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Introduction
INTRODUCTION

The use of polymerase chain reaction (PCR)' technology to amplify specific segments of the human genome has been
used in forensic laboratories for a number of years. The DNA fragments most commonly utilized for human
identification in forensic laboratories are termed short tandem repeats (STRs), which contain length variations. STR loci
consist of short, repetitive sequence elements of 3 to 7 base pairs in length >. Autosomal STR analysis uses repeats that
are well distributed throughout the human genome. Recently, however, the use of STR loci that occur only on the Y
chromosome (Y-STRs) have been demonstrated to be a useful tool for discrimination between males and identification
of male profiles in amixed sample that consists of an excessive amount of DNA from female donors.

As with autosomal STRs, the alleles for Y-STR loci are differentiated by the number of copies of the repeat sequence
contained within the amplified region and are distinguished from one another using fluorescence detection following
electrophoresis. Y-STRs are contrasted from autosomal STRs in that they occur only on the Y chromosome and,
therefore, are found only in males. The Y-STR profile from an individual is termed a haplotype, not a genotype as with
conventional (autosomal) STRs, because the haplotype is a combination of alleles at multiple linked loci that are
transmitted together’. Inaddition,all Y-STR loci used for human identification purposes are contained in the non-
recombining region of the Y chromosome. The non-recombining region of amale’s Y chromosome is inherited, in
whole, from his father withno shuffling of the genetic information betweenthe father and mother®. As a result, barring
mutations, the Y-STR profile obtained from an individual will match that of his father and all male patrilineal relatives’.

The AmpFCSTR" Yfiler™ Amplification kit provides a method which can be used to evaluate very small amounts of
human male DNA. The Yfiler' kit allows the co-amplification and five-color detection of seventeen Y-STR loci. The
Y filer™ kit contains primers to amplify the loci DYS456, DYS389I1, DYS390, DYS38911, DYS458, DYS19,
DYS385a/b, DYS393, DYS391, DYS439, DYS635, DYS392, Y GATA H4,DYS437, DYS438, and DYS448. In the
system, oneprimer of each-primer pair per locus specific for DY:S456, DYS3891,;DYS390, and DY S389ILis labeled
with 6-carboxy fluorescein (6-FAM); one primer of each primer pair per locus specific for DY S458, DYS19, and
DYS385a/b is labeled with VIC; one primer of each primer pair per locus specific for DYS393, DYS391, DYS439,
DYS635, and DYS392 is labeled with (NED); and one primer of each primer pair per locus specific for Y GATA H4,
DYS437, DYS438, and DYS448 is labeled with (PET). All seventeen loci are amplified simultaneously in a single tube
and analyzed using capillary electrophoresis °.
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1 PCR Amplification Using The AmpF¢STR® Yfiler PCR Amplification Kit

PCR AMPLIFICATION USING THE AMPF{STR® YFILER™ PCR AMPLIFICATION KIT

1.1 Technical Notes

1.1.1

Amplification of Y chromosome-specific short tandem repeats, Y-STRs, allows haplotyping of human
male DNA. The Y-STR loci are located on the non-recombining region of the Y chromosome,
producing a haploid profile. A male’s Y-STR profile is inherited from his father, thus characteristic of
his paternal lineage and not unique to a single individual;

The AmpFCSTR" Yfiler™ System contains 17 sets of primers and allows for the co-amplification and
five-color detection of 17 Y-STR loci, which include the DY S456, DYS3891, DYS390, DY S3891I1,
DYS458, DYS19, DYS385a/b, DYS393, DYS391;, DDYS439, DYS635, DYS392, Y GATA H4,
DYS437, DYS438, and DY S448 loci.

Control DNA (007 — positive amplification control) and a negative amplification control must be
amplified with-each batch of samples.. In-order to report the typing results for the samples associated
with these controls, the controls must work appropriately,in accordance with the procedures outlined
in Chapter 4, Interpretation of the AmpF(STR™ Yfiler™ System PCR Amplification Results.

Tag DNA polymerase, purified from Thermus aquaticus, attaches nucleotides in a 5°— 3’ direction to
extend the DNA chain. AmpliTaq® Gold is a hot-start Taq polymerase designed to require a 95°C
activation step prior to initiation of activity. As a result, the PCR reaction utilizing AmpliTaq” Gold
need not be prepared on ice.

NOTE:If ajData Bank sample requires typing with the AmpF (STR" Yfiler'" System-and cannot be
extracted on the Qiagen Universal robot system (i.e. Q-tip type swab), then a cutting of the sample will
be given to a casework examiner for analysis and typing.

1.2 Equipment

1.2.1

1.2.2

123

1.2.4

1.2.5

1.2.6

Thermal Cycler — 9600 or 9700

Pipettes - 2 uL, 10 uL, 20 uL, 100 pL, 200 puL and/or 1000 puL
8- Channel Pipette — Range 0.5 pL to 10 uL

