Ohio BCI
LM-DN

Laboratory
A Methods

Issuing Authority: Laboratory Director
Effective Date: 3/1/2018

Revision 20
Page 1 of 59
DNA Methods Manual
Changes and updates in the manual do not imply that previously issued methods and policies are incorrect or invalid.
Table of Contents
1 DINA ISOLATION .....ciiiiiiicetittecetateceatatecestastecsssassosassassassssassasassassassssassossssassassssassasassassasnnsnns 2
2 DNA QUANTIFICATION USING REAL TIME PCR WITH THE QUANTIFILER TRIOKIT ....ccveeeuieiacennnns 9
3 GLOBALFILER STR PROFILING (see previous manuals for Identifiler STR kit interpretation
=TT [T T3 =T PN 16
4 INTERPRETATION OF GLOBALFILER RESULTS......cciciiiiieiiiiieiinitenieiiecresianiescsestassassesssnssassansaness 23
5 AUTOMATED QUANTITATION, NORMALIZATION, PCR SET-UP AND CE SET-UP FOR
GLOBALFILER AND Y-FILER PLUS OF EVIDENCE SAMPLES........ccccoctciiiiiieiiiienieniecsesieiiasessssssassanseness 29
6 AUTOMATED GLOBALFILER AND Y-FILER PLUS TESTING OF STANDARDS........cceciciimirieierennnee. 31
7 DNA REPORT WORDING GUIDELINES - Updated and reformatted from previous version ........ 33
8 PROFILE FREQUENCY CALCULATIONS ... it ciiticteceteetecentastecensassscassassscansassssansassssansassnsanss 41
9 Y-FILER PLUS STR PROFILING ........cuiiuiiiiiiiiiieiieiiectenieiiaiesstsstastontesssessassasssssssssassasssssssssassassanss 51
10 REPORT EXAMPLES—DNA......ccieitiiiiiieiiecretieiieceettattatessssstastassesssastassasssssssssassasssnssassassanss 57

This document is uncontrolled if viewed outside the BCI document management system.



Ohio BCI Laboratory

LM-DNA Methods

Issuing Authority: Laboratory Director
Effective Date: 3/1/2018

Revision 20

Page 2 of 59

1 DNA ISOLATION

1.1 Introduction

The isolation of DNA depends on the removal of proteins and other compounds from the DNA. This is
accomplished through the use of SDS to denature the proteins and proteinase K, a serine proteinase,
to cleave the proteins into smaller pieces. The DNA is then purified through a combination of phenol
precipitation of the proteins and filtration to remove residual extraction reagents and contaminants.
For samples that do not pass through the filter easily, ethanol precipitation of DNA can be used in
place of filtration.

1.2 Stopping Points and Storage

Once DNA extraction has begun, the process can be stopped at virtually any point. For overnight or
over weekend pauses, ambient, refrigerator or freezer storage does not harm DNA. For long term
storage, DNA solutions are generally frozen. Avoid setting up amplification reactions until shortly
before thermal cycling.

A differential extraction is used for samples that may contain a mixture of spermatozoa and non-sperm
cells. The initial extraction step releases non-sperm DNA while leaving the sperm cells intact. The
sperm cells are then pelleted and washed prior to lysis.

Indicate in the case notes which extraction method is being used for each sample.

1.3 Differential Extraction of Seminal Stains

1. Cut out a portion of the stain or remove the outer layer of the swab from the applicator stick
and place into an extraction tube. If necessary, cut the fabric into two or three pieces so that it
is covered by the stain extraction buffer. One half swab is the target volume of cotton for one
extraction tube. In some circumstances where a very low recovery is expected, up to two very
thin swab SHELLS may be placed in one tube.

2. Also prepare a manipulation blank at this time and label as MB F1/F2 Date Initials. This reagent
blank must be representative of the most concentrated sample. If samples in a batch may
follow divergent analysis paths, use multiple blanks.

Add 500 ul Stain Extraction Buffer and 5 ul 20 mg/ml Proteinase K to each tube.

Mix well and incubate at least two hours at 37°C.

5. Make sure the tube is firmly closed and vortex at maximum speed for at least one minute. Spin
briefly before opening the tubes. Put the sample cuttings in the basket and centrifuge at
maximum speed for five minutes to spin out the extraction buffer and pellet the sperm cells.

6. Carefully remove the majority of the supernatant in the original tube and place into a new
microfuge tube labeled "F1". This fraction should contain primarily the non-sperm cell lysate.
Remove and discard as much of the remaining supernatant as possible, being careful not to
disturb the pellet.

7. The remaining cell pellet in the original tube should contain primarily the sperm cells from the
sample. This tube is labeled "F2".

8. Rinse the pellet (F2) with approximately 1000 ul TNE, vortex briefly and centrifuge at maximum
speed for 10 minutes. Remove as much of the TNE wash as possible without disturbing the
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pellet. Repeat this process at least two more times. Discard the washes. If it is difficult to
remove the majority of the supernatant, compensate by performing additional washes.
To F2 add 350 ul SEB, 40 ul 390 mM DTT and 10 ul 20 mg/ml Proteinase K.

Mix and incubate at 37°C for at least two hours. Spin tubes briefly before opening.
Continue processing F1 and F2 fractions at the phenol step. (See step 5 below, phenol
extraction).

Non-Semen Body Fluid Stains or Liquid Blood

Cut out a portion of the stain or remove the outer layer of the swab from the applicator stick
and place into an extraction tube. If necessary, cut the fabric into smaller pieces so that it is
covered by the stain extraction buffer. Also, prepare a manipulation blank at this time and
label as MB Date Initials. If samples in a batch may follow divergent analysis paths, use
multiple blanks. For liquid blood, add up to 50 ul of liquid blood to a microfuge tube and
process as a stain. Any blood collection tube is acceptable, although red-top clot tubes do not
have a preservative and are least desirable for prolonged ambient storage.

To each tube add 400 ul Stain Extraction Buffer, 10 ul 20 mg/ml Proteinase K and 5 ul 390 mM
DTT. Mix and spin briefly to force the cutting into the liquid.

Incubate at 56°C several hours to overnight. Spin tube briefly before opening.

Place the cutting into a basket and place the basket into the tube. Spin 3 minutes at maximum
speed to remove the stain extraction buffer from the cutting. Discard the cutting.

For reference standards on cotton swabs or fabric and small cuttings from evidence
samples, the substrate may remain in the tube during phenol extraction or it may be
removed and discarded without spinning prior to phenol extraction.

Phenol Extraction: Add 500 ul phenol/chloroform/isoamyl alcohol. Do this step in the fume
hood. Shake vigorously or vortex for several seconds to achieve a milky emulsion in the tube.
Spin the tubes for two minutes.

Do not use microfuge tubes provided for use with Microcon filters for organic
extractions or high-speed centrifugation—they crack

Transfer the aqueous phase (top layer) to a labeled Microcon 100 tube. Spin at 500 x g for 8 to
10 minutes or until no liquid remains on the filter. A slightly faster speed may be used if the
sample does not go through the filter. Add 50-100 ul of TE to the filter and centrifuge as before
to wash residual extraction components from the DNA. Multiple washes may be performed.
Examine the filter unit to verify that no tearing or cracking has occurred.

Add 15 or more ul TE (depending on anticipated DNA recovery). Consideration of the possible
need for Y-STR amplifications, etc., should be made in determining the elution volume.
Manipulation blanks must be analyzed at the same concentration conditions as required by the
batch forensic sample containing the least amount of DNA.

Invert into a new, labeled tube and spin briefly for up to 1 minute. Dispose of the filter.

Record the quantity of TE used for recovery for each sample on the amplification set-up
worksheet or batch manifest
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Ethanol Precipitation from SEB

Ethanol precipitation can be used in rare instances where a DNA extract will not pass through the
microcon filter. Ethanol precipitation is not recommended for recovery of DNA from very dilute

solutions.

1. Add two volumes 95-100% ethanol to the aqueous phase from the phenol extraction. For
example, if the original volume of SEB was 400 ul, add 800 ul ethanol.

2. Mix well and incubate at room temperature 10-15 minutes.

3. Spin at maximum speed 10-15 minutes.

4. Carefully decant the supernatant and add approximately 1 mL of 70% ethanol.

5. Spin 5 minutes at maximum speed.

6. Decant the supernatant and allow the ethanol to evaporate by leaving the tube open on the
bench for a few minutes. The tube may also be spun briefly and the remaining supernatant
pipetted off.

7. Add at least 35-100 ul TE (depending on anticipated DNA recovery) to the tube, vortex and
incubate at 56°C for 1 hour to resolubilize the DNA.

1.6 Ethanol Precipitation from H,0 or TE

1. Add 1/3 volume 7 M ammonium acetate to the aqueous phase from phenol extraction. For
example, if the original volume of H,0 is 100 ul, add 33 ul ammonium acetate.

2. Add two volumes 95-100% ethanol. For example, if the volume of DNA plus ammonium acetate
is 133 ul, add 266 ul ethanol. Go to step 2 in Ethanol Precipitation from SEB.

1.7 DNA Extraction from Miscellaneous Items

While blood and semen are the most commonly known sources of probative DNA profiles, DNA can be
obtained from many other useful sources. The following are some of these sources.

1.7.1

Bone

Bones that have been submerged or in the environment for a long period of time may not yield DNA
that is amenable for nuclear DNA testing. If teeth are not available, ask for an entire bone, i.e., ribs or
femurs. Request that the medical examiner NOT saw on the bone.

1.

1.7.2

Clean the bone. Remove all flesh. Soak the bone in 10% bleach for 1-2 minutes. Rinse and dry
the bone thoroughly. Use sandpaper to remove the outer layer of tissue. This may need to be
done in a hood. Avoid sawed ends of the bone and the marrow.

Drape a piece of clean brown paper or other non-static covering over a vise and between the
jaws of the vise. Close the vise on a piece of bone. Using a hacksaw with a NEW blade or a
metal file, generate 2 to 4 grams of bone dust (this will not work in a hood). Pieces of bone
may also be added to the pulverizer for crushing.

Place approximately 1 g of bone dust in one or more Spin-Ease tubes. Go to Step 1 under non-
semen extraction.

Chewing gum

Use an amount equivalent to approximately 1/5 of a normal piece of chewing gum. Place it in
400 ul SEB (without ProK and DTT) and mash it up for a few moments using a pipette tip or a
clean spatula. Warm the tube slightly if the gum is not pliable. A swabbing of the gum may also
be used for testing.
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2. Remove the gum from the SEB and retain in the freezer.
Add 10 ul 20 mg/ml Proteinase K and 5 ul 390 mM DTT to the SEB.
4. Go to step 3 under Non-Semen Body Fluid Stains.

w

1.7.3 Cigarette butts
1. Remove the paper from the filter end of the cigarette butt (the entire colored portion). Cut %
of the paper (avoiding the glue strip) into smaller pieces. Retain the other % of the paper. A
swabbing of the cigarette butt may also be used for testing.
2. Gotostep 1 under Non-semen Body Fluid Stains.

1.7.4 Clothing

To obtain the wearer’s type: Take a swabbing from an area of the clothing item that would most likely
be in contact with the skin of the wearer. Record in the notes what area the swabbing is taken from.
Process as a non-semen body fluid stain. Alternately, use a cutting. Areas that have been successful
are waistbands, sleeve cuffs, coat tags, inner knee areas, inner surface of pant pockets, inside shoes,
palm area of gloves, neckbands and hat headbands. Manipulation blank(s) should be processed in the
same manner as the evidence samples.

1.7.5 Envelope Flaps
DNA analysts and latent print examiners should consult each other. The envelope should be handled
carefully to avoid destroying latent fingerprints. DNA should be removed from the envelope prior to
latent print use of humidity chamber, ninhydrin or physical developer.

Option 1 — Cutting from envelope:

1. Cut out a portion of the glued envelope flap. Individuals vary considerably in the amount of
DNA in their saliva, so the total amount of glued flap required varies. Cut these pieces into
smaller pieces, place in an extraction tube. Use more than one tube if necessary.

2. Add 400 ul stain extraction buffer, 10 ul 20 mg/ml Proteinase K and 5 ul 390 mM DTT, incubate
at 56°C for several hours to overnight. Spin briefly before opening tube.

3. Go to phenol extraction, step 5 of Extraction from Non-Semen Body Fluid Stains.

Option 2 — Swabbing from envelope:

1. Steam or soak the envelope open.

2. Collect any epithelial cells that may be present by swabbing the glued surfaces. Use deionized
H20 or SEB to swab the entire glued surface. The cells adhere to the adhesive and it is
important to remove as much of the adhesive as possible.

3. Place the swab into a Spin-Ease tube and add 400 ul Stain extraction buffer, 10 ul 20 mg/ml
Proteinase Kand 5 ul 390 mM DTT, incubate at 56°C for several hours to overnight. Spin briefly
before opening the tube.

4. Go to phenol extraction, step 5 of Extraction from Non-Semen Body Fluid Stains.

1.7.6 Formalin fixed pathology samples

Formalin fixation causes degradation and cross-linking of DNA. The probability of obtaining DNA
results is related to the fixative formulation and the amount of time spent in the fixative. In addition,
the use of certain cytological stains may also compromise DNA. Formalin—treated products of
conception are generally not suitable for DNA testing and should be referred to a supervisor. DNA
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results may be obtained from some pathology specimens. In sampling these tissues, avoid any
obviously necrotic tissue. Cut a portion of the specimen from the wax block, trimming away as much
wax as possible. Either crush the specimen and go immediately to non-semen stain extraction or
dissolve the remaining wax with two or three changes of xylene followed by two or three changes of
alcohol prior to adding SEB.

1.7.7 Hair with roots-free

1. If the hair is potentially coated with foreign DNA (i.e. blood from a different person), rinse it in a
microfuge tube of deionized H,0 with shaking for about one hour. Rinse hair briefly in fresh
deionized H,O0.

