 2.3 (2.25 Q
pL \03
Proteinase K 0.80 mg/mL 9 uL Q
20 mg/mL &
Irradiated water N/A 13. Stsg[go

Prepare Microc$h100 tubes and label th
with the sample identifiers. Prepare a icfdcotiection tubes,

sample storage microcentrifuge tub s ell@ post-sonication nail collection
tubes. The identifier for the posté @aul collection tubes should include

ube and filtrate tube cap

“PS” as a suffix. For example cation tube for left nail ring finger
could be “nail L4 PS”.

Witness stepConfirm th mpl&mes on the extraction sheet with the names
on all labeled tubes. @

Vortex solution @25 pL of the nail digestion buffer to each sample.
Open only one pI@ e at a time using the cap opener.

Record Nﬂw tures of the heat shakers on the extraction worksheet.
Temp st be within3®C of the set temperature.

Inc@o he heat shaker at 56°C for 30 minutes with shaking at 1400 rpm.

I ?é on the heat shaker at 99°C for 10 minutes with no shaking (O rpm).
A

!

I
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8. After removing from the shaker, centrifuge the samples at full speed, briefly.

Allow the samples to cool for a few minutes while preparing for next steps or
chill for 10 minutes at 4C.

9. During the digestion period remove the nails using clean tweezers and-dry them in
a hood. When dry, place the nails in the labeled, post-sonication nai& ction

tubes. Q
)
S Q°

1. Self-witness stepConfirm the sample names on t % n sheet with the

names on the sample and Microdunbes. Qv

2. Pre-coat the Microc8rmembrane with Iﬁ&%ﬂ@% or a 1/1000 dilution of
t

D. Purification and Concentration

Poly A RNA prepared as follows in an i icrocentrifuge tube or 15 mL
tube: '\'\QO
a. Fish Sperm DNA Prené\

I. Add 1 uL of oc}:ﬂ&égsperm DNA solution (1mg/mL) to 199uL

of Watersi% ple on the extraction sheet.

il. AliquQtyR00MUL of this Fish Sperm DNA solution to each
i@:o e. Avoid touching the membrane. The volume for
. S e is shown below. Refer to the extraction worksheet for
@al

I. Make a 1/10 dilution of 2Img/mL of Poly A RNA as follows: add 2
@Y puL of Poly A RNA to 18 uL of irradiated water and mix the
A solution well. This is a final concentration of 100pg/mL.

AN
N\
‘\},\7 . Using the 1/10 dilution, make a 1/100 dilution with 2 uL of
Q 4 100ug/mL Poly A RNA in 198 uL of irradiated water and mix the
‘Q;-/ solution well. The solution has a final concentration of 1 ng/uL.
v iii. Add 1 uL of the 1ng/uL Poly A RNA solution to 199uL of water

for each sample on the extraction sheet.
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iv.  Aliquot 200 uL of this Poly A RNA solution to each Micro€on
tube. Avoid touching the membrane. The volume for one sample
is shown below. Refer to the extraction worksheet for calculated

value.
Reagent 1 sample q/
Water 199 uL Q\’
Fish Sperm DNA (1mg/mL) 1uL ;\?)
or Poly A RNA (1ngiiL) “\0_, Q

AN
NOTE: For samples with 400 pL of digest soluti&u&&m pL solution of
Po

1 uL of Fish Sperm DNA (1mg/mL) or. y ARNA (1
ng/pL) with 19 pL of water. Mix e? : his solution to the
membrane. Ensure that the e%‘ f membrane is covered.
In this manner, all of the digest lveyadded to the Microcdh
membrane for a total volli&&f@ﬂm.

3. Filtration Q é\

a. Add the entirety o iech &ct to its pretreated MicrBeoembrane.
The sample tu§§ e 'discarded.

b. Centrifug%@ﬂ' oh tube at 2400 rpm for 15 minutes.