Repeater pipette

Biological Safety Hood

Microcentrifuge tube racks

1.3 Materials

1.3.1  Sterile ART pipette tips - 2 uL, 10 uL, 20 pL, 100 pL, 200 pL and/or 1000 puL

1.3.2  Repeater pipette tips — 1250-uL

1.3.3 1.5 mL microcentrifuge tubes

1.3.4  Kimwipes

1.3.5 Gloves

1.3.6 96 well amplification plates and strip caps
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1 PCR Amplification Using The AmpF¢STR® Yfiler PCR Amplification Kit
14 Reagents
141  AmpF{STR" Yfiler™ Amplification Kit (Applied Biosystems, Inc. P/N 4359513) containing:
1.4.1.1 AmpFeSTR" Yfiler™ Primer Set
1.4.1.2_ AmpF{STR" Yfiler™ PCR Reaction Mix
1.4:1.3. Control DNA: 007 Control DNA (human male positive control)
1.4.1.4 AmpliTaq” Gold DNA Polymerase
1.4.2  Sterile Type I Water
1.5 AMPF(STR® YFILER™ System Amplification Procedure For The 9600 And 9700 Thermal Cycler
NOTE: A dedicated area; such-as a'biological hood or a separate room, will be used for preparing PCR
amplification reactions. All equipment and suppliesused toprepare amplification reactions should be
kept in this dedicated "clean" area at all times. Do not use these items to handle amplified DNA or
other potential sources of contaminating DNA. Trace amounts of amplified DNA, if carried over into
other samples before amplification, can lead to results that are not interpretable. DO NOT bring

amplified DNA, or equipment and supplies used to handle amplified DNA, into the designated "clean'
area.

Wear clean disposable laboratory gloves while preparing samples for PCR-amplification: Change gloves
frequently or whenever there is a chance they have been contaminated with DNA.

1.5.1  Amplification Parameters for the 9700 Thermal Cyclers:

1.5.1.1 Turn on the 9700 thermal cycler. If the thermal cycler has not already been programmed,
program as follows:

Initial incubation for 11 minutes at 95°C.

Denature at 94°C for 60 seconds
Anneal at 61°C for 60 seconds
Extend at 72°C for 60 seconds

Program for 29 cycles

Final extension at 60°C for 80 minutes

Final'hold at 4°C.

This program may be saved as a “User File” for later use.

NOTE: The AmpFeSTR® Yfiler™ Alleli¢ Ladder and GeneScan-500 LIZ Size Standard
supplied in the Yfiler™ kit do not require amplification and should not be stored in

the sample preparation area.

1.52  Transfer the AmpFCSTR" Yfiler™ amplification reagents (Yfiler™ PCR Reaction Mix, the Yfiler™
Primer Set, and the Control DNA 007) to the designated "clean" area. Keep the AmpliTaq™ Gold on
ice or in the -20 °C freezer until needed.

1.5.3  Calculate the required volume of each PCR amplification component to prepare a master mix by
multiplying the volume by the number of samples. This should include a reagent blank and positive
and negative amplification controls and two to three additional reaction volumes (depending on the
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1.54

1.5.5

1.5.6

1.5.7

1.5.8

1.5.9

1.5.10

1 PCR Amplification Using The AmpF¢STR® Yfiler PCR Amplification Kit

number of samples being amplified) to compensate for any pipetting variation. The PCR Master Mix
should be prepared in a clean 1.5 mL microcentrifuge tube. Briefly vortex the tubes containing the
Yfiler™ PCR Reaction Mix and Yfiler™ Primer Set. The PCR Reaction mix may be pulse spun in a
microcentrifuge to remove any liquid from the caps. Do not spin the primer set.

PCR Master Mix per sample for half-reaction volume:

4.6 uL Yfiler™ PCR Reaction Mix
2.5 pL Yfiler™ Primer Set
0.4 uL AmpliTaq"™ Gold Enzyme (4 Units)

Add 7.5 pL of PCR Master Mix to each well of the labeled 96-well plate using sterile ART tips or
repeat pipettor. Cap each column of the plate and ensure that the solution is at the bottom of the well,
gently tapping the plate on the counter top, if necessary.

NOTE: Each Yfiler™ amplification is performed in-a final volume of 12.5 pL. Exactly 5 uL has been
allocated: for sample DNA/water.

Prepare the sample DNA and controls as follows:

1.5.5.1 Dried blood stains: Add3.0 pL or what has been determined to be the optimal volume of
extracted DNA to the appropriate labeled sample well. Bring the total volume up to 5 uL by
adding sterile Type 1 Water to the well.

1:5.5:2 - Dried buccal cells::Add 2.0-uL. or what has been determined to be the optimal-volume of
extracted DNA to the appropriate labeled sample well. Bring the total volumeup to 5 uL by
adding sterile Type 1 Water to the well.

1.5.5.3 Positive Amplification Control: Gently mix by hand the Control DNA (007, stock
concentration is 0.1 ng/ pL in 0.05% sodium azide buffer) followed by a light tapping of the
tube on the counter top to remove any liquid from the cap. Carefully add 5 pL (0.5 ng total) of
DNA of the Control DNA to the appropriate well

1.5.5.4 Negative Amplification Control: Add 5 pL of sterile Type I water to the appropriate sample
well.

1.5.5.5 Reagent Blank: Add 5 pL of the reagent blank to the appropriate sample well.
Place the plate into the thermal cycler. Place the thermal cycler lid over the samples.
When the thermal cycler prompts the user for the sample volume, choose 13 pL.
Start the amplification file.
NOTE: The PCR amplification program will run for approximately 4 hours.
After the amplification process:is complete; remove the plate from the thermal cycler and proceed with
all samples to Chapter 2 of the Commonwealth of Virginia Forensic Biology Section Data Bank

Procedure Manual, Fluorescent Detection PCR-Based STR DNA Protocol: AmpFLSTR® Yfiler™
System for Capillary Electrophoresis (CE) instructions.