2. Cut off a 1-2 cm section or less containing the root. Retain the remainder of the hair for
possible mtDNA testing.

3. Extract in 400 ul stain extraction buffer with 5 ul 390 mM DTT and 10 ul 20 mg/ml Proteinase K
at 56°C overnight.

1.7.8 Hair with roots-slide mounted specimens
There are two ways to remove cover slips from items mounted on a slide. Both should be conducted in
a fume hood. In each case, the exterior of the slide should first be cleaned with a 10% bleach solution.
Freezing Place the slide in a small container and pour in liquid nitrogen. Within seconds the cover slip
can be removed.
Soak Slide in Xylene Soak the slide in xylene for several hours until the cover slip can be slid or pried
from the slide. Caution: this may remove markings from the slide.
After cover slip removal

1. For hairs, add a drop of xylene to the hair to dissolve the mounting medium. Remove the hair
from the slide and soak in xylene for a few minutes to dissolve any remaining mounting
medium.
For tissue or sperm, allow xylene to flow over the slide to remove the residual mounting media.
Rinse the hair or slide briefly in H,O to remove xylene.
For hairs, go to step 1.7.7.1 under “Hair with roots-free”.
For tissue or sperm, swab the stain from the slide.

vk wnN

1.7.9 Soft tissue

Follow the non-semen method to extract DNA from fresh tissue. Generally a piece 1-3 cubic mM
equivalent is sufficient. Use less for products of conception. If the Microcon filter becomes plugged, it
is most likely due to excess DNA.

1.7.10 Teeth
1. Use a tooth with an intact root. Soak in 10% bleach solution for 1-2 minutes. Rinse and dry
thoroughly.

2. Place the tooth on a stack of glassine paper. Bleach the closed end of a pair of forceps and the
ball portion of a hammer. A Bessman Tissue Pulverizer may also be used.

3. Wearing safety goggles, place the closed end of the forceps at the junction of the root and
enamel portions of the tooth. Hit it with the hammer to separate the two portions of the
tooth. (Be careful to contain the tooth pieces when hitting with a hammer.) Return the enamel
portion to the evidence packaging.
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4. Use a pulverizor or place the root portion between multiple layers of glassine paper and secure
the edges of the paper to the work surface (to contain the sample). Pulverize the root with the
hammer. It may be necessary to replace the glassine paper during the process as the tooth
becomes embedded in or breaks through the paper.

5. Place the tooth root particles into a Spin Ease tube and add 400 ul Stain Extraction Buffer, 10 ul
20 mg/ml Proteinase K and 5 ul 390 mM DTT to each tube. Vortex lightly and incubate
overnight at 56° C.

6. Spin the tubes briefly and go to Step 5 of the Non-Semen Body Fluid Stains procedure.
Combine the aqueous phase from each tube containing root particles onto one Microcon filter
after the phenol step.

1.7.11 Toothbrushes
1. Swab the entire head and bristle area of the brush with swabs moistened with H,O or SEB.

Alternately, cut a few bristles off of the toothbrush and insert into a tube.
2. Extract as a Non-Semen Body Fluid Stain.
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7 M Ammonium Acetate

Dissolve ammonium acetate in water and bring to 100 ml.

Ammonium Acetate >4 8 Store at room temperature
ddi H,0 to 100 mL
3?0 .mM D.TT Aliquot immediately into 50-550 ul volumes and freeze.
Dithiothreitol 620 mg Remix before use
ddi H20 to 10 mL '
500 mM EDTA
Ezg'?-l_zpiﬁ(e)ts 33?130 2 Dissolve in water and bring to 4 liters.
ddi H20 to 4.0 L
70% Ethanol
95% ethanol 368 ml Store at room temperature.
ddi H20 132 ml
Phenol/Chloroform/Isoamyl Alcohol
iu;f;rés_a;urated Phenol 100 ml Phenol is very caustic.
Store refrigerated.
Chloroform 96 ml Alternately, buy pre-made
Isoamyl alcohol 4.0 ml ! ’
8-Quinolinol 200 mg
Proteinase K . . . .
Proteinase K (20 ug/ul) 500 meg ,I’;\gg:;ztbg:rl:?jlsa;ely into 50-300 ul volumes and freeze.
ddi H,0 25 ml '
20% SDS Stir SDS in smaller volume of water while heating gently in a glass
SDS 1000 g beaker. Store at room temperature. Temperature drop will cause
ddiH,0 to 5.0 L precipitation. Heat gently to re-dissolve.
Stain Extraction Buffer (SEB)
;'OOOM Tris 10 ml Store at room temperature.
mM EDTA 20 ml Add 5 ul 390 mM DTT and 10 ul Proteinase K (20 mg/ml) per 450-500
Nacl >-84 & ul before use
20% SDS 100 ml )
ddi H,0 to 1.0 L
TNE
1M Tris 10 ml
NacCl 5.84 g Store at room temperature
500 mM EDTA 4.0 ml
ddi H,0 to 1 L
1 M Tris
L—Zfl_k;jée ;(2)(1)1 rgnl Adjust to pH 7.5 with approximately 65 mL concentrated HCL.
concentrated HCl ~ES ml Store at room temperature.
ddi H,0 to 1.0 L
Low EDTA TE (10:0.01)
M Tris pH 8.0 10 ml Store at room temperature
500 mM EDTA 0.2 ml ’
ddi H,0 to 1.0 L

This document is uncontrolled if viewed outside the BCI document management system.




Ohio BCI Laboratory

LM-DNA Methods

Issuing Authority: Laboratory Director
Effective Date: 3/1/2018

Revision 20

Page 9 of 59

2 DNA QUANTIFICATION USING REAL TIME PCR WITH THE QUANTIFILER TRIO KIT
Be familiar with Quantifiler Trio Kit literature before proceeding.

2.1 Quantifiler Assay Background

Quantifiler Trio DNA quantification kit (Life Technologies) is designed to quantify the total amount of
amplifiable human (and higher primate) DNA and human male DNA in a sample. The results from using
the kit can aid in determining: 1) If sufficient human DNA or human male DNA is present to proceed
with short tandem repeat (STR) analysis, 2) Degree of DNA degradation, and 3) How much sample to
use in STR analysis applications.

The DNA quantification assay combines three 5’ nuclease assays. Each amplification well contains
small human DNA, large human DNA, and human male DNA target-specific assays and an internal PCR
control (IPC) assay. The target-specific assays consist of two primers for amplifying the small human
DNA (80 bases), large human DNA (214 bases), or human male DNA (75 bases) and one TagMan (MGB
or QSY quencher) probe labeled with VIC dye (small human DNA), ABY dye (large human DNA) or FAM
dye (human male DNA) for detecting the amplified sequence. The IPC assay consists of IPC template
DNA (a 130 base synthetic sequence not found in nature), two primers for amplifying the IPC template
DNA, and one TagMan QSY quencher probe labeled with JUN dye for detecting the amplified IPC DNA.
Successful amplification of the PCR control and the target DNA indicates that amplifiable DNA was
detected. A scenario where the PCR control amplifies, but the sample does not, could indicate that
sufficient amplifiable DNA is not present. In the absence of robust target DNA amplification, this assay
can predict inhibition if the IPC also does not amplify or has a high Cs.

2.2 Preparation of Standard Curve Samples
1. After allowing for placement of the five recommended standards and the dilution buffer (blank)

in duplicate, 84 samples fit on the plate.
Start the computer and turn on the Life Technologies 7500 instrument.
Required Material
a. Low-bind microfuge tubes
b. Trio DNA Standard
c. Trio DNA Dilution Buffer
Refer to the chart for volumes.
Dispense the dilution buffer into the labeled tubes.
Vortex the DNA stock 3-5 seconds and quick spin before opening.
Prepare Standard 1, vortex and quick spin.
Using a new pipette tip, prepare Standard 2, vortex and quick spin.

L 0N O Uk

Repeat the previous step until all standards are prepared.
10. Store prepared standards up to 1 week at 2-8°C in tubes.
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Volumes of 100 ng/ul stock and I
Standard | ng/ul dilution bguffer Dilution
1 50 10 pl stock + 10 pl dilution buffer 2x
2 5 10 pl std 1 + 90 pl dilution buffer 10x
3 0.5 10 pl std 2 + 90 pl dilution buffer 10x
4 0.05 10 ul std 3 + 90 pl dilution buffer 10x
5 0.005 10 ul std 4 + 90 pl dilution buffer 10x

Prepare Trio Master Mix and Set up the Plate

1. Required Materials:

Trio Primer Mix

Trio Reaction Mix

Disposable Tray for preparing master mix

96-well optical reaction plate

Extracted DNA samples

DNA quantification standards dilution series

Trio Dilution Buffer

Optical adhesive cover

Optional: Quantifiler Automation Enhancer (ABI A31287)
Thaw the Trio Primer Mix, vortex 3-5 seconds, spin briefly.

Sm o0 T

Gently vortex the PCR Reaction Mix, spin briefly. Optional, add 1 ul of Quantifiler Automation
Enhancer to the PCR Reaction mix when first opened. The enhancer helps minimize bubbles in
automated set-up.

Use the chart to calculate the volume of the components needed to prepare the reactions. For
reactions with DNA IQ extractions, use half of the volumes listed below.

Trio Master Mix Calculator

Primer Mix Number of samples + controls+5 | X 8 ul

Reaction Mix Number of samples + controls +5 | X 10 ul

Mix components thoroughly and dispense 18 ul (9 ul for DNA IQ extracts) of the Quantifiler Trio
PCR mix into each reaction well to be used on the QF plate.

Add 2 pl (1 ul for DNA IQ extracts) of each standard, in duplicate, to columns 11 and 12. Then,
add 2 pl (1 pl for DNA 1Q extracts) of samples and negative control (DNA Dilution Buffer) to the
control wells.

Seal the reaction plate with the optical adhesive cover using a plate comb and ensuring the seal
is secure all the way around the plate. Remove the tabs on the seal.
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Centrifuge the plate at 3000 rpm for about 20 seconds. If a centrifuge is not available, gently
tap the plate on the table to remove bubbles from the wells.

Procedure if no template has been created
Open the HID Real Time PCR Analysis software.

Log into the software as “Guest”.

In the Home screen, click the “Quantifiler Trio” icon.

In the Experiment Properties screen, enter a name for the experiment.

In the left navigational panel, click Setup > Plate Setup.

To define the samples, click Add New Sample in the Define Samples area on the right side, then
type the name for the sample. Select the sample type (Unknown is the default for new
samples). Save the sample and then repeat for each sample.

Click the Assign Targets and Samples tab. Targets are automatically assigned and the standard
guantities are automatically specified.

Assign the samples to the plate wells.

Select wells.

In the Assign sample(s) to wells section to the left of the plate layout, locate the desired sample
and select the checkbox in the Assign column next to the sample name. The target for each
sample is set by default.

Repeat for all samples.

In the left navigational panel, click Setup > Run Method to view the parameters. The
parameters are automatically specified.

Save the file in the experiments folder as an eds file.

Setting up a plate document on the 7500 Real-Time PCR instrument
If the HID Real-Time Analysis Software is not already started, select the HID Real-Time PCR

Analysis Software located on the computer desktop and turn on the 7500 instrument.

Log into the software as “Guest” and then click “Quantifiler Trio” icon.

Select File > Import, then select Browse to navigate to the appropriate Quantifiler Trio text file,
then click Select. Click Start Import, then click Yes, and finally click Okay.

When all wells have been checked for the correct detectors and sample names, save the file in
the format of “MMDDYY.Batchtype.Initials”.

Preparing the Thermal Cycler
In the Experiment Menu, select Setup > Run Method.

Verify the sample volume is 20 pl (10 pl for DNA IQ extracts) and the thermal profile is the
following:
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Load the plate into the plate holder aligning so that well Al is in the upper-left corner and the

notched corner of the plate is in the upper-right corner.

Apply pressure to the right side of the tray at an angle to close the tray door.

Create an experiment for the run or use a template.

Click Start Run and it will prompt to save the experiment.

Before leaving the instrument unattended, verify that the run has begun by checking that the

run time clock has begun to count down. During the run, you will see the amplification plot

built.

Checking and Analyzing the Run

Open the run file and select Analysis Settings in the upper-right corner. Click the CT Settings

tab.

Verify the threshold is 0.1 and the baseline is set for automatic, then click Apply Analysis

Settings.
Click Analyze.

In the left navigational panel, click Analysis > Standard Curve.

In the Target drop-down list, select All.

Verify that slopes are between -3.0 and -3.6 (optimal = -3.3) and that the R2 value is >.98.
Delete points from the curve to achieve the proper slope. Reanalyze if points are removed. If
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values cannot be brought within range, consult with an FSC or supervisor. The results may still
be useful but some troubleshooting is necessary.

The gap between the Small Autosomal, Large Autosomal and Male CT values may vary
depending on the relative slopes of the targets and instrument performances.

Small amounts of background in the negative control or blanks do not invalidate results.
After the run has been analyzed and inspected for quality, save the file.

When printing results for Trio performed manually, do not print results for the standards or
dilution buffer wells. These wells are checked on the .pdf version during analysis and review
but are not printed for the case file.

If no name is entered in the Experiment Name field of the Experiment Properties screen, the
experiment name on the report is “Untitled.”

Exporting data
In the Experiment Menu, select Analysis. Click any Analysis screen, then click either View Plate

Layout or View Well Table. Highlight the wells to export.

In the toolbar, click Export.

Under the Export Properties table, select Results as data to export, and then select it to be
exported as One File. Select .xls as the File Type and specify an export location.

Click Start Export. When export is complete, close the Export tool.