C. Repﬁ’w step two more times applying 400uL of water onto

th e and centrifuging again at 2400 rpm for 15 minutes for

{ (Q’Cﬂmee washes to remove any residual EDTA.
; ;i
u

@Iy inspect each Microc6mrmembrane tube after the third wash. If it

d. S
pears that more than 5 puL remains above the membrane, centrifuge that
\Q) be for 5 more minutes at 2400 rpm.
AN
&
O)d
b

L9
w

>
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4. Elution

a. Open only one Microcdhtube and its fresh collection tube at a time.

b. Add 20 pL of irradiated water to the Microdoand invert the Microedh
over the new collection tube. Avoid touching the membrane. @

C. Centrifuge at 3400 rpm for 3 minutes.

d. Transfer the eluant to an irradiated and labele 'ﬁbe Measure and
record the approximate volume. The total vo, not exceed 30
uL and should not be less than 20 uL. Adj volume to 20 uL (if
necessary) with irradiated water. Dlsca aoembrane.

e. If the eluant appears to be a dark t clear, it may be necessary
to purify the sample again. Pﬁ Mlcr%ube and repeat
steps 3-4. Q

f. As needed, pipet aliquo '\neﬁs&and/or diluted extracts (usifyif®
microcentrifuge tube f r 4ime PCR analysis to determine human
DNA concentratlo ction 4 of the STR manual).

g. Store the e ra&@@or frozen.

h.

S
4
e |

N~

Y»)’

v

save opriate folder on the network pertaining to your casework

\0

Sample @ g added to the next available Rotorgene Summary Sheet,

Revision History:

March 24, 2010 —

Initial version of procedure.
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Sample size for the extraction should be approximately 1/3 of a swab or a 3x3 mm cutting of the
stain Thisextraction isnot applicableto cigarette butts.

All bloodstain and exemplar cuttings should be placed in 2.0mL screw cap sample tubes.

A. Setting up M 48 Spreadsheet and Saving Sample Name List

1.

Collect the M48 Sample Submission Sheets for the extraction. On these sheets,
assign each sample a sample rack position, remembgring that the extraction
negative will occupy Position 1 (and position 25, if € ng >24 samples). Also
fill in the initials of the analyst performing the extraCti®fi and the extraction

date(s) and time(s). This date and time will be@‘throughout the extraction.
Open the appropriate M48 spreadsheet, %ce (M48EV) or exemplar (M48EX)
depending on your sample set.

Click the “Input Sample Names” tBig and enter the sample names for the

extraction, including the extra negative(s), into the appropriate positions in
column B.

Save this sheet by gqi FileSave As and save the sheet to the
“SampleName” folder e desktop with “File Name:” in MMDDYY.HHMM
format and “Save ype:” set to CSV (Comma delimited)(*.csv). For instance

an extraction p @ ed at 2:20pm on May 23, 2006 would be saved, with date
and time in v@ry format, as 052306.1420.csv.
Click i@

A w stating “The selected file type does not support workbooks that contain
multiple sheets” will open. Click “OK”.
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6. A second window asking “Do you want to keep the workbook in this format?”

opens. Click “Yes”.

7. Click the Ext Sheet 24 or Ext Sheet 48 tab depending on the batch size of the
extraction.

8. Once the appropriate extraction sheet is open, finish the sheet by entering the tube
label, target date, and IA initials for each sample.

Minimize the M48 spreadsheet (do not close@\ or hit the “X” in the upper

right-hand corner!). @

refrigerator. Extract either evidence or
ether.

9. Print the extraction sheet.

10.

B. Sample Preparation and Incubation

1. Remove the extraction rack from
exemplars. Do not extract bot

2. Sample preparation shoulg be¥performed under a hood.

3. Obtain an empty t%‘f&m extraction negative and label it.
4. Have a witnes |
N\ %

5. For Iarge@ prepare master mix for N+2 samples as follows, vortex briefly, and
add 20 each of the tubes in the extraction rack and the pre-prepared
ext negative tube. For smaller runs, you may add Proteinase K and G2
Bu% each tube individually:

your samples.

R 1 6 12 18 24
eagent sample | samples | samples | samples | samples
Digestion Buffer (Buffer G2) | 190 \L | 1520 (L | 2660 (L | 3800 L | 4940 L
QIAgen Proteinase K 10uL 80 L 140 L | 200 Wb | 260 o
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6. Shake at 1000 rpm at 5€ for a minimum of 30 minutes.

C. BioRobot M 48 Softwar e and Platform Set-Up

1.

2.

Double click on the “BioRobot M48" icon on the desktop.
Click the “Start” button. Note: The door and container interlock must be

closed to proceed.

middle of the screen and then select “New De A” - and “F Trace

MTL". Q

Click on the “select” button and select or the size of the elution tubes.

“F Trace MTL” protocol should be selected. If ng\%k on the arrow in the

Select the number of sample