If the samples will not be loaded into the CE within a working day, the samples should be stored in the
dark at 2 °C to 8 °C up to several days or at -20 °C for extended periods.

NOTE: Store amplified DNA samples separately from PCR pre-amplification reagents and extracted
DNA samples.
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2 Capillary Electrophoresis

2 CAPILLARY ELECTROPHORESIS

2.1 Technical Notes

2.1.1

The Applied Biosystems 3130x| Genetic Analyzer is a fluorescent capillary electrophoresis (CE)
instrument with a 16 capillary array which can be used for DNA sequencing and fragment analysis
applications. This includes STR (Short Tandem Repeat) analysis as well as DNA sequencing,
resequencing (mutational profiling), and SNP (Single Nucleotide Polymorphism) analysis.

The capillary length and polymer type will vary based on the individual application. Sample handling
and injection is automated by use of the autosampler, which holds two 96 or 384 well plates.

The polymer delivery pump (PDP) automates the replenishment of polymer between injections so that
the instrument is capable of fully automated operation.

Fluorescent detection is.accomplished by utilizing an-argon-ion multi-line; single mode laser with
primary excitation lines at 488 nm and 514.5 nm to excite fluorescent dyes and a CCD camera records
the fluorescence emitted from samples within each of the 16 capillaries.

Data analysis including color separation is performed semi-automatically through the use of
GeneMapper” ID software.

For the purposes of this manual, the following definitions apply:

2.1.6:1 Injection =all'samples that were separated via CE at a;single time: Thus; for one injection on
the 3130xl, up to 16 samples can be separated at a single time.

2.1.6.2 Run — all samples that were defined on a single plate and loaded onto the instrument at a
single time for separation, regardless of the number of injections utilized to separate each
sample contained on the plate. Thus, a run could contain up to 96 samples for separation on a
single plate.

2.2 Equipment

2.2.1

222

223

224

225

Applied Biosystems 3130xl Genetic Analyzer

Heat block, capable of 95 °C

8- Channel Pipette — Range 0.5 pL to 10 pL

Pipettes - 2 uL, 10 pL, 20 pL, 100 pL, 200 pL and/or 1000 puL

Repeater pipette

2.3 Materials

2.3.1  36-cm capillary array (Applied-Biosystems; Inc:P/N-4315931 (16-capillary))

232 MicroAmp® Optical 96-Well Reaction Plate (Applied Biosystems, Inc. P/N N801-0560)

2.3.3  96-well plate septum (Applied Biosystems, Inc. P/N 4315933)

2.3.4  96-well plate retainer and base (Applied Biosystems, Inc. P/N 403081 and N801-0531)

2.3.5 50 mL conical tube

2.3.6  Freezer block
Data Bank Yfiler™ System Procedures Manual DFS Document 211-D600
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23.7

238

2 Capillary Electrophoresis
Sterile ART tips for pipettes — 10uL, 20uL, 100uL, 200ul, and 1000uL

Repeat pipettor tips - 125uL

24 Reagents

2.4.1

242

243

244

245

24.6

DS-33 (Dye Set GS5) Matrix Standard (Applied Biosystems, Inc. P/N.4345833)
10x Genetic Analyzer Buffer withh EDTA (Applied Biosystems, Inc..P/N.402824)
Hi-Di Formamide (Applied Biosystems, Inc. P/N 4311320)

Yfiler™ Allelic Ladder (Applied Biosystems, Inc. P/N 4373675)

GeneScan™ 500 LIZ® Size Standard (Applied Biosystems, Inc. P/N 4322682)

POP-4 Polymer(Applied Biosystems, Inc. P/N 4363752 (3:5 mL) or P/N 4352755 (7 mL))

2.5 Safety Considerations

2.5.1

252

253

The Applied Biosystems 3130/3130xI Genetic Analyzer uses an argon laser. Under normal operating
conditions, the instrument laser is categorized as a Class I laser. All instrument panels must be in place
on the instrument while the instrument is operating. When all panels are installed, there is no
detectable radiation present. If any panel is removed when the laser is operating, (during service with
safety interlocks disabled) you may be exposed to laser emissions in excess of the Class 3B rating. Do
not remove safety labels or disable safety interlocks.

Performance Optimized Polymer (POP) is an irritant, always wear gloves when handling or cleaning
liquid or dried polymer. It may cause skin, eye, and respiratory tract irritation.

Exposure to Hi-Di Formamide causes eye, skin, and respiratory tract irritation. It is a possible
developmental and birth defect hazard. Read the MSDS, and follow the handling instructions. Wear
appropriate protective eyewear, clothing, and gloves.

2.6 Computer

2.6.1  Power on the computer.
2.6.2  Power on the 3130xI instrument. Wait for the solid green light on the front of the instrument.
Select the Data Collection icon from the screen to start the Data Collection software. The service
console opens, as shown in Figure 1. When all of the applications are running, the Data Collection
Viewer window opens and green squares appear, as shown in Figure 1.
Data Bank Yfiler™ System Procedures Manual DFS Document 211-D600
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2 Capillary Electrophoresis
=0l
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Figure 1. Data Collection service console.
2.7 Sample and Instrument Preparation
2.7.1  Install the Capillary Array

2.7.1.1 1If a capillary array has already been installed on the instrument, proceed to section 2.7.2 for
continued preparation of the instrument.