Assessing quality of results
The closer the R2, slope and y-intercept values are to ideal, the more informative the

guantitation results. If these values are off, consult with an FSC or supervisor. The results may
still be useful but some troubleshooting is necessary.

The R2 value describes how well the data points of the standards fit the curve. AnR2=1isa
perfect fit. For best results, the R2 should be no less than 0.98. If it is less, outlier data points
will be seen. Remove any data points that are far off the curve.

The slope describes how well the reaction is working. The theoretical maximum slope of -3.3
corresponds to a doubling of DNA at each cycle. In practice, the ideal slope should be -3.0 to -
3.6. A more negative slope (i.e. -3.7) may reflect a poorly performing reaction or bad data
points in the curve. Once bad data points have been removed, make no further adjustments on
the slope. Outlier data points to the right of the curve make the slope more negative. Those to
the left of the curve make it more positive. Values in the middle of the range (those samples
guanting between 0.5 and 2.0) will be least affected by variant slopes.

The y-intercept value is the cycle number when the 1.0 ng point of the standard curve crosses
the threshold, generally falls in the range of 25.5-28.5 for small autosomal, 23.5-26.5 for large
autosomal, and 25-28 for male. Small variation in the y-intercept may occur with different lots
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of standard curve DNA. An outlier Y-intercept may signal a problem with the standard curve
that should be taken into consideration during interpretation.

A low Y-intercept may result in a falsely low quant and subsequent overloading of sample on e-
gram. The cause may be a difference in a new batch of standard curve DNA or in measuring
error in the first step of the standard curve dilution.

When the Y-intercept is different from the value normally obtained, consider increasing or
decreasing the amount of DNA input into the Globalfiler amplification.

The CT for the IPC generally falls in the in the range of 27-29 cycles.

Where the sample DNA input is very high, the IPC CT will be slightly higher, reflecting
competition for amplification reaction components.

A reaction where the IPC and the other targets are undetected has failed to amplify, most likely
due to a soluble inhibitor in the casework DNA sample. Consider performing an additional
amplification of a dilution of these samples.

A reaction where the IPC is very low or undetected and the sample seems to have amplified
adequately is partially inhibited. It may be helpful to perform a clean-up step.

A reaction where the IPC is within normal range and the sample is very low or undetected is an
indication of the absence of any amplifiable human DNA.

When y-intercept, slope or line fit fall outside of ideal ranges, DNA quantity data is generally
still sufficiently accurate to produce good typing results. Only in the most extreme
circumstances would the benefits of repeating the Quantifiler test outweigh the additional time
and sample resources required. This decision should be made in consultation with the technical
leader or supervisor.

Assessing quantity of DNA present in samples
After determining the quality of the results, determine whether sufficient DNA is present to

proceed. The quantification value from the small autosomal target should be used to
determine STR input.

The Trio Kit can detect DNA concentrations under 5 pg/ul. Significant variability in results
below this level are due to stochastic effects.

The Degradation Index is a ratio of small/large target. As the value increases, a higher amount
of degradation can be inferred. Degradation ratios of 3 or above may prompt increasing the
Globalfiler amplification target value. The Degradation Index can be affected by the degree of
degradation of the large autosomal target DNA and the presence of PCR inhibitors.

The IPC CT flag is triggered for “undetermined” or very high values and may indicate inhibition.
The Quality Index is the concurrent consideration of both the degradation index and the IPCCT
flag. This may influence downstream sample clean-up or targeting decisions.
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Potential Interpretations of Degradation and Quality Indexes
IPCCT flag? | Degradation Index Interpretation
<1 DNA not degraded or inhibited
No 1-10 DNA slightly to moderately degraded
>10 or blank DNA is significantly degraded
Yes >1 or blank DNA is degraded and/or inhibited
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3 GLOBALFILER STR PROFILING (see previous manuals for Identifiler STR kit interpretation
guidelines)

3.1 Introduction

STR loci are amplified using the polymerase chain reaction (PCR). The PCR products are then separated
by capillary electrophoresis according to their size. The Globalfiler PCR Amplification Kit amplifies 24
loci in one PCR reaction, including 21 autosomal loci (D351358, VWA, D165539, CSF1P0, TPOX, D851179,
D21S11, D18S51, D2S441, D19S433, THO1, FGA, D225S1045, D55818, D13S317, D7S820, SE33, D10S1248,
D1S1656, D125391, and D2S1338), one Y-STR (DYS391), one insertion/deletion polymorphic marker on
the Y chromosome (Y Indel), and Amelogenin.

During capillary electrophoresis, the use of multicolor dye-labeled primers allows multiple loci, including
those with overlapping fragment sizes, to be analyzed in a single injection. As the PCR products travel
through the capillary they are separated according to size. As the DNA fragments electrophorese past a
detection window, a laser excites the fluorescent dyes. The light emitted from the excited dyes is split
and then reflected onto a CCD (charge coupled device) camera. The CCD camera then translates the
intensity into real-time data which is observed as peaks on a computer screen. An internal size
standard is loaded with each sample to allow for automatic sizing of the PCR products.

3.2 Direct Amplification of Standards Using Globalfiler and Y-Filer Plus

The amount of DNA recoverable varies between type of body fluid, age of specimen, and amount of
tissue present. Stronger results are obtained for blood vs oral swabs, and weeks vs years since
collection. The amount of cells loaded onto oral swabs varies markedly from sample to sample.

This procedure is optimized for reasonably fresh oral swabs. To obtain easily interpretable results from
the widest range of samples, the standard 24-second injection may be paired with a 12-second
injection. Very old samples may be lysed at 90°C to improve recovery.

1. Cut ~% the tip of a swab or about 5 mm? of a blood card stain into a 2.0 mL tube.
Prepare a manipulation blank and label as MBDatelnitials.

Add 200 ul 1:1 Prep-n-Go:TE.

Applied Biosystems cat 4471406 Prep-n-Go Buffer.

Incubate at room temperature for 20 minutes.

Mix

Add 2 ul fluid to amplification reaction.

Store refrigerated up to two weeks or frozen for longer periods.

To reuse lysate, thaw and add 2 ul fluid to amplification reaction.

w N

N U A

Reference AmpFISTR® Identifiler® Direct PCR Amplification Kit — PCR Setup — Swab Substrate
Publication Part Number 4479512 Rev. A Revision Date May 2012.

3.3 Amplification of Globalfiler
The amplification kit for Globalfiler contains all the necessary reagents.
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Protect the primers, amplified DNA, allelic ladder, and size standard from light when not in use.
After first use, store the reagents at 2-8°C.

1. The target DNA quantity is 1.0 ng and the sample volume is 15 ul. For samples below or equal to
0.067 ng /ul, use 15 ul. More concentrated DNA may require dilution.
2. If the Quantifiler Trio results indicate an amplification target of < 0.012 ng DNA, no Globalfiler
testing needs to be performed. No Globalfiler testing need be performed if the Quantifiler Trio
results indicate an amplification target of < 0.012 ng male DNA in samples, where the male
results would be probative (e.g. sexual assault). Testing can stop at quant.
TE 10:0.01 or diH20 may be used as the diluent.
4. Consider targeting more DNA where the degradation index from Quant Trio is greater than or
equal to 3.
5. Run positive and negative controls (diH,0 or TE) with each set of samples amplified. Positive
control samples include current or previous lot kit controls or BCI NIST-traceable DNA.
6. Label the controls as follows:
Pos (kit #)-amp date-initials Example: Pos3 10-2-05 EB
Neg-amp date-initials Example: Neg 10-2-05 EB
7. Thaw the Master Mix and Primer Set, vortex and spin briefly before opening.
8. Prepare the reaction mixture:
Number of samples X 7.5 pl of Globalfiler Master Mix
Number of samples X 2.5 ul of Globalfiler Primer Set
9. Mix the components thoroughly in a micro centrifuge tube and spin briefly. Dispense 10 pl
reaction mixture into each well of a MicroAmp Optical 96-Well Reaction Plate.
10. Pipette 15 ul of sample DNA into the wells.
11. Seal plates with a clear thermal seal using a plate comb and ensuring the seal is secure all the
way around the plate. Leave the tabs on the seal.
12. Centrifuge the plate at 3000 rpm for 20 seconds.
13. Place the PCR tubes or plate in the thermal cycler and start the program. Amplify with the
following parameters for 29 cycles:

w

Parameter Temp °C/time sec
Hold 95/60
Denature 94/10
Anneal/Extend 59/90
Final Extension 60/600
Hold 4 /o0
14. After amplification, store protected from light. Refrigerate up to two weeks; freeze for longer

periods.
3.4 Preparation of the 3500xL for Electrophoresis

Maintenance Wizards perform maintenance functions:
1. Install a capillary array
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Remove bubbles

3500 components for Globalfiler Kit
Dye set J6
Matrix set DS-36
Wash pump chamber and channels Capillary 36 cm
Fill array with fresh polymer Polymer POP-4
Replenish the polymer Formamide Hi-Di
Change capillary array ILS LIZ 600

Shutdown the instrument

Starting the Software

Turn on the 3500x! by pressing the power button on the front of the instrument. Wait for the
green light to appear.

Turn on the computer and log onto the computer and then log into the 3500 software (the icon
looks like the instrument). The order of start-up is “ICS”-Instrument, Computer, then Software.
The order of shutdown is the exact opposite, Software, Computer, Instrument.

Launch the application via Start > Programs > Applied Biosystems > 3500.

The Dashboard is the first screen displayed. It shows gauges, instrument and consumable
information, and notifications.

Checking maintenance notifications

Review the Maintenance Notification pane and perform any scheduled tasks. Click the
checkmark to mark any completed tasks as performed.

Perform any routine maintenance tasks not listed in the Maintenance Notification pane.

“Days remaining for buffers” updates only when Refresh is clicked or when a run is started.

Click Refresh to update consumable status.

Check the consumables gauges.

Check the fill levels on buffers. Verify that the buffer level is at the top of the fill line and the
septa are intact.

As needed, replenish polymer, change buffers, and change the capillary array.

Preparing the 3500xI

In the Dashboard, check consumables and buffers before each run.

Press the tray button to access the cathode buffer container. The cathode and anode buffer
containers need to be changed after 7 days on the instrument. When changing the anode
buffer, make sure the entire buffer is in the larger reservoir.

Check the polymer.
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e Ifitisless than one week old and sufficient to finish the runs (25-40 ul per injection), check
for bubbles in the blocks and tubing.

e Ifitisless than one week old but not enough to finish the runs OR is more than one week
old, use the Replenish Polymer wizard.

If a capillary array has been installed or replaced, perform a spatial and spectral calibration (see

User Manual).

If a new dye set is being used, the laser or CCD camera has been realigned, or if there is an

increase in spectral separation (pull-up/pull-down peaks), perform a spectral calibration (see

User Manual).

Set the oven temperature to 60°C and click Start Pre-heat. Pre-heating helps minimize first-run

migration rate effects.

Check the pump assembly for bubbles. Remove bubbles using the wizard as needed.

Loading Samples/Allelic Ladder

A run is a defined set of 24 wells on a 96-well reaction plate. The injections are ordered
vertically on the plate, so that wells A1-H2 are injected first, A3-H4 are injected second, etc.
Prepare the formamide: size standard mixture

a. Use 0.4 ul GeneScan 600 LIZ and 9.6 pl Hi-Di formamide per sample.

b. Vortex and spin briefly.

Add 10 pul of formamide: size standard mixture to the wells in blocks of 24 so that all capillaries
are submerged during the run.

Add 1 pl of sample or allelic ladder (1 ladder per run) to the wells and cover the plate with septa.
Centrifuge the plate to ensure the well contents are mixed and collected at the bottom.

Preparing the Plate Assembly

Place the 96-well plate into the plate base.

Snap the plate retainer onto the reaction plate and plate base.

Verify that the holes of the plate retainer and the septa are aligned.

Place the plate assembly onto the autosampler with the labels facing the instrument door and
the notched corner of the plate in the notched corner of the autosampler.

Close the instrument door.

Check instrument status and Create a plate
Check instrument status in the Dashboard. Temperatures will be shown in green once they
reach the set point.

a. Preheat oven 30 minutes if the instrument is cold.

b. On the Dashboard, click Create New Plate (or Create New Plate From Template to

display the Open Plate Template from Library dialog box.)

Enter the plate name (i.e. mmddyy.gf/ig/manual.initials). Or if Select the template labeled “ “,
then click Open.
In the Define Plate Properties screen, select HID, 96 wells, 36 cm for capillary length, and POP4
for polymer.
Save plate by clicking the “Save plate” button and then “save”.
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Press the” Assign Plate Contents” button at the bottom of the screen.

To add samples manually, double click on a well to type in the sample name.

To import a txt. File, click on “Import” to import the CE Set-up file. Browse to the correct file and
import. Delete/edit any wells that are not needed by right clicking on the well and then click
“delete”.

Under Assays, click “Add from Library”, select “GF_POP4_24s_x|” and then add to plate or close
box.

Under File Name Conventions, click “Add from Library”, select “3500x|_samplename”, then add
to plate or close box.

Under Results Groups, click “Add from Library”, select “Globalfiler Local”, add to plate or close
box.

Double click on a well and click on the assays, file name conventions, and results group name to
insure that all wells contain a blue circle.

Click Link for plate run at the bottom.

Linking the plate

Access the Load Plates for Run screen (from the Assign Plates for Run screen, click Link Plate for
Run; from the Dashboard by clicking the Main workflow arrow and then selecting Load Plates
for Run, or from the navigation pane by selecting Load Plates for Run).

Review the consumables information and the calibration information.

Enter a Run Name (mmddyy.gf/ig/manual.initials).

Link the plate. By default, the plate in position A is selected. As needed, click Switch Plates to
assign the plate to the other position in the autosampler.

Click either Create Injection List or Start Run.