2.7.1.2 1In the Data Collection software, select the ‘“Wizards” menu and choose “Install Array”.
Follow: the on-screen directions for installing a capillary array.

2.7.1.3 If a new capillary array has been installed on the instrument, a spatial calibration must be
completed prior to running samples on the instrument. Refer to Appendix B of the
Commonwealth of Virginia Forensic Biology Section Data Bank Procedure Manual,
Fluorescent Detection PCR-Based STR DNA Protocol: AmpF¢STR® Yfiler™ System for
detailed instructions on running the spatial calibration.

2.7.2  Set the oven temperature to 60 °C for warm up.

2.7.2.1 In the Data Collection software, select Manual Control in the tree pane to bring up the manual
control dialog box, as shown in Figure 2.

GA, Instruments = ga3130:x0 = 3130x = Manual Contral

Manual Control

Send Defined C For: |0ven n ‘
Command Name Value Range
Turn OniOff oven On hd

Comments:
[urns main oven on and off.

[ Send Command ]

Figure 2. Manual Control dialog box.
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2 Capillary Electrophoresis
2.7.2.2 Select “Oven” in the drop down menu for “Send Defined Command For:”
2.7.2.3 Select “Set oven temperature” from the drop down menu under “Command Name”.
2.7.2.4 Type 60 for the value and click “Send Command”.
2.7.2.4.1. Note: the instrument default oven temperature is set at 50 °C;, Therefore, the
temperature must always be set to 60 °C for the pre-warming, prior to turning the

oven on.

2.7.3  Turn on the oven. The oven should be warming up as samples are being prepared, or approximately
30-45 minutes.

2.7.3.1 Select “Turn On/Off oven” under command name and “On” from the drop down list under
Value.

2.7.3.2 Click “Send Command”.
2.74  Preparation of the sample plate
2.7.4.1 Prepare a ‘master mix’ of formamide and size standard as follows:

2.74.1.1 Thaw the Hi-Di formamide to room temperature, vortex to mix, and pipet
8.7 uL of Hi-Di formamide for each sample (as well as approximately 10 extra
samples, if preparing an entire plate, to account for pipetting variation) to a
clean microcentrifuge tube.

2.74.12  Vortex the GeneScan™ 500 LIZ" Size Standard (stored at 4°C) and pipet 0.3 uL
per sample (as well as the same number of extra samples as in 2.7.4.1.1) to the
microcentrifuge tube containing the formamide.

2.74.1.3 Vortex this ‘master mix’ to ensure the contents are thoroughly mixed.
2.7.4.2 Pipet 9 pL of the ‘master mix’ into each used well of the 96-well plate.

2.7.43 10 pL of Hi-Di formamide or extra ‘master mix’ should be pipetted into unused wells of the
plate that will be injected to ensure that air is not injected into some of the capillaries. (That
is, if one injection (16 samples total) will be completed on the 16-capillary 3130xl, it is
necessary to ensure that all sample wells in the two columns contain liquid.)

2.7.4.4 Pipet PCR product (for samples, positive controls, and negative controls) into the
corresponding well of the 96-well plate. Typically, 1 pL of PCR product will be added.
However; 0.5 pL - 2 puL of the PCR product may be used at the analyst’s discretion.

NOTE: The same volume of PCR product (or more) used for the samples must also be used
for the negative controls-and reagent blanks.

2.7.4.5 Pipet 1 pL of allelic ladder into at least two wells per plate. If the Y-filer run is limited to one
injection, only one ladder is necessary.

2.7.4.6 After addition of all samples, the plate septum should be placed on top of the sample wells
and the plate heated at 95 °C for 2 minutes.

2.7.4.7 Following heating, the plate should be placed in a freezer block or on ice for at least two
minutes prior to loading.
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2 Capillary Electrophoresis

2.7.5  Complete the following maintenance tasks:

2.7.5.1

2.7.5.2

2.7.5.3

2754

2755

2.7.5.6

Prepare 35 mL of 1X Genetic Analysis Buffer with EDTA by diluting the 10X stock Genetic
Analysis Buffer with EDTA. The 1X Genetic Analysis Buffer may be used for up to 48 hours
after its preparation. Ensure adequate levels of buffer are in the respective reservoirs
(reservoir 1, as shown in Figure 3, and the anode buffer reservoir, as shown in Figure 5) and
the outside of the reservoirs are dry. Remove any.buffer droplets from the inside of the
reservoirs that may be clinging to the walls.

When replacing the 1X running buffer, the water reservoirs should also be rinsed and refilled
with Type 1 H,O to the fill line. Figure 3 shows a diagram of the reservoirs, indicating which
contain H,O and buffer.

(waste)

(rinze)

Cathode reservoir _ \
{12 running buffer)

_____ e

I— Home position

(unused)

Figure 3. Location of buffer and water reservoirs on the 3130xl.

Ensure the plate assemblies are properly assembled (as shown in Figure 4) and positioned on
the deck properly. Note: if the plate assembly is properly assembled; the gray septa will not
be visible when looking down through the holes of the plate retainer. Instead, the wells will
appear black. If the plate assembly is not properly assembled, damage to the capillary array is
likely to occur.

% Plate Retainer
Plate Septa /
Sample Plate

= = Plate Base

Figure 4. Proper assembly of the plate for loading onto the instrument

Check for bubbles in the pump block, lower polymer block, interconnect tube, polymer
supply tube, and channels. If bubbles are present, remove all bubbles with the Bubble
Remove wizard.

Check the loading-end header to ensure the capillary tips are not crushed or damaged.

Ensure that sufficient volume of polymer is present in the bottle for run. (Note:
approximately 0.5 mL of polymer is sufficient to run approximately a plate of samples
without introduction of bubbles into the pump block. Additional polymer may be necessary
to clear bubbles, etc.)

Data Bank Yfiler™ System Procedures Manual DFS Document 211-D600
Issued by Biology Program Manager Revision 0
Issue Date: 26-March-2012 Page 11 of 58



2 Capillary Electrophoresis
2.7.5.7 Ensure that the pump block and lower polymer block are securely fit on the instrument.
2.7.5.8 Ensure that the instrument surfaces are clean; always use deionized water to clean.

2.7.5.9 Check for leaks around the array knob, interconnecting tube nuts, and check valve, all of
which are shown in Figure 5.

Maunting gin

POP maoter

PDP motor cover

= I

= — Capillary array

| “
Syringe fitting

=

Water seal | — g
Wasts fitting :[]_ﬁffﬂ" ]=L C,;
Water trap

Mounting pin O !

Piston |
Pump chamber ‘

-
Pump block j—

Check valve .'| I| Double-tapered ferrule
- Array port

Capillary array knob

J — Interconnect tubs

Polyrner supply tubs — S
T /
s /J
-
—= = Buffer valve pin
/7 Mounting Lower polymer block
Palymer supply I in A i
bottle cap with i} PN ——@0 QO Maunting pin
hole - |} ]
O-ring TN COverflow hole
. L Buffer fill-line
Polymer
supply bottle Anode buffer reservoir
(16 mL anode reservoir)
Electrode GRedzy

Figure 5. Diagram of the pump block and associated components of the ABI 3130x] Genetic Analyzer.
2.8 Instrument Operation

2.8.1  Ensure that the instrument doors are closed and the green light on the front panel of the instrument is
on. Open the 3130xI data collection software. The data collection software sets up the instrument for
operation and data collection and manages the database for every aspect of the capillary
electrophoresis.-The software has two-basic.components: Data Management-and Instrument Control,
both of which are found in the tree pane shown in Figure 6.
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= AGA Instrumerts
ﬂ Results Group
Database anager
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ElPiate Manager
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Iiﬂr\ﬂodule Manager

1] Run Histary

I} @Instrument Status
ESpaﬂa\ Run Scheduler

[# ElRun Scheduler
ECapiIIaries “iewver
-CapJ’Array “Wignver
nSpedraI iewwer
é"'j'ManuaI Coritral
@Service Log

Figure 6. Tree pane of the Data
Collection software on the computer
associated with the 3130x1 Genetic

Analyzer

2 Capillary Electrophoresis

2.8.2  Results Group - The results group defines the file type, file name, analysis parameters, and file save
location and run folder name preferences for the samples separated on the instrument.

2.8.2.1 If the Results Group has a previously-created results group file you wish to use, you may skip
to 2.8.3, Plate Manager, otherwise proceed to 2.8.2.2 to create a new Results Group file.

2.8.2.2 Create a results group by clicking on “Results Group” in the Tree Pane and click on the
“New” button, as shown in Figure 7. Alternatively, select a previously created results group
to modify and click “Duplicate” and rename the results group. The results group editor, as
shown in Figure 8, opens.
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2 Capillary Electrophoresis

By P |

¥ Gk et » Raguts Grous
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Sancenstil  JBN JEW
Training
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Figure 7. Results Group listing. The solid arrow points to the appropriate selection on the
menu at the left side of the screen. The dashed arrow (near bottom) points to the “New”
button for creating anew results group] as described below.

@ Results Group Editor D

| Autorated Processing |
—Sample File Mame Format
Example: Databank_A12_2002-04-21_SeqgPlateS6 fsa 3
Filename is greater than 29 characters
Prefix | Databank |
Mame Delimiter > File Name
IREIHER: Formatting
|We|| Fosition A | |Date of Run A | |F'Iate Marne b | |<n0ne= v|
Suffize | |
_ _ /
File Extension 5
~Run Faldet Mame Farmat \
Example: EdppliedBiosystemsiudeidatacollectiomDataiDatabank_123456789
INVALID MAME: Folder name does not have a unigque identifier in it.
Frefix Databank \ Run Folder
Name
Formatting
P
- ’ - [

Figure 8. Results Group Editor. Shown are the fields under the Naming tab.

2.8.2.3 Complete the general tab by entering a name for the results group and owner, the comment is

not required.

2.8.2.4 Select the Analysis tab, choose GeneMapper-3130x1 1 as the analysis type, and ensure that

Autoanalysis is not selected.
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2 Capillary Electrophoresis

2.8.2.5 Select the Destination tab, and choose a destination folder for the results. The default location
is: E:\AppliedBiosystems\udc\datacollection\Data but a different folder may be desired. If so,
click “Use Custom Location” and browse to a location by clicking the “Browse” button.