Loading the plate and creating an injection list

Access the Load Plates for Run screen (via the Assign Plate Contents screen by clicking Link Plate
for Run; the navigation pane by selecting Load Plates for Run in the navigation pane; or the
Dashboard by clicking the Main workflow arrow, then selecting Load Plates for Run in the
navigation pane.). Review the consumables and calibration information and ensure the status is
ready for a run.

Enter a Run Name.

Clicking “Load Plates for Run” on the Assign Plate Contents screen automatically links the plate.
If needed, click Unlink, then follow steps to link the plate.

Do either of the following: Click Create Injection List or click Start Run.

Review and modify the injection list

The injection list can be modified from the Preview Run screen before the run is started.

In the Preview Run screen, click the icon above the plate to specify the attributes to display in
plate view.

Click the plate tabs to display Plate A or Plate B.

To make modifications before or during a run, select an injection, then click Move Up, Move
Down, or Delete as needed.
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Running the plate

A run can be started in either the Load Plates for Run screen or the Preview Run screen.

When the injection list is configured, click Start Run.

Note: When the instrument door is closed, it takes approximately 10 seconds for the instrument
to initialize. Do not start a run until the instrument status light is green.

Save Files to the network.

Analyzing Globalfiler with Genemapper IDX software
Follow the naming convention procedure for projects of
(mmddyy.gf/ig/manual.initials/3500#.run date).
Globalfiler Analysis settings:
a. Evidence

Analysis method: Globalfiler 100 RFU

Panel: Globalfiler_Panel_v1

Size Standard: GS600_LIZ (60-460)

Bin Set: Globalfiler_Bins_v1

Stutter ratio: Marker specific (specific stutter values are loaded into the Panel manager)

Global Cut-off Value: 0.0 for all Marker Repeat Types

b. Reference Standards

Analysis method: Standards GF 20% Cut-off 100 RFU

Panel: Globalfiler_Panel_v1

Size Standard: GS600_LIZ_(60-460)

Bin Set: Globalfiler_Bins_v1

Stutter ratio: Marker specific (specific stutter values are loaded into the Panel manager)

Global Cut-off Value: 0.2 for the Tri and Tetra Marker Repeat Types and 0.0 for the others
The screenshots below demonstrate the correct settings within the Analysis method.
Turn on the marker-specific stutter filters for N-3, N-4, N+3 and N+4.
The analysis range can be changed from “full range” to a more “partial range” to avoid the
primer front and/or if sizing issues arise with the GS600 LIZ. The first allele bin is located after
the 60 bp peak and is located at D2S441. Sizing needs to include the 60 bp peak as well as all of
the other LIZ peaks through 460 bp to ensure correct sizing results.
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Reference Standards Allele Tab
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4 INTERPRETATION OF GLOBALFILER RESULTS
Wherever feasible, interpret unknown samples prior to known reference standards.

4.1 Assessment of Internal Lane Standard
The LIZ 600 internal size standard must have the expected size results for the 60.0, 80.0, 100.0,
114.0, 120.0, 140.0, 160.0, 180.0, 200.0, 214.0, 220.0, 240.0, 250.0, 260.0, 280.0, 300.0, 320.0, 340.0,
360.0, 380.0, 400.0, 414.0, 420.0, 440.0, and 460.0 base pair fragments. The peaks must be sizable
but do not have to be above 100 RFU.

B80.0 100.0 140.0 180.0 2140 2500 2800 3140 360.0 <400.0 440.0

B80.0 114.0 160.0 200.0 240.0 300.0 340.0 3800 4140 460.0
120.0 220.0 260.0 320.0 420.0

4.2 Assessment of Allelic Ladder

Examine the allelic ladders to determine that the software has assigned all allele designations
correctly. The following alleles at the specific loci must be labeled and are at least 100 RFU.
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Assessment of Controls

Amplification negatives and reagent blanks should contain no profiles. When only a single
spurious peak, peaks consistent with cross-talk, or known artifacts are present, no further
troubleshooting is required and data analysis may be performed. Where peaks above the 100
RFU analytical threshold are present, trouble-shoot as follows:

a. For a negative amplification blank, re-prepare and run again. If the peaks are still
present, consult the TL.

b. For areagent blank, re-prepare and run again (unless there is a quant result for the
blank), re-amplify from the extract tube and the normalization plate to determine at
what point the contaminant was introduced.

Bring the troubleshooting results and proposed remediation and preventative actions to the TL.
Potential courses of action include re-extraction, re-amplification, interpretation of a reduced
number of loci or reporting the sample as inconclusive. Enter all incidents into the
contamination log and keep documentation in the case file.

Amplification positives (either the kit positive or the NIST-traceable standard may be used)
should contain the profile as given in the table below. If the profile is different, consult TL or
supervisor for troubleshooting assistance. Rarely, positive controls will fail to give any profile.
Consult TL to identify if a secondary positive control can be designated.

Amplification Positive Control Types:

Globalfiler Kit Positive 007 NIST Trace (SMW)
D351358 15,16 17
VWA 14,16 18
D1651539 9,10 12
CSF1PO 11,12 11,12
TPOX 8 8,11
Y-Indel 2 2

Amel. X, Y XY
D85117 12,13 13
D21511 28,31 28,30.2
D18S51 12,15 10, 12
DYS391 11 10
D25441 14, 15 11,11.3
D195433 14, 15 13
THO1 7,9.3 7,93
FGA 24,26 19, 20
D2251045 11, 16 11, 16
D55818 11 12,14
D135317 11 8,12
D75820 7,12 10
SE33 17,25.2 16, 19
D10S1248 12,15 13
D151656 13,16 12,14
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D12S391 18,19 23,24
D251338 20, 23 17,23

Assessment of Peaks

Peaks should fall within 100 to 30,000 RFU. Peaks below 100 RFU are below reporting
standards. Those above 30,000 RFU and their associated stutter should be interpreted with
caution. Consider diluting the amp product and re-injecting. A peak with good resolution is one
with smooth sides and a sharp tip without excessive —A shouldering. Shoulders may be clicked
off. The peak should originate from and return to the baseline, except in the case of peaks with
only one base difference. Good background is a relatively flat baseline without excessive noise
or spikes. An analytical threshold of 100 RFUs and a stochastic threshold of 300 RFUs should be
used for interpretation.

Artifacts
Pull-Up. Examine each sample for any small, labeled peaks present that approximately line up

with a relatively large peak in a separate dye. This may indicate fluorescent pull-up. If
Genemapper ID-X labeled the peak, click it off and label only with “pull-up” or “PU”.

Spikes. Examine each sample for extraneous labeled peaks present in two or more dyes at the
same relative base pair. Click off and label only with “spike”.

Stutter. N-2 (SE33 and D1 only) N-3, N-4, and N+3 (D22 only) filters are on for casework
evidence samples. Additional forward stutter filters may be used. IDX does not label peaks in
stutter positions within the pre-set averages. The stutter filter is a labor-saving device that may
be overruled as needed. Analysts should consider RFU values to determine if forward stutter
peaks should be labeled as true alleles. Reference samples may be analyzed with the Analysis
Method Editor Allele settings at 0.2 for the Global Cut-off Value at the Tri and Tetra marker
repeat types.
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Globalfiler N-2, N-3, N-4 Stutter Filter Values
D351358 VWA D165539 CSF1PO TPOX
11.0 10.7 9.5 8.8 5.6

D851179 D21S11 D18S51 DYS391
9.6 10.5 12.4 7.4
D25441 D195433 THO1 FGA
8.1 10.0 4.5 11.6
D2251045 (n-3)| D5s818 D135317 D75820 SE33  [SE33 (n-2)
16.3 9.2 9.2 8.3 14.5 4.0
D10S1248 D1S1656 |D1S1656 (n-2)| D12s391 D251338
11.5 12.2 2.5 13.7 11.7
Globalfiler N+3, N+4 Stutter Filter Values
D351358 VWA D165539 CSF1PO TPOX
5.2 5.8 5.2 3.0 0.0
D8S1179 D21S11 D18S51 DYS391
3.9 4.8 9.9 7.6
D25441 D195433 THO1 FGA
11.7 6.1 0.0 9.4
D2251045 (n+3)] D5s818 D135317 D75820 SE33
6.7 3.9 5.5 0.0 6.0
D1051248 D151656 D125391 D251338
5.4 4.8 6.1 9.7

Values represent the mean plus three standard deviations.
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Off-ladder alleles. Allele calls are made by comparing the size of the DNA fragments in samples

to the size of the fragments in the allelic ladder. IDX labels many virtual alleles as well. Peaks

not consistent with ladder peaks or virtual alleles are labeled as off-ladder by IDX. If the sample

data is sufficient for comparison, resolve these by re-injecting the sample or by its presence in

multiple samples. If the re-injection again sizes as an off-ladder allele, the dye containing the OL

for each sample injection along with the ladder used for analysis should be zoomed in to the

corresponding locus, labeled with the base pairs and printed together on the same page. The

allele call is determined by using the base pair size of the closest ladder allele compared to the

base pair size of the off ladder allele. Show the calculations on the zoomed-in printout.

Designate the off- ladder as follows: x.1, x.2, or x.3, where x is the number of full repeats and the

decimal represents the number of additional bases. If the off-ladder occurs outside the range for

the ladder alleles for that locus, designate the off-ladder as greater or less than the closest allele.

Known Globalfiler Artifacts. Artifacts referenced in manufacturer documentation can be clicked

off with no label required.

Rarely, a sample containing three alleles at one locus may be from a single source (triallelism).

Verify tri-alleles by re-injecting the sample or by its presence in multiple samples.
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Cross-Talk. Crosstalk may occur between capillaries in an array when a sample with very high
RFU values is injected adjacent to a capillary containing little or no DNA. The crosstalk data is
typically observed in samples as off-ladder peaks with a similar pattern to the high RFU sample.
Samples with suspected cross-talk should be re-injected separately from the strong sample.

Profile Definition and Number of contributors
A profile is the sum total of all of the alleles at all of the loci tested. It may represent DNA from a
single individual or from multiple individuals.

A single source profile is one where there are no more than two peaks at each autosomal locus,
with the exception of occasional tri-allelic or trisomic samples.

In a single source sample, heterozygote peaks heights are generally within 60% of each other.
Exceptions may occur due to very low DNA quantity causing stochastic artifacts, degradation
where the larger allele is weaker, or primer site mutations.

Where extra peaks occur, multiple contributors may be present. A single unattributed peak
should not be interpreted as an additional contributor. Rather, the entire multi-locus profile must
be taken into consideration, and multiple indications of an additional contributor should be
present. Unattributable peaks not rising to the level of an additional contributor may be listed in
the report as additional low-level peaks.

Where data is ambiguous, the determination of single- or multiple-source profile is best made
after a careful review of DNA quantity and condition and all locus data.

Major and minor contributors may be identified where the minor peaks are less than 45% of the
RFUs of the major peaks.

Result Chart Guidelines
Complete separate result charts for each case. At a minimum, enter the case samples. The
positive, negative, and manipulation blank may also be included.

If no results were detected for a particular locus or sample, note in the chart not detected by
writing ND. Writing ND once followed by a long arrow through the remaining locus boxes is
sufficient.

If reporting a sample as data not suitable for comparison, note in the eha«t call sheet “DNSFC”.
Writing “DNSFC” once is sufficient.

Enter all forensic unknown sample profiles into LDIS as permitted by CODIS rules. In a case where
several samples yield the same profile, only one of the samples needs to be entered.

Enter suspect known samples into LDIS if no complete matching forensic profiles are found.

Directions for Auto Populating a Globalfiler Call Sheet.
Open a Globalfiler project.

In “Table Setting” in the ID-X toolbar, select “GF Auto Call Sheet export”.
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3. Navigate to the “Genotypes tab” and it should display the following: Sample File, Sample Name,
Marker, Dye, Allele 1, Height 1, etc...

Go to File and click on “export Combined Table”.
In the new window, type a file name or leave as is and select a destination to save the text file.
In this new window, in “Export File As”, select “tab-delimited text (.txt)”.

Click export.
. Open the Allele Call Sheet file.
10. Click on “Import Data” in the “Start Here” tab.
11. Navigate to the location where the text file was saved.

4

5

6

7. In “Merge” box, select “One line per marker” and check “Include all marker Information”.
8

9

12. Click on the file name so it populates the “File Name” box. Click open.

13. All cases should show as individual tabs within the excel workbook and all fields populated with
the injection (1 or 2) optional.

14. Click “save as” and save the file as the batch folder name.

4.9 Composite Profiles

Partial DNA profiles resulting from multiple amplifications and/or injections of the same DNA extract may
be reported as a composite DNA profile. If there is a reasonable expectation that the samples originated

from a common source (e.g. multiple swabs collected from the same orifice or multiple samples from the
same bone) a composite DNA profile may be reported.

4.10 Match Criteria/Conclusions
1. Two profiles are determined to match if the types detected at each locus for which results were
obtained are the same. The allele size must be within 0.5 bp of the allelic ladder for on-ladder
alleles. With the exception of paternity testing and alleles lost due to degradation or dropout, if
the results for only one locus do not match, exclusion is determined.
2. Due to the possibility of mutations, paternity test results require a minimum of three non-
matching loci to make an exclusion.
4.11 Comparisons to Data from other Sources
When making comparisons between profiles generated using different systems (for example,
Profiler Plus vs. Identifiler or Powerplex) or between profiles generated by different labs (for
example, BCl vs. a private lab), the data should be used as reported, rather than re-interpreted
using different RFU thresholds.

5 AUTOMATED QUANTITATION, NORMALIZATION, PCR SET-UP AND CE SET-UP FOR
GLOBALFILER AND Y-FILER PLUS OF EVIDENCE SAMPLES

5.1 Quantifiler Trio Set-Up
1. Open EVOware Standard software.
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5.2

5.3

5.4
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Choose “Run an existing script” or “Edit an existing script”.