2.8.2.6 Select the Naming tab to customize sample file and run folder names.
The sample file name format example:
Databank <Well Position> <Date of Run>_ <Plate’'Name>

Figure 8 shows how to select this option in the Results Group Editor. A potential filename
produced by the selection shown is: Databank A01 031711 2011-050.fsa

In a similar manner, the run folder name format may be customized. The run folder name
format example:

Databank <Plate Name>.fsa

Figure 8 shows how to select this option in the Results Group Editor. An example of a run
folder name is: Databank 2011-050.fsa

2.8.2.7 Select the Automated Processing tab and confirm that “only when the results group is
complete” is selected.

2.8:2.8 Click on “OK?” to save the Results Group. This results group will beused during the sample
data input in the Plate Manager:

2.8.3  Module Manager - Instrument procedures are controlled by the module manager. The control of
operations such as injection time, oven temperature, voltage during electrophoresis, data collection
interval and z-axis (not adjustable by user) can be modified. Modules must be created or modified
from the templates provided.

2.8.3.1 Typically, it will not be necessary to create a new module. For example, for Yfiler, the
module “HIDFragmentAnalysis36_ POP4 1” will be used for a 10s injection. For a Ss
injection, “HIDFragmentAnalysis36 POP4 Ssec DB” will be used. The recommended
injection time for routine samples is 10 seconds. A shorter injection time (5s) may be utilized
for samples with high fluorescent signals. If it is unnecessary to create a new module,
proceed to 2.8.4.

NOTE: The same injection time or longer than that used for the samples must be used for the
negative controls and reagent blanks.

2.8.3.2 To create a new module, select the template from the list that most closely resembles the run
requirements.

2.8.3.3 Click on “New” and a Run Module Editor window appears.

2.8.3.4 Fill in the name and select the type of module as well as a template from the drop-down list.
Make modifications to the run conditions as necessary to satisfy the run requirements.

2.8.3.5 Click on “OK” to save the new module.
2.8.4  Protocol Manager - The instrument protocol is used to tell the instrument all of the necessary run

conditions for the sample, including the type of run, the run module, and the dye set. Typically, once a
protocol is defined for a particular STR multiplex, it will be used repeatedly and it will not be
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2 Capillary Electrophoresis

necessary to create a new one. If a new protocol needs to be generated, proceed to 2.8.4.1 for

directions.

2.84.1

2.84.1.1

Creation of an Instrument Protocol for Fragment Analysis

On the left side of the Data Collection Software, select GA
Instruments>ga3130xI>Protocol Manager, as shown in Figure 9.

Set
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Figure 9. Protocol Manager. The solid arrow points to the appropriate selection on the menu
at the left side of the screen. The dashed arrow (near bottom) points to the “New” button for

creating a new instrument protocol, as described in 2.8.5.1.4 below.

2.84.1.2

2.84.1.3

In the Instrument Protocols section, click “New” to open the Protocol Editor and

create a new protocol.

Complete the Protocol Editor, as shown in Figure 10.

Protocol Editor @

Name: ‘ G5

Description: Filer, IIdEnt.lfllE[, Minifiler

Type:  REGULAR

Rur Module: - Fragmentanalysis36_POP4_1

Dye Set._ o3

Figure 10. Protocol Editor
DFS Document 211-D600

Data Bank Yfiler™ System Procedures Manual
Issued by Biology Program Manager

Issue Date: 26-March-2012

Revision 0
Page 16 of 58



2 Capillary Electrophoresis

2.8.4.14 Type a name for the protocol. Typically, this names the amplification kit or dye
set utilized for the samples of interest.

2.84.15 Writing a description is optional.
2.8.4.1.6 Select “Regular” in the “Type” drop-down list.

2.8.4.1.7 Select the run.module for your run. Typically, this will be:
HIDFragmentAnalysis36_POP4 1,.as this is.the default run module for
Yfiler™, Identifiler™, and MiniFiler™. A custom run module may be desired
(e.g., varying injection time, run time, etc.). See 2.8.3 for instructions on
creating a custom run module.

2.8.4.1.8 Select the Dye Set for your samples. Typically, this will be “G5”, which is the
dye set for Yfiler™, Identifiler™, and MiniFiler™

2.8.4.19 Click OK.

2.8.5  Plate Manager - Sample information is entered into corresponding plate locations along with the
individual protocol, results group, and analysis method for each sample loaded on the plate. Sample
information can be entered manually within the plate manager or imported from an external worksheet.
Samples should be organized on the plate in order to maximize efficiency considering the capillaries
labeled 1-16 correspond to A1-H2, A3-H4, A5-H6, A7-H8, A9-H10, and A11-H12 on the sample plate
for each injection. See Figure 11.

0000®s

o
o

00

Figure 11. Schematic of capillary locations (left) and depiction of sample plate (right). Capillaries
labeled 1-16 correspond to A1-H2, A3-H4, A5-H6, A7-H8, A9-H10, and A11-H12 on the sample plate
for each injection, resulting in a maximum of six injections per 96 sample plate.

2.8.5.1 Click on the Plate Manager from the ga3130x| dropdown list.

2.8.5.2 The sample information may be entered in a manual or automated fashion.

2.8.5.2.1 Manual Sample Input

2.8.5.2.1.1  Click the “New’button at the bottom of the display to open the
New Plate Dialog box.

2.8.5:2.1.2 / Complete the information in the New Plate Dialog: Type a name
and description (optional) for the plate.

2.8.5.2.1.3  Select your fragment analysis application in the “Application”
drop-down list. Typically, this will be “3130x1_1".