Select Favorites folder and the quantitation script i.e., “Air_Quantifiler_Trio”

Select “Run”. Select “Run” for the next prompt, also.

Enter number of samples to be quantified (include MB in calculation). Volume amounts of
reagents will vary depending on number of samples entered to be quantified.

Choose the option of preparing the Master Mix manually or allowing the robot to prepare it.
Choose the option of preparing the standards or using previously made standards.

Follow screen prompts.

Tecan EVO 150 will begin processing

. Once processing is complete, seal the sample plate with an optical adhesive cover.
. Briefly spin sample plate.
. Add sample plate to Life Technologies 7500.

Normalization

Open EVOware Standard software and follow prompted instructions.

Choose “Run an existing script” or “Edit an existing script”.

Select Favorites folder and the normalization script i.e., “Air_Normalization”.
Select “Run”. Select “Run” for the next prompt, also.

Import calculations from spreadsheet.

Click “create robot norm” and “create robot amp” on the spreadsheet

Follow screen prompts.

Tecan EVO 150 will begin processing.

When sample transfer is complete, apply an adhesive seal and return to Te-Shake

. Once processing is complete, briefly centrifuge the sample plate, remove the seal, and return

the plate to the Te-shake.

Globalfiler Amplification

Open EVOware Standard software and follow prompted instructions.

Choose “Run an existing script” or “Edit an existing script”.

Select Favorites folder and the Globalfiler amplification script i.e., “AirLiha_Globalfiler”
Select “Run”. Select “Run” for the next prompt, also.

Click “create robot amp” on the spreadsheet

Enter number of samples to be amplified (include MB in calculation but do not include the
positive and negative controls). Volume amounts of reagents will vary depending on number of
samples entered to be amplified.

Click “create robot amp” on the spreadsheet

Follow screen prompts.

Tecan EVO 150 will begin processing.

. Once processing is complete, seal the sample plate with an adhesive thermal seal.
. Briefly centrifuge sample plate.
. Place sample plate on the 9700 thermal cycler.

Y-filer plus Amplification

Proceed as with Globalfiler through quantification, normalization, and Globalfiler amplification.
For Y-filer plus amplification of reference standards with DNA 1Q extraction, perform
normalization based on quantification results then proceed.
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Open EVOware Standard software.

Choose “Run an existing script” or “Edit an existing script”.

Select Favorites folder and the Yfiler plus amplification script i.e., “AirLiha_YfilerPlus”
Click “create robot Y amp” on the spreadsheet

Enter number of samples to be amplified. Include MBs but NOT positive and negative
amplification controls. The volume of reagents depends on number of samples entered.
Click “create Y robot amp” on the spreadsheet.

Follow screen prompts.

Tecan EVO 150 will begin processing.

. Once processing is complete, seal the sample plate with an adhesive thermal seal.
. Briefly centrifuge sample plate.

. Place sample plate on the 9700 thermal cycler.

. Setup CE plate as with Globalfiler

EVO 100 CE Setup

Open EVOware Standard software and follow prompted instructions.

Choose “run an existing script” or “Edit an existing script”.

Select CE setup script i.e., “CESetup_3500".

Select “Run”. Select “Run” for the next prompt, also.

Enter number of samples to be setup, including MB. Volume of reagents depends on number of
samples.

Follow screen prompts

Tecan EVO 75/100 will begin processing.

Once processing is complete, seal the sample plate with a plate septa. Briefly spin sample plate.
Place the plate with septa in a plate base and plate retainer.

. Add plate to the Genetic Analyzer’s auto sampler.

AUTOMATED GLOBALFILER AND Y-FILER PLUS TESTING OF STANDARDS

DNA 1Q Non-Organic EXTRACTION, QUANTITATION, NORMALIZATION, PCR SET-UP AND CE
SET-UP FOR GLOBALFILER AND Y-FILER PLUS STANDARDS

Tecan EVO 150 Extraction (DNA 1Q Non-Organic)

Remove ~¥% of a swab or ~3mm? cutting of stain and place into a 2.0 mL tube inside basket.
Prepare a manipulation blank at this time and label as MB Date Initials

Add 250 pL of prepared lysis/DTT buffer to each tube.

Incubate at 70°C for at 30 minutes.

Centrifuge at maximum speed for 3 minutes to remove lysis/DTT buffer from the cutting.
Discard the cutting.

Open EVOware Standard software and follow prompted instructions.

Choose “Run an existing script” or “Edit an existing script”.

Select Favorites folder and the DNA IQ script i.e., “Air_DNAIQ8Tip”.

Select “Run”. Select “Run” for the next prompt, also.

. Enter number of samples to be extracted (include MB in calculation). Volume amounts of

reagents will vary depending on number of samples entered to be extracted.
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11. Enter up to a 100 pL for elution volume.
12. Follow screen prompts
Tecan EVO 150 will begin processing.

2 Quantifiler Trio Half Reaction Set-Up

1. Open EVOware Standard software.

2. Choose “Run an existing script” or “Edit an existing script”.

3. Select Favorites folder and the quantitation script i.e., “Air_Half_Reaction_Trio”

4. Select “Run”. Select “Run” for the next prompt, also.

5. Enter number of samples to be quantified (include MB in calculation). Volume amounts of
reagents will vary depending on number of samples entered to be quantified.

6. Choose the option of preparing the Master Mix manually or allowing the robot to prepare it.

7. Choose the option of preparing the standards or using previously made standards.

8. Follow screen prompts.

9. Tecan EVO 150 will begin processing

10. Once processing is complete, seal the sample plate with an optical adhesive cover.
11. Briefly spin sample plate.
12. Add sample plate to Life Technologies 7500.

Proceed with normalization and amplification scripts for Globalfiler or Y-Filer Plus

Direct Amplification of GF Standards
1. Cut ~% the tip of a swab or about 5 mm? of a blood card stain into a 2.0 mL tube.
2. Prepare a manipulation blank and label as MBDatelnitials.
3. Create a manifest.
4. Open EVOware Standard software.
5. Choose “Run an existing script” or “Edit an existing script”.
6. Select Favorites folder and the Globalfiler direct amplification script i.e., “AirLiha_Directamp”
7. Select “Run”. Select “Run” for the next prompt, also.
8. Enter number of samples to be extracted and amplified (include MB in calculation). Volume of

reagents depends on number of samples entered to be extracted
9. Follow screen prompts.
10. Tecan EVO 150 will begin processing.
11. Once processing is complete, seal the sample plate with an adhesive cover.
12. Briefly spin sample plate.
13. Add plate and compression pad to the 9700 thermal cyclers.
Y-Filer Plus Direct amplification (from stored direct amp samples)
Open EVOware Standard software.
Choose “Run an existing script” or “Edit an existing script”.
Select Favorites folder and the Yfiler plus direct amplification script i.e., “AirLiha_Directamp_Ys”
Select “Run”. Select “Run” for the next prompt, also.
Enter number of samples to be setup (include MB in calculation). Volume of reagents depends
on number of samples entered to be extracted.

ik wnN e
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Follow screen prompts.

Tecan EVO 150 will begin processing

Once processing is complete, seal the sample plate with an adhesive cover.
Briefly centrifuge sample plate.

10 Add plate combined with a compression pad to the 9700 thermal cyclers.

©®~No

7 DNA REPORT WORDING GUIDELINES — Updated and reformatted from previous version

The following is a guideline intended to help achieve uniform content and style in technical reports.
Departures from the statements below will at times be necessary to accommodate specific
circumstances. Reporting that is highly accurate, grammatically correct, and easily understood by non-
scientific readers shall be acceptable.

7.1 Discrepancies

Situation Action
Item is different than stated on Contact ER — correct submission sheet and mail new submission sheet to department.
submission sheet — BCl error Use corrected information in report.

Leave item description as submitted followed by:

Item diffi t than stated b sheet . .
em diiferent than stated on sub shee found to contain/be [actual item found] OR

and/or packaging

found to contain ___labeled ____
Item labeled differently than on Leave item description as submitted followed by:
submission sheet found to be labeled [how labeled on packaging]

Item quantity:
description specifically states a # of
swabs different than the # found

Leave item description as submitted followed by:
found to contain [actual quantity found]

Item contains evidence stated on sub Leave item description as submitted followed by:

sheet along with other items - also found to contain [list only the additional items found]
Leave item description as submitted followed by:

Standards — not labeled with name on - found to contain unlabeled swabs

any packaging - Subsequent reports will refer to them as unlabeled swabs

- In Remarks, request new standard (“Please submit...”)

OK as is. Does not include standards that are labeled: “Suspect — John Doe, Victim —
Jane Doe” with no clarification on packaging as to which one the sample originated
Standards — labeled on inner and/or from — these are considered unlabeled

outer packaging If discrepancy in the name itself use:
- found to be labeled...

- Minor spelling differences — just correct the error

- Swab vs. swabs (no specific quantity specified at submission) — just add/remove the
Do NOT discrepancy “s” as needed

- Different # of reference standard swabs

(remove the reference to the number of swabs from the Item description)
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Situation

Results/Analytical Detail

Results: Allele Table in report

DNA profiling was performed using PCR with the Globalfiler®
STR kit. The results are listed in Table 1.

Results: No Allele Table in report

DNA profiling was performed using PCR with the Globalfiler®
STR kit on samples from Item x. (Only refer to the parent item
not subs — unless needed for clarity)

Results: Referring to previously reported results — same case

DNA profiling was performed using PCR with the Globalfiler®
STR kit on samples from Item x. See report dated x, for results
of previously analyzed samples.

Results: Referring to previously reported results — different
case

DNA profiling was performed using PCR with the Globalfiler®
STR kit on samples from Item x and compared to a previously
analyzed sample from BCl 08-99999 Item y (see report dated
xxx). Only use “see report dated” if referencing report to same
agency

Results: Referring to previously reported vendor data from
same case

Under the submitted items reference the vendor lab sample
name as

DNA profiling was performed using PCR with the Globalfiler®
STR kit on samples from Item x and compared to a previously
analyzed sample from Item y (see [vendor name] case [vendor
case #] report dated xxx).

This sample is also referred to as...

Results: Referring to samples in new report for which no new
testing is-reported

DNA profiling previously performed on a sample from Item x
(see report dated xxx) was compared to a previously analyzed
sample from BCl 08-99999 Item y (see report dated xxx). —
Only use “see report dated” if referencing report to same
agency

Analysis halted to send for Ys

DNA analysis was begun on the vaginal swabs (Item X) and anal
swabs (Item y) but was halted due to the limited quantity of
male DNA detected.

(Remarks would state: Samples from the vaginal swabs and
anal swabs, along with the standard from Suspect (Item Z) are

being forwarded for Y-STR analysis.)

** may also need to add consumption wording if needed

Analysis halted

DNA analysis was begun on Item X and halted at the request of
[Det. Or Pros. Name].
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Situations

DNA Conclusions

Single source

Suspect/Victim — included — 1 in X®
Suspect/Victim — excluded
Unknown [male/female] — sufficient for comparison

Mixture —no major
Non-differential

Mixture!® [~ includes male]

Victim — included — expected contributor

Suspect —included — 1 in X® (not attributed to [victim])
Suspect/Victim —included — 1 in X®

Suspect/Victim — excluded

Suspect/Victim — excluded from interpretable data
Suspect/Victim — inconclusive®

Unknown [-includes male] — sufficient for comparison

Mixture — major single source or clear major mixture
Non-differential

Mixture!® [~ includes male]

Victim — included — expected contributor

Suspect/Victim — included — 1 in X® (major/minor/not
attributed to [victim])

Suspect/Victim — included — 1 in X® (major)
Suspect/Victim — excluded

Suspect/Victim — excluded from interpretable data
Suspect/Victim — inconclusive®

Unknown [-male/female or includes male] — sufficient for
comparison

Differential

(For a two person mixture with carryover between
fractions, do not add “major” for the single source
major stat to the report to avoid possible
interpretation by customer as sample having a third
contributor.)

Mixture!®! [~ includes male]

Victim — included — expected contributor

Suspect —included — 1 in X® (major/minor/not attributed
to [victim], non-sperm/sperm fraction)

Suspect —included — 1 in X® (major, non-sperm/sperm
fraction)

Suspect/Victim — excluded

Suspect/Victim — excluded from interpretable data
Unknown [-male/female or includes male] — sufficient for
comparison

Suspect/Victim — inconclusive®

Additional data not sufficient for inclusion [-
Suspect/Victim — inconclusive®]

Differential/Non-differential — matches victim on
intimate item when looking for foreign DNA

Do not use if the victim’s DNA answers the question
of the source of the stain (e.g., non-menstrual blood
stain on item for which the source of the stain is the
guestion).

No DNA profile foreign to [Victim]
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Profile could only be used to exclude

[Mixture]

Data [-includes male -] not sufficient for inclusion
Suspect/Victim — excluded

Suspect/Victim — inconclusive®

Complex mixture (includes unresolvable 4 person
mixtures) / Partial profile cannot include or exclude
“Mixture” and “includes male” should generally be
used in sexual assault samples only.

[Mixture ]
Data [-includes male -] not suitable for comparison

Limited additional minor peaks consistent with
victim

Additional data consistent with [victim] or # additional
peaks consistent with [victim]

No DNA profile

No DNA profile

[tem not examined

Not examined

Item swabbed/retained, no testing

No DNA analysis

No Globalfiler testing based on quant

No STR testing performed due to insufficient DNA

No Y STR testing based on quant and report needed

No Y-STR testing performed due to insufficient male DNA

Footnotes

Additional data not sufficient for
comparison, male DNA indicated not
needed. Requires 5 or more peaks
that are not in forward or reverse
stutter positions. Consider peaks
above the analytical threshold and
those below distinct from baseline.
No statement is needed if less than 5
additional peaks above or below
threshold.

@® Additional data not interpretable

rdditionald ciontt
. e DNAingi ¥

minor

& -Male DNA I chiciont £ .

Single source

® Based on the national database provided by the National Institute of Standards
and Technology, the estimated frequency of occurrence of the DNA profile
(unrelated individuals).

@ Based on the national database provided by the National Institute of Standards
and Technology, the estimated proportion of the population that cannot be

Mixture
excluded as possible (major) contributors to the mixture of DNA profiles (unrelated
individuals).

Inconclusive ® Due to insufficient data/Due to relatedness/Due to the number of contributors
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7.4 Paternity Report Wording

DNA Paternity — Results section will consist of “DNA profiling was performed...” in paternity cases.

Situation

Conclusions

Suspect included —
Standard trio

[Suspect] cannot be excluded as the biological father of [child/fetus].

Based on the national database provided by the National Institute of Standards and Technology, the
evidence is XXX times more characteristic of [suspect] being the biological father of [child/fetus] than
arandom man.

Using a prior probability of 0.5, the probability that [suspect] is the biological father of [child/fetus] is
XX.XXXX% (use 4 decimal places)

Suspect included —
Single parentage
(Using Popstats, the
RMNE is based on the
profile entered as the
reference)

[Suspect] cannot be excluded as being the biological father of [child/fetus]. Based on the national
database provided by the National Institute of Standards and Technology, the evidence is XXX times
more characteristic of [suspect] being the biological father of [child/fetus] than a random male.

Given the genetic profile of the [child/fetus], the probability of excluding a random male as the
biological father is XX.XXXX% (use 4 decimal places).
**Note the RMNE should be based on the child’s profile for this conclusion.

Reverse Parentage

[Child/fetus] cannot be excluded as being the biological child of [father] and [mother]. Based on the
national database provided by the National Institute of Standards and Technology, the evidence is
XXX times more characteristic of [Child/fetus] being a biological child of [father] and [mother] than of
two randomly selected individuals.

Given the genetic profiles of [mother] and [father], the probability of excluding a random individual
as being the biological offspring is XX.XXXX% (use 4 decimal places).

Suspect excluded

[Suspect] is not the biological father of [child/fetus].

7.5 DNA Remarks

Situation

Remarks

Item not examined

Sample consumed

Item x was not examined.

Item X was consumed during analysis. Additional sample from the other
items is available should independent analysis be requested. All remaining
items will be returned to the submitting agency. Any remaining DNA
extracts will be retained by the laboratory.

(this is only used when an item cannot be re-swabbed consumed)

Sample not consumed

This document is uncontrolled if viewed outside the BCI document management system.
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Additional sample from each item is available should independent analysis
be requested. All remaining items will be returned to the submitting agency.
Any remaining DNA extracts will be retained by the laboratory.

Simple reports when exclusions are not specifically
listed. See Other Guidelines.

Comparisons were made between all evidence samples and all known
samples from which a profile was obtained. If no statement is made
regarding a specific individual in the conclusions under an item, then that
individual can be excluded as being a possible contributor of the biological
material from that item.

Have profile and standards, have unidentified
probative profile

Additional DNA comparisons can be made upon submission of a reference
standard consisting of two oral swabs from (a suspect, the consensual
partner, the victim).

Sending samples for Y-STR

Samples are being forwarded for Y-STR analysis.

May send samples for Y-STR

Y-STR analysis may be helpful in determining the source of any male DNA
that is present. Please contact this office for additional information.

Should a reference standard consisting of two oral swabs from (suspect) be
submitted, samples can be forwarded for Y-STR analysis. Please ensure any
available elimination standards are submitted.

Should a suspect be developed and a reference standard consisting of two
oral swabs be submitted, samples can be forwarded for Y-STR analysis.
Please ensure any available elimination standards are submitted.

Y-STR analysis may be helpful in determining the source of any male DNA
that is present. Submission of a reference standard consisting of two oral
swabs from (suspect) [and resubmission of container(s) X] is/are required

Have profile, entered into CODIS — applies to both
CODIS and suspect case samples. Y-STR profiles
are not entered into CODIS.

All eligible DNA profiles have been entered into the CODIS
database in accordance with state and national regulations,
where reqular searches will be performed. If investigative
information becomes available or a profile is removed from

No-suspect paternity, paternal haplotype entered
into CODIS

CODIS, your agency will be notified.

All eligible DNA profiles have been entered into the CODIS
database in accordance with state and national regulations,
where reqular searches will be performed. If investigative
information becomes available or a profile is removed from
CODIS, your agency will be notified.

Have profile, not entered (no suspect standard
and the evidence profile not eligible)

The forensic DNA profile developed was not suitable for CODIS entry.
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Reporting a profile removed from CODIS in a
subsequent report

The forensic DNA profile has been removed from the CODIS database.

CODIS case, have profile, need standard

Should a suspect be developed, please submit a reference standard
consisting of two oral swabs.

The above listed items were re-examined for quality assurance purposes.

QA reanalysis — same findings The findings concur with those outlined in the report issued by XX, dated
May 1, 2005.
QA reanalysis — different findings Varies - consult your supervisor or TL
7.6 Other Guidelines

1.

If there is an event during the testing process that requires an additional sample to be taken,
then the statement below or similar is required in the Remarks section of the report. Issues with
controls, robots, or other instrumentation may result in the need for use of this statement. If
insufficient results at quant or in the STR profile require additional testing and sample use, this
does not require the below statement. Use only when additional sample must be used due to a
negative event in the testing process. Successful reamp of a sample (failed initially for
positive/neg issue or something during amp set-up) would not trigger below since no additional
sample was required. This only applies to evidence samples, not reference standards.

Data from an initial analysis of ltem X was not used due to (for example, instrumentation
failure, extraneous DNA from a BCl employee, or control failure). Additional analysis was
performed and reported above.

Reports that include only single source samples for which a known individual is included with a
statistic of rarer than 1 in 1 trillion do not require each additional person be listed as excluded.
Samples with statistics more frequent than 1 in 1 trillion require exclusion statements. Samples
reported as mixtures require statements for exclusions.

Add “Comparisons were made between all evidence samples and all known samples from which a
profile was obtained. If no statement is made regarding a specific individual in the conclusions under
an ijtem, then that individual can be excluded as being a possible contributor of the biological
material from that item.” to the remarks section of simple reports with single source samples
where each person excluded is not specifically listed in table.

Even simple reports with conclusions of unknown male/female require exclusion statements for
males and females.

Do not count a minor Y-allele at Amelogenin, indel, or DYS391 when determining the number of
additional peaks in a profile.

This document is uncontrolled if viewed outside the BCI document management system.
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For reporting the presence of male DNA, a Y quant and a callable Y-allele at Amelogenin, indel, or
DYS391 should be detected.
Use the most common of the 3 default frequencies produced by the Popstats report.
If an Allele Table is included with the Report, list evidence samples with alleles in numerical
order as follows:

1. Evidence (differentials) in numerical order

2. Evidence (non-differentials) in numerical order

3. Standards
For reference in reports to unknown single source or major profiles, use the following
nomenclature.
One unknown profile: “Unknown Male/Female”
Additional occurrence of the same profile without needing to identify another unknown profile:
“Same unknown male/female”
Multiple unknown profiles: “Male/Female 1” and “Male/Female 2”, etc.
If a standard is submitted for an unknown profile, replace the identifier with the name of the
individual. Maintain the original numbering for unknown profiles. Do not modify the
numbering.

This document is uncontrolled if viewed outside the BCI document management system.
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PROFILE FREQUENCY CALCULATIONS

Statistical Calculations Guidelines
The presence of DNA from a victim, consent partner, or elimination standard on a sample where
reasonably expected and non-probative does not require a statistic for positive association. This
includes DNA from a victim on intimate samples, i.e., samples from the body and clothing items in
contact with the body, do not require a statistic for positive association. A qualitative statement
will be issued to express the significance of the association.

Examples
e Avaginal swab match to the victim is not calculated
e Avaginal swab match to the victim’s consensual partner is not calculated
e Resident or owner match to items from residence, vehicle, etc. is not calculated.

A qualitative statement similar to the following must be used if a statistic is not provided.
Victim — included — expected contributor

John Doe — included — consent partner

John Doe - included — owner of [Item]

Calculate a statistic for each evidence profile where a victim, elimination, or suspect is included and
considered probative.
Examples

e Avaginal swab match to a suspect is calculated

e Seven blood stains at a B&E scene match the subject. All are complete profiles. All items
would be lumped together in one calculation for reporting in the DNA Conclusions.

e Five blood stains on the victim’s clothing match the suspect, five stains from the window at
the scene match the suspect and five blood stains on the suspect’s clothing match the
victim. Calculations for all inclusions are needed: each profile from the window, each from
profile victim’s clothing and each profile from the suspect’s clothing.

Use Popstats for calculations using the NIST population database for casework profiles from
Identifiler and Globalfiler testing, except in the case of some complex relatedness cases. The FBI
amended population database may be used for supplemental reports of previously reported
statistical estimates made with the original FBI database.

Report based on only the most common of the 3 default Popstats figures generated.
Calculations rarer than 1 in 1 trillion are reported as “rarer than 1 in 1 trillion.”

Calculations more common than 1 in 1 trillion are reported in tiers by rounding down to the
nearest first digit (e.g., 100, 500, 1000, 5000, 10,000, 50,000, 100,000, etc.).

Samples with the same tiered statistic can be grouped together for reporting.

Include Popstats printouts in the case file.

Use single source calculations if the profile is clearly from a single donor or when major and minor
contributors can be distinguished.
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10. In situations where the presence of a victim or elimination standard DNA profile would be
reasonably expected, that profile may be subtracted out and the remaining profile calculated as a
single source profile. The statistical statement in the report must describe what assumption is
being made. Examples of items where the victim or elimination standard’s profile would
reasonably be expected are all intimate items, vehicle’s owner, items in home, etc.

11. If calculating a single source using the major contributor, every locus may be used where the major
contributor is identified, even if the subject and victim have the same type at that locus, so long as
there is not a reasonable chance that the target profile is dropping out.

12. In rare instances, a single source minor profile can be calculated where the minor type is
heterozygous and overlap can be ruled out. In less clearly defined circumstances, use a mixture
calculation.

13. Use mixture calculation if there is no clear major and minor profile difference.

14. When calculating statistics using data generated by a private laboratory use the data as reported by
the private laboratory rather than reinterpreting.

8.2 Single Source Profiles

If an evidence profile is different from that of a reference standard, then that individual is excluded as
the source of the biological specimen. An exclusion is independent of the frequency of the profile in
the population.

If an evidence profile is the same as that of a reference standard, then that individual is included as a
possible source of the biological specimen. The allele frequencies loaded into the CODIS Popstats
program may be used to calculate the profile frequency. A frequency may be calculated at one or
more loci for a single source profile.

The following Popstats equations are recommended by the National Academy of Sciences National
Research Council:

Heterozygotes: 2pg where p and g are the individual allele frequencies.
Homozygotes: p” + p(1-p)(theta) where theta = 0.01

The product rule is used to calculate the combined profile frequency. Calculations for all available
major racial groups should be made.

8.3 Mixtures

If a questioned sample contains DNA from more than one individual and clear major and minor
contributors exist, the profile frequency of the major contributor can be calculated as a single source.
The minor profile can be calculated as single source only for loci where there is no allele overlap.

Multiple-donor profiles that cannot be resolved into major and minor contributors or for which it is
desired to determine the frequency of the minor profile should be calculated as forensic mixtures. The
frequency of the population that CANNOT be excluded as potential contributors to the mixture are
then determined. Popstats uses the formula (P, + P, + Pn)? where P1 is the frequency of the first
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allele, etc. to calculate the frequency for each locus of the mixture. The product rule is then used to
determine the overall combined probability of inclusion (CPI). A restricted CPI may be applied to
multiple major contributors despite the presence of minor contributor(s) alleles as described below.

Globalfiler Mixture interpretation—interpret unknowns first
These points will serve as a guide for interpreting mixed DNA profiles. It is recognized that some e-
grams will not fit clearly into one category or another. Contact a supervisor or the technical leader
to discuss deviations.

1. Use 100 RFU as the analytical threshold and 300 RFU as the stochastic threshold.

2. Forsingle-source samples, interpret heterozygous loci at or above 100 RFU. Interpret
homozygous loci at or above 300 RFU.

3. A 2-person mixture can be interpreted as major/minor if the peak height ratio between the 2
contributors is “45% or greater at most loci. Homozygous alleles for the major should be at
least 600 RFU.

4. The above guidelines apply to samples with reasonable DNA condition and quantity. Look at
the e-gram as a whole. If peaks are present at only 4-5 loci, be aware that otherwise
interpretable loci may be affected by allelic drop out or elevated stutter. Quantifiler Trio values
correlate well with e-gram appearance but are still subject to some variation. Per-contributor
targets below 0.25 ng are more likely to be affected.

5. Samples with four or more contributors and no assumptions or major contributions are present
sheuld cannot be interpreted.

6. For the unrestricted combined probability of inclusion (CPI) or restricted CPI, evaluate data to
determine if it is reasonable that each locus used in the mixture statistic fully represents all
contributors or those for which assumptions are made. Be aware of potential stacking of
shared alleles.