2.8.5.2.1.4 Select 96-well or 384-well in the “Plate Type” drop-down list.

2.8.5.2.1.5 Type DFS for the owner and a name or initials for the operator.
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2 Capillary Electrophoresis

2.8.5.2.1.6  Click “OK” to open the Plate Editor, as shown in Figure 12.

B gB|BE)s = 2 = = 8 55|

User.Dfirea | UserDetined User-Defines 3 Rt Cenup | Fetnuert Protocal 1

Figure 12. Plate Editor. The sample name, results group, instrument protocol, dye set, etc. are set for each

sample being separated on the 3130xI.

2.8.5.2.1.7 For each sample, fill in the following:

Sample Name
The Priority column will fill in automatically. Lowering the
number (100 is default) for each set of 16 samples increases

thepriority.

Comments column, enter any comments or notations for the
sample (optional)

Sample Type — choose-either allelic ladder, positive control,
negative control, or unknown from the drop-down list.

Size Standard — choose CE_HID_ GS500 from the drop
down menu

Panel — choose the Yfiler™ panel from the options listed

Analysis Method — choose the appropriate analysis method.
Typically, this will be “Yfiler”, found under a sub-menu.

Results Group - select a group from the drop-down list or
create a new one (as described above).

Instrument Protocol — select a protocol from the drop-down
list. Typically, this will be “G5” for the Yfiler™ Kkit.

2.8.5.2.1.8 When finished entering the information iin the plate manager, click

2.8.5.2.2 Automated Sample Input

2.8.5.2.2:1

2.8.5222

2.8.5223

The plate data must be created from an outside program such as
Microsoft Excel and be in a tab-delimited, .txt, format before it can
be imported.

Click on the “Import” button on the bottom of the display to open
the “Import Plate” dialog box.

Select the location and file containing the plate data and click on
“OK”. The plate will be added to the list of plate records.
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2 Capillary Electrophoresis

2.8.5.2.2.4 Check the plate record by selecting the plate and clicking “Edit” to
ensure the plate samples, results groups, protocols, and analysis
methods are correct.

¢ Run Scheduler - Two plates may be loaded onto the
autosampler at a time in positions A or B. The run scheduler
designates which plates are located in which position on the
autosampler..-When loading the autosampler, ensure the
plate is properly:positioned in either position A or B. The
plate on the leftin the autosampler is defined as position A
and the plate on the right is defined as position B, as
described below:

2.8.6  Click “Run Scheduler” in the tree pane of the Data Collection software to open the Run Scheduler
window, as shown in Figure 13.

[Bromn T B[P 1000 88 ot s st v By

Figure 13. Run Scheduler window.

2.8.6.1 To start a run, click “Find All” in the Run scheduler to find the name of the plate you wish to
run.

2.8.6.2 Click on the plate name to highlight the entire row.
2.8.6.3/ Click the location of that plate in the instrument (position A or B, to the left or right,
respectively). The color of the grid will change color from yellow to green to indicate the

linking of the plate name to the location.

2.8.6.4 Repeat 2.8.6.2 and 2.8.6.3 to indicate the location of a second 96-well plate, if necessary.

2.8.7  Once the plates have been linked, the run can be started. Click the green button ¥ in the toolbar.
2.8.8  The Processing Plates dialog box opens, then click “OK”.
2.8.9  Following completion of the run, proceed to Chapter 3 of the Commonwealth of Virginia Forensic

Biology Section Data Bank Procedure Manual, Fluorescent Detection PCR-Based STR DNA Protocol:
AmpF{STR" Yfiler™ System for data analysis.
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3 Analysis of Capillary Electrophoretic Data
3 ANALYSIS OF CAPILLARY ELECTROPHORETIC DATA

31 Technical Notes

3.1.1  The raw data obtained with the Applied Biosystems 3130x] Genetic Analyzer can be analyzed using
GeneMapper” ID software.

3112 GeneMapper™ ID is an.automated genotyping software program for forensic data analysis that supports
analysis of electropherogram data-obtained from the ABL.310 Genetic.Analyzer, ABI 377 DNA
Sequencer, ABI 3100 and 3100-Avant Genetic Analyzers, and the ABI 3130 and 3130xI Genetic
Analyzers.

3.2 Logging On

3.2.1  Open the GeneMapper” ID software by double-clicking on the software icon.

3.2.2  Select/the appropriate user/name and type the password.
323  Click OK.

33 Project Window

3.3.1  Upon opening the GeneMapper” ID software, the user is taken to the Project Window, as shown in

Figure 1.
) GoneMappar 1D ¥3. 7 - Untliled - gmid Is Lopged In
Fle Bt Aoslvss Yew ook Hew
BSE B W N W E el FinE = |

Siroect | Sampies

Status |Sampin Fie Sampis Name | Sampis © Commerts |Semgle Type | Specimen Cabe | Anefysis Metiid Parm Size Mg itz Runiame  ns)

Figure 1. Project Window.
3.3.2  To begin the data analysis, samples must be added to the project to be analyzed.

NOTE: All samples to be analyzed from a/single run should be added at once. If not done in this

manner, the GeneMapper” 1D software may not associate the correct allelic ladders with the given
samples.

3.3.2.1 Choose “File” and“Add samples to Project” or, click the % icon.

3.3.2.2 Browse to the data files to analyze. You may select the entire folder or pick the files within
the folder to analyze.

3.3.2.3 Click “Add to List”.

3.3.3  Upon addition of the samples to the project, the “Samples” tab will become populated, as shown in
Figure 2. The population of the information is based on that entered in the Plate Map in the ABI
3130xI Data Collection Software. Double check to ensure that the correct panel, sample type, and
analysis method are selected. If changes need to be made to this information, select the necessary cells
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3 Analysis of Capillary Electrophoretic Data

and choose the appropriate settings from the drop-down menus. Verify that the information is correct
before proceeding.

eneMapper ID v3.2 - *test3 - gmid Is Logged In

Fle Edic Anclysis Yiew Tools Help
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Figure 2. “Samples” tab upon adding samples to the newly created project.
3.3.3.1 Analysis Method = “Yfiler”
3.3.3.2 Panel = “Yfiler v2”
3.3.4  Each data file has an icon !‘h— in the Status column indicating that it needs to be analyzed.

3.3.5 Inthe tree pane view on the left side of the screen, choose the file name of a negative control. Choose
View>Raw Data to view the unseparated raw fluorescence data.

3.3.6  'The recognizable pattern of the size standard should appear.in,orange. The raw data may be used to
evaluate baseline problems or noise that could result in poor sizing. In addition, the start and stop
points for the analysis should be noted. The start and stop points should be such that all size standards
are encompassed by the data'points-analyzed. Typically, this is approximately 3000 — 10000 data
points. This start and stop point will be selected in the Analysis Method Editor, as shown below.

3.3.7  Exit from the Negative Control raw data, and select Analysis>Analysis Method Editor

3.3.7.1 All of the settings should remain the same with the exception of the starting and stopping
points, defined in 3.3.6

3.3.7.2 Click on the “Peak Detector” tab.
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3 Analysis of Capillary Electrophoretic Data

3.3.7.3 The analysis range start and stop points may be re-defined (as described in 3.3.6) if necessary.
Ensure that all other selections are properly designated. The size calling method used for the
Yfiler™ STR kit is the Local Southern method.

3.3.7.4 The settings under the “Allele” tab should remain as shown in Figure 3. The Bin Set is
defined as “Yfiler v2”. Each marker repeat type has a cut-off value of “0.13” which indicates
the use of a 13% global filter instead of marker-specific stutter ratios. Each marker repeat type
also has a “minus Stutter ratio” of “0.2” to indicate a 20% filter on all peaks in stutter

position.
Analysis Method Editor - HID X
General | Eh;—l Peak Detedo;l[;eak Gual'rty]ﬂ;!uality Flags—|
st Ein St |AmpFLSTR_Yfiler_Binset_v2 v |
|:| Use marker-specific stutter ratio if avaikable
Marker Repeat Type : Tri Tetra Perta Hexa
Cut-off Walue 013 013 013 013 Qurnnnpun
Witz Ratio on oo an ]
Mitiuza Distance Frotm 0.0 o0 0.0 ]
Tao 0.0 oo oo 0.0
ooo.oooooo’r\ﬂinus Stutter Ratio 0.2 0.2 0z 0.2
Mirs Stutter Distahce  From [ 2.25 323 423 ]
To | 375 475 575 6.75
Plus Stutter Ratio 0.0 0.0 oo oo
Pluz Stutter Distance Fram |00 0o 0o 0o
To |00 oo oo ]
Armelogenin Cutoff

Fanoe Fitter... [ Factory Defaults l

(o |[ e |

Figure 3. Analysis Method Editor — Allele Tab. The solid arrow
points to where the bin set is defined. The dashed arrow points to
where the global filter is set. The dotted arrow points to where the
stutter ratio is set.

3.3.7.5 The default settings for the Peak Quality and Quality Flags tabs are used, as shown in Figures
4 and 5.

3.3.7.6 Click OK.
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3 Analysis of Capillary Electrophoretic Data

Analysis Method Editor - HID Analysis Method Editor - HID X
General | Alele | Peak Detector || Peak Guality | guality Flags Gereral | tliele | Peak Detector | Peak Quality || Guality F|595‘j
Signel level Qualty weights are between 0 and 1.
Homozygous min peak height 500 [ Guiality Flag Setting:
Heterozygous min peak height 50.0 Spectral Pull-up 0.8 Cantral Concordance 10
e EBroad Peak 08 Lovww Peak Heigkt 03
Off-scel 08
Win peak heigtt ratio o7 Out of Bin Allele 08 =eale
o 0.8 Peak Height Ratio 03
Peak morphology
hiax peak width (basepairs) 15
Pull-up peak
’7Pu\l-up ratio 0.05

Allsle number — [ PQY Threshald 1 1

W expected alleles 2 Pass Range

Low Guality Range:
Sizing Quality: From | 075 to 1.0 From 0.0 to 025

Gehtypd Giialty Erom | 075 ta1.0 From00to | 0.25

Eactary Defaults Factory Defaults

Figure 4. Analysis Method Editor — Peak Figure 5. Analysis Method Editor — Quality
Quality Tab Flags Tab

33.8

339

RFU

Analyze the samples by clicking the green arrow: = (Analyze). Upon prompting, type a name for
the project. Click OK.

Examining Analysis Results

3.3.9.1 Examine the size standard by examining the flags in the SQ (sizing quality) column. A green

square indicates that a sample has passed the sizing criteria. For any samples that do not pass
the sizing criteria, indicated by a yellow triangle or red octagon, assess the size standard by
highlighting the samples and click on the icon: £
Match Editor.

or selecting Analysis>