7. Unrestricted CPI mixture statistic calculations:

e Loci with all alleles 2300 RFU and no peaks observed below 300 RFU may be considered for
use in statistical calculations. Sister alleles in a heterozygous pair are expected to be
observed when one allele is at least 300 RFU. If all alleles are above 300 RFU, an
unrestricted CPl may be performed. Use of loci in mixture calculations for minor
contributors when alleles are at or near 300 RFU should be carefully considered.

e Due to the possible slope in data for e-grams, all peaks may be above 300 RFU on the right
hand side but not be representative of all contributors. Only loci for which data from all
contributors is expected as 2300 RFU can be used for an unrestricted CPI statistic.

e A minor contribution that represents <0.25 ng of the total amplification input may
potentially demonstrate stochastic imbalance.
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e If an unrestricted CPI is equal to or rarer than 1 in 300, profiles are sufficient for reporting
inclusions. Report the profile as “not sufficient for inclusion” if more common than 1 in 300
and a restricted CPI calculation is not performed. Mixture calculation printouts for
calculations more common than 1 in 300 (and a restricted CPI not calculated) must be
placed in the case file labeled with “NR”.

e Use caution when performing mixture stats at loci where a minor contributor’s sister allele
may be masked in the stutter position of a major allele. This may occur when the RFU values
of stutter peaks are approximately the same value as the minor.

Unrestricted CPI Examples
o All alleles are above the stochastic threshold of 300 RFUs and all contributors are
expected to be represented.

A B &
1000 2000 1000

A, B, and C used for unrestricted CPI statistic.

e A minor allele is present and above the stochastic threshold of 300 RFUs; however, the
peak may be completely from stutter or a composite of a stutter product and a true
allele. Not every peak in the stutter position should be considered as indistinguishable
from stutter (e.g., two minor alleles present in non-stutter positions or reasonable to

assume the minor data is from an expected contributor).
See SWGDAM Interpretation Guidelines for Autosomal STR Typing by Forensic DNA Testing Laboratories, Approved
01/12/2017

A B &
290 3000 350

Assuming a 10% stutter filter, the A would not be labeled. Given the RFU value of B, the A and C
could be the genotype of the minor contributor. An unrestricted CPI may not be appropriate.

8. Restricted CPI (rCPI) mixture statistic calculations are based on assumptions.



Ohio BCI Laboratory

LM-DNA Methods

Issuing Authority: Laboratory Director
Effective Date: 3/1/2018

Revision 20

Page 45 of 59

Assumptions for rCPI statistics include distinct major mixture contributors or a number of
contributors. Assumptions must be noted in the casefile.

If a restricted CPl is equal to or rarer than 1 in 300, profiles are sufficient for reporting
inclusions. Mixture calculation printouts for calculations more common than 1 in 300 must
be placed in the case file labeled with “NR”.

Samples may be reported as “data not sufficient for inclusion” and used for exclusionary
purposes in some situations.

Examples of Data Not Sufficient For Inclusion
= Arestricted mixture statistic is more common than 1 in 300
= At least two loci have three callable alleles for an apparent two person mixture
= At least two loci have five callable alleles for an apparent three person mixture

For an rCPI stat for two major contributors, homozygous genotypes should be 600 RFU or
higher and heterozygous genotypes 300 RFU or higher. If the egram supports the loss of
minor contributors on the right hand side and four alleles are called above 100 RFU, the
locus may be used for two person rCPI. Alleles in stutter positions may impact confidence for
use.

For an rCPI stat for three contributors, calculate the frequency using loci where the three
contributors alleles are 600 RFU and higher.

Use caution when performing mixture stats at loci where a minor contributor’s sister allele
may be masked in the stutter position of a major allele. This may occur when the RFU values
of stutter peaks are approximately the same value as the minor.

Restricted CPl Examples

An assumption of a number of contributors is made and the maximum possible alleles are
detected. For example, two contributors and 4 alleles called.

i

138 250 188 200

If assuming two contributors to profile, then use A,B,C,D for mixture calculation.
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e A major profile is subtracted from the mixture and the remaining alleles represent the
genotype of the additional contributor.

A B C
2000 175 137
Major = A,A. If assuming two contributors, the second person must be B,C. Use locus as
appropriate for the calculation.

e The victim or elimination profile is subtracted from the mixture and the remaining alleles
represent the genotype of the additional contributor.

A B C
188 375 138

Victim = B,B. If assuming two contributors, the second person must be A,C. Use locus as
appropriate for the calculation.

e A major mixture stat can be issued with clear distinction between the major and minor
contributions. For example, the highest contribution from the minor contributor should be
approximately 45% or less of the lowest RFU allele of the major contribution.

A B C D E
138 2000 2500 2250 188

Use B,C,D in major mixture calculation because clearly distinct from the minor A,E alleles.
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Mixture Type

Subtype

Calculation

A

Mixture of 2-3 people
with no clear major/
minor components

A.1 Known cannot be subtracted

Determine the unrestricted CPI
using loci with all alleles above the
stochastic threshold; exceptions can
be made case-by-case.

A.2 Known cannot be subtracted but
assumption regarding the number of
contributors is used

Determine the restricted CPI using
appropriate loci; document
assumptions.

A.3 Non-target known can be
subtracted where it is expected to
find an individual’s DNA—intimate
items, clothing, residence, auto, etc.

A.3.a Using known information,
treat evidence sample as single
source profile. OK to use peak
heights to identify overlap.

A.3.b If 3-person mixture, i.e. mixed
stain with 2 sperm donors plus
victim, subtract victim, then treat as
2-person mixture.

B

Mixture with major
and minor components

B.1 Major component over 300 RFU,
Minor component is all or partially
above 300 RFU

B.1.a Calculate major or minor as
single source.

B.1.b Calculate minor as mixture at
all loci where minor =300 RFU
stochastic threshold.

B.2 Minor component
all loci <300 RFU

Calculate major as single source.

C
Low-level mixture,
multiple contributors,
no clear major/minor

C.1 Consider inconclusive determination.

A mixture inclusion requires:
1. The presence of the same alleles as found in standard at some or all of the loci in the evidence

sample.

2. Where the profile is incomplete, the pattern of inclusive loci must make sense in terms of the
relative performance of the loci. The strongest performing loci must contain alleles consistent with

standard.

3. The exact number of consistent loci/alleles required to make an inclusion is dependent upon the
quality of the profile—number of contributors, presence of inhibition, presence of degradation,

etc.
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A mixture exclusion requires the strongest performing loci to lack alleles consistent with standard.

An inconclusive may be called where the presence of multiple contributors, low DNA quantity,
degradation, and/or inhibition result in a poor profile.

8.4 Calculations for Paternity Test--Both Parental Reference Standards Present

The numerical value of a paternity match can be expressed in terms of the paternity index (Pl), which is
defined as the probability of the genetic observations if the alleged father is the true father divided by
the probability of the genetic observation if the alleged father is not the true father.

The particular formulas used to calculate the locus Pl values depend on the specific allele relationships
in the paternity trio and are given in the Popstats supporting documentation. The overall profile Pl is
obtained by multiplying the individual locus Pls together with the exception of vWA and D12S391.

The VWA and D12S391 loci are located on the p arm of chromosome 12. These loci were determined
to be independent at the population level for calculation of RMP and CPI statistics. However for
kinship analysis/parentage calculations, the loci cannot be assumed to be independent. For
kinship/parentage statistics, either the vWA or D125391 locus can be included, but not both. As the
default, the VWA locus should be used for these statistics. Be aware, there will be situations where
VWA is not useful in discriminating the relationship of the individuals tested and the D125391 locus
should be used.

Choose the paternity calculation option and enter the mother, alleged father and child profiles into the
Popstats Program. The output gives the locus and overall profile parentage index (Pl), probability of
parentage (PP) and probability of exclusion (PE) for several population groups.

8.5 Interpretation of Paternity Sets with Mutations
Due to the relatively high mutation rate of STR loci, three exclusions are required to conclude that the
alleged parent is excluded. Popstats supports the calculation of one- and two-mutation trios.

The default data in Popstats may be used for these calculations. Alternatively after you click on the
“calculate” button, you will be prompted to enter the mutation rate (u) and mean power of exclusion
(A). The (A) values can be found in the 2002 AABB Annual Report on page 14. The (u) values can be
found in the 2004 AABB Annual Report on pages 19 and 20. These tables are reproduced at the end of
this section.
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Appendix 2. The Probability of Exclusion for Vanous Loc: Evaluated Using
PCE. (Note: for some loal only a single laboratory reported results.)

LOCTS PE LOCTS PE LOCTS PE

D3S1358 | 0.561 D2S1338 | 07471 @ DISSE4S | 0457
VWA 0627 N DI95433 | 0355992 @ DIS533 0.527
FGA 0.7289 F13A01 0.516 DOsS30n4 0.527

FESFPS 0.443 D9S302 081
F13B 04557 @ D225683 | 0.783
LPL 04521 § DI18S535 0.58
PENTAE | 07618 g D751804 | 0.579
PENTAD | 06508 § D352387 | 0.707
D1S80 06261 @ D452366 | 0.569
DI755 0.605 @ D55171S [ 0.698
HPRTB 0.428
D12S1090 | 0.861
D351744 | 0.695

[ D55818 | 04731
DI3S317 | 05295
D75820 | 05961
[DsS1179 | 0612
D21S11 | 0.6862
DISSS1 | 0734
TH | 05389
TPOX | 04068
CSFIPO | 05124
D165539 | 0.5497
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Y-FILER PLUS STR PROFILING
Introduction

The AmpFLSTR Y-filer Plus® kit contains primers to amplify the short tandem repeat loci DYS576,
DYS389I, DYS365, DYS389ll, DYS627, DYS460, DYS458, DYS19, YGATAH4, DYS448, DYS391, DYS456,
DYS390, DYS438, DYS392, DYS518, DYS570, DYS437, DYS385, DYS449, DYS393, DYS439, DYS481,
DYFS387S1, and DYS533.

Storage of kit components: Store unopened kits frozen. For the single in-use kit, store components

refrigerated. Ladders go to the PCR area.

NOTE: Y-filer Plus STR testing is performed based on case information and DNA quantitation results.
If the Quantifiler Trio results indicate an amplification target of < 0.001 ng male DNA, no Y-filer Plus
testing needs to be performed.

9.2

1.
2.

o

9.3

2.

9.4
1.

PCR Amplification
Prepare DNA samples to a target of 1.0 ng male DNA in a volume of 10 ul.
Amplification controls consist of positive control DNA from the Yfiler Plus kit and 10 ul of the
same TE used to set up the reactions.
Label the controls:
Pos#_-amp date-initials Example: Posl_100205EB
Neg-amp date-initials Example: Neg010516EB
Prepare a Yfiler Plus Amplification master mix. Thaw (if necessary) the Yfiler Plus Master Mix
and Primers Tubes. Briefly vortex and spin the tubes. Make an amplification master mix
consisting of 10 ul master mix and 5 ul primers per sample.
Dispense 15 ul of the mixture into each sample well.
Add 10 ul sample to each tube.
Amplification Parameters for the 9700 Thermal Cycler (about 1.5 hours):

Parameter °C/min
Hold 95/1 min
Denature 94/4 sec
Anneal/Extend 61.5/1 min
Cycles 30
Final Extension 60/22 min
Hold 4/o0

Capillary Electrophoresis

Follow Globalfiler set-up directions. Prepare CE master mix consisting of 0.4 ul LIZ internal lane
standard and 9.6 ul formamide. Add 1.0 pL Y-STR amp product to 10 ul CE master mix. Run
one allelic ladder per 24 samples. Use 1.0 ul allelic ladder stock.

Use 24-second injection.

Genemapper Analysis

Follow project creation procedure as for Globalfiler.
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Analysis Method = Yfiler Plus
Panel = Yfiler_Plus_Panel_v3
Bin = Yfiler_Plus_Bins_v3

Stutter ratio = marker specific (values must be loaded into the Panel Manager)

Analysis Method Editor

General | Alele | Peak Detector | Peak Quality | 5Q & 6Q Settings|

Analysis Method Editor

General | Alleke | Peak Detector | peak Quality | 5Q & GQ Settings|

Peak Detection Algorithm: Advanced

Ranges

rSmoothing and Baselining
Smoothing () None
@ Light
() Heavy

Baseline Window: 51 pts

Analysis | Sizng

|Full Range - | Partial Sizes - |
Start Pt:|0 | Start Size:| 60

Stop Pt: (10000 Stop Size: | 460

rSize Calling Method
2nd Order Least Squares
3rd Order Least Squares

(7 Cubic Spline Interpolation
@ Local Southern Method
(7 Global Southern Method

Peak Detection
Peak Amplitude Thresholds:
8: 100 | R 100
G |10 p: [100
Y. |100 O: (100
Min. Peak Half Width: 2 i pts
Polynomial Degree: 3 ._
Peak Window Size: |15 \pts
Slope Threshold
Peak Start:
Peak End:
Normalization

[¥] Use Mormalization, if applicable

Factory Defaults

BinSet: | Yfler_Pius Bins_v3 el
Use marker-spedific stutter ratio and distance if available
Marker Repeat Type: Tri Tetra Penta Hexa
Global Cut-off Value 00 | Joo | oo | oo
MinusA Ratio 0.0 0.0 0.0 0.0
MinusA Distance From 0.0 0.0 :D.D :D.D
To (0.0 0.0 0.0 0.0
Global Minus Stutter Ratio 0.0 lo.0 0.0 lo.0
Global Minus Stutter Distance  From 0.0 3.25 0.0 0.0
To 0.0 1475 | |00 0.0
Global Plus Stutter Ratio 0.0 0.0 0.0 0.0
Global Plus Stutter Distance  From 0.0 |0.0 lo.0 :D.D
To 0.0 |0.0 0.0 0.0
Amelogenin Cutoff UD 1
Range Filter. ., Factory Defaults
Save As ] [ Save ] [ Cancel ] [ Help ]

Save As H Save H Cancel H Help ]
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Analysis Method Editor &
| General I Allele I Peak Dehechor| Peak QUﬁ|itY—| SQ &GQ Setﬁngsl 508,60 5et8

General | Allele | Peak Detector | Peak Quali ettngs|
Min/Max Peak Height (LPH/MPH) [ General | alele [ Pesk Detector [ Peak Qualty |
Homozygous min peak height 100.0 Quality weights are between 0 and 1.

rSample and Control GQ Weighting
Heterozygous min peak height 100.0
Max Peak Height (MPH) 135000.0

Broad Peak {(BD) 0.8 Allele Mumber (AN} 1.0

Peak Height Ratio (PHR.

SelcHiachtRato B4 Out of Bin Allele (BIN) 0.8 Low Peak Height (LPH) 0.3
Min peak height ratio 0.7 Overlap (OVL) 0.8 Max Peak Height (MPH)  |0.3
Broad Peak (BD) Marker Spike (SPK) 0.3 Off-scale (05) 0.8

[ Max peak width (basepairs) 15 AMEL Cross Check (ACC) 0.0 Peak Height Ratio (PHR) 0.3
Allele Number (AN) Control Concordance {CC) Weight = 1.0 {Only applicable to controls)
Max expected alleles: ~5Q Weighting
For autosomal markers & AMEL 2 Broad Peak (B0) 0.5
For Y markers i rAllelic Ladder GQ Weighting
Spike (SSPK/SPK) [1.+] Off-scale (0S) [1.+]
Allelic Ladder Spike
Spike Detection Enable | SREEETEE
| PassRange:  [NIGHIOUSRGRGEN
Cut-off Value 0.2
Sizing Quality: From |0.75 to 1.0 From0.0to |0.25
Sample Spike Detection
Spike Detection Enable . | Genotype Quality: From [0.75 to 1.0 From0.0to |0.25
[ Save As ] I Save ] [ Cancel ] [ Help ] Eanls ] [ SR ] [ Cancel ] [ Help ]

3. Review raw data to troubleshoot sizing difficulties. Check Analysis Method Editor to verify that

the sizing range (3000-6000) brackets the set of GS600 LIZ size standards as shown, all peaks are
correctly labeled and no artifacts are labeled. The LIZ 600 internal size standard must have the
expected size results for the 60.0, 80.0, 100.0, 114.0, 120.0, 140.0, 160.0, 180.0, 200.0, 214.0,
220.0, 240.0, 250.0, 260.0, 280.0, 300.0, 314.0, 320.0, 340.0, 360.0, 380.0, 400.0, 414.0, 420.0,
440.0, and 460.0 base pair fragments. The peaks must be sizable but do not necessarily have to
be above 100 RFU.

i 125 175 225 275 325 375 425
600
i}
600 800 1000 1200 1400 1600 1800 2000 2200 2400|2600/ 2800 3000 3200 3400 3600 3800 4000 4200 4400 4600
1140 2140 2500 3140 4140
4. To edit a particular size standard peak, right-click the peak.
5. Examine the allelic ladders to determine that the software has assigned all allele designations

correctly and the peaks are at least 100 RFU. The following alleles at the specific loci must be
labeled.
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. . . IDX Y-Filer Plus Y-Filer Plus
6. Verlfy that pOS|tlve COl’]tl"OlS give the correct Stutter Filter Settings % Positive Control Alleles
type. Rarely, if the positive control fails to locus N-4 (-2) N+4(+2) locus  Kit 007  SMW
amplify, a single-profile case sample can be DYS576 152 3.4 DYS576 13 16
. . ey DYS3891 9.2 3.5 DY53891 13 12
re-run with a working positive control and Sveas i i Sveese o o
then used as a secondary positive control. DYS38911 18.8 3.7 DYS3831l 29 29
7. Check for peaks in negative controls. If a DYse27 | 15.2(2.7) 26 DYS627 2 =
. . DYS460 11.7 4.3 DYS460 11 11
non-artifact peak above threshold is Dvenss o3 e Dvensg = e
detected in a reagent blank or negative DYS19 | 12.7(10) | 3.7(3.4) | [DYS19 15 14
control, investigate following the Globalfiler — [roararti 12 = YoArans 28 3
4 g g DYS448 4.7 2.3 DYS448 19 19
p rocedure. DYS391 10.0 3.4 DY5391 11 10
8. Review samples and mark artifacts: spikes, DYa58 D4 3.7 prsase = 13
. . DYS390 13.6 3.5 DYS390 24 24
pull-up, raised base line, -A, dye blobs, and Dveass o5 38 Dvedss 5 5
nonspecific female DNA amplification. DY5392 163 11.0 DY5352 13 1
9 Print the e-grams DYS518 25.5 4.9 DYS518 37 39
* g . * . DYS570 15.7 2.9 DYS570 17 17
a. Base pair range for X-axis = 60-460 DYS437 8.1 L7 DYS437 15 16
b. Y-axis = scale to top of highest peak DYsass 183 27 DYs383 Lla f 1327
DYS449 23.2 4.2 DYsS449 30 28
for each dye color DYS393 141 5.0 DY5393 13 12
c. Negative sample Y-axis = 75 DY5439 9.9 34 DYs5439 12 12
. DYSA81 28.6 (9.5) 5.6 DYS481 22 24
d' Prlnt a”ele Ca“ and bp Only DYF38751 15.7 4.6 DYF38751 35,37 38
e. Fontsize=6 DYS533 12 1.88 DYS533 13 12
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f. Consider printing a second zoomed-in view where a very minor profile is present.

Interpretation

The analytical minimum and interpretational threshold is 100 RFU. Peaks above 30,000 RFU
and their associated stutter should be interpreted with caution. True peaks (base broader than
tip and somewhat symmetrical, and not dye blobs, spikes, crystals, or other artifacts) above the
listed thresholds are callable peaks. For Y-filer Plus, the analytical threshold will be the same as
the interpretational threshold (unless sample is a mixture).

Microvariants are named using the same syntax as Globalfiler.

Off-ladder alleles are named using >/< the largest or smallest ladder allele. If an allele is
intermediate between two loci, assign it to the locus missing data. Check the bp size of OLs
when making inclusions.

Genemapper ID-X stutter filtering is on, using the published ID-X locus-specific values. The
stutter filter de-labels stutter peaks at or below the set values. Additional potential stutter may
be marked manually. Actions of the stutter filter are not considered to be interpretation and
may be overridden either way by the analyst.
A DNA profile may be from a single individual if one allele is observed at each locus, except
DYS385a/b and DYF387S1 which may contain two alleles.
Mixture criteria for normal template quantity amplifications

a. Three or more loci contain more than one peak

b. All potential artifacts are ruled out as causes of the peaks

c. Based on chromosomal location, the extra peaks do not raise suspicion of duplication (JFS

50:853-859)

Where there is reasonable suspicion that the appearance of a mixture may result from one or
more artifact, do not report a mixture. As a rule of thumb, do not report an additional
contributor unless you would be able to make an inclusion given an appropriate reference
standard. Rather, consider reporting additional peaks.
To the extent possible, review the unknown samples before the reference standards. Compare
guestioned profile to known profile. If the DNA profiles are distinctly different, the individual is
excluded. If the DNA profiles appear consistent, the individual cannot be excluded.
Known contributors (e.g. male victim, consensual partner) may be subtracted from mixtures.
Major-minor contributor profiles can be interpreted separately where the peak height
difference is approximately 50% or less and the major contributor is atdeast approximately 600
RFU or greater. If a small number of loci do not meet this requirement, exclude them from the
statistical calculation. If more loci do not meet the 50% requirement, then the mixture is
unresolvable.
Where degradation, drop-out or inhibition exists, at least 4 interpretable loci are required to
make an inclusion. However, exclusions can be made with any number of loci.

Report a statistical frequency for all inclusions.
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Statistical Calculations
Given the male lineage non-recombinatorial pattern of inheritance, haplotype frequencies are
estimated using the counting method.

To calculate a single source frequency, go to http://usystrdatabase.org/. For ancestry search,
select “All”. Report the profile probability for the total versus the individual ancestry options.

The US Y-STR database will search only those haplotype profiles which contain all of the loci of
the profile entered. Important**Use the drop-down boxes to enter the profile rather than
keying it in.

Frequency estimate calculations are made using the counting method. In cases where a Y STR
profile is observed a particular number of times (X) in a database containing N profiles, its
frequency (p) can be calculated using p = X/N

An upper bound confidence interval of 95% can be placed on the profile’s frequency. In 95% of
intervals constructed in this way, the true frequency is higher than this value; thus, with 95%
confidence the actual haplotype frequency will be rarer than that provided by the estimate.
The US Y-STR-suggested formula for calculating a 95% confidence limit is:

e

M
lpr(1— p )™ =0.05
A',-'p”( p,)

Where: ny n!
k) kl(n—k)! with n =successes in k trials

If no observations were made of the profile in the database, the following formula is used to
estimate the frequency with a 95% confidence interval:

1- {0.05:}1’"‘" n = database size

If both autosomal and Y-STR data are collected on a sample, the product rule may be used to
combine the autosomal STR genotype match probability and the Y-STR haplotype frequency
information.

When reporting a statistic from the US Y-STR Database, include both the release number and

date of the last update in the casework documentation. As the database is updated, statistical
calculations may change.
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Analytical Detail Section: DNA profiling was performed using PCR with the Y-filer Plus® STR kit on
previously extracted samples from Item X (see report dated XXXXX).

Other report wording may follow the style used for Globalfiler.

Table Report

STR Results STR Conclusions Y-STR Conclusions
Data not sufficient for comparison
No Y STR profile
Suspect - included®
Victim only No DNA profile foreign to victim Suspect - excluded
Suspect - inconclusive®, @
Unknown male- sufficient for
comparison
Mixture® - includes male Data not sufficient for comparison
Victim — included — expected No Y STR profile
Victim plus contributor Suspect —included ®
additional data Suspect —included - 1 in X®/® (non- | Suspect - excluded
in STRs sperm/sperm fraction) Suspect - inconclusive®, @
Suspect — excluded from interpretable | ynknown male - sufficient for
data comparison
Footnotes
®Neither the listed individual nor any of his paternal male relatives can be
eliminated as the source of the Y-STR DNA profile. This Y-STR profile has
been observed (X) times in the U.S. Y-STR database of (Z) profiles and is not
Y-STR stat expected to occur more frequently than 1 in XXXX male individuals in the
U.S. population. The US Y-STR database (www.usystrdatabase.org,
Release: # Updated [DATE]) using the 95% upper confidence interval was
used for the estimated frequency of the profile.
Inconclusive ® Due to insufficient data
@ Due to the number of contributors. Upon submission of [a consensual
Inconclusive partner standard/any relevant elimination standards], additional Y-STR
conclusions may be possible.

10 REPORT EXAMPLES—DNA
(see Forensic Biology Methods Manual for Evidence Exam report example)
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10.1 Examplel

To: Cleveland Police Department BCl Laboratory Number: 13-81236
1300 Ontario Street Date: August 9, 2013
Cleveland, OH 44113

Offense: Attempted Homicide Agency Case Number: 2013-1235

Subject(s): Unknown

Victim(s): John Doe

Submitted on April 03, 2014 by Jeffrey E. Steinmetz:
1. One manila envelope containing oral swabs from John Doe
2. Brown paper bag containing front passenger airbag

2.1. Swabbing from spatter stain

2.2. Swabbing from smear stain

2.3. Swabbing from unstained area

3. One manila envelope containing swab from the outside of the front passenger door top
Item DNA Conclusions
2 Front passenger airbag Presumptive positive for blood

2.1 Spatter stain | John Doe — included —rarer than 1 in 1 trillion®

2.2 Smear stain | Mixture®
2.3 Unstained area | John Doe — included - 1 in 1,000,000,000®

Presumptive positive for blood

3 Swab John Doe — included — rarer than 1in 1 trillion®

@® Additional data not interpretable
® Based on the national database provided by the National Institute of Standards and Technology, the
estimated frequency of occurrence of the DNA profile (unrelated individuals).

Remarks
The forensic DNA profile developed was not suitable for CODIS entry.

Item 3 was consumed during analysis. Additional sample from the other items is available should independent analysis be
requested. All remaining items will be returned to the submitting agency. Any remaining DNA extracts will be retained by
the laboratory.

Analytical Detail
Presumptive analysis for blood was performed using visual examination and chemical testing.

DNA profiling was performed using PCR with the Globalfiler® STR kit on samples from Items 1-3.

Robert Jones

Forensic Scientist

(330) 659-4600

Robert.Jones@ohioattorneygeneral.gov
Based on scientific analyses performed, this report contains opinions and interpretations by the analyst whose signature appears above.
Examination documentation and any demonstrative data supporting laboratory conclusions are maintained by BCI and will be made available for
review upon request.
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10.2 Example 2
Supplemental Report

To: Summit Police Department BCI Laboratory Number: 14-81234
Off. Mark Johnson Date:
120 Market Street June 18, 2015

Summit, OH 45123

Offense: Rape Agency Case Number: 14-31234
Subject(s): John Doe
Victim(s): Jane Doe

Submitted on October 17, 2014 by Off. Mark Johnson:
1. Rape kit from Jane Doe
1.2. Vaginal samples- semen identified, see report dated October 23, 2014
1.7. DNA standard from Jane Doe
1.10. Fingernail scrapings
5. One manila envelope containing DNA standard from John Doe

Upon the request of Assistant Prosecutor Scott Douglas, DNA profile frequencies provided in the
November 20, 2014 report have been recalculated based on revised population data received from the
FBI on June 3, 2015.

Ite Original Estimate Estimate Based on FBI Revised Data
Iltem 1.2 vaginal sample lin .
1in1,607,000,000,000,000,000,000
sperm fraction 1,636,000,000,000,000,000,000 I L BR TR B, PR PR T
Item 1.10 fingernail scrapings 1in 95,600,000,000,000,000 1in 93,020,000,000,000,000

Original and revised allele frequency tables are attached.

Robert Jones

Forensic Scientist

740-845-1234
Robert.Jones@ohioattorneygeneral.gov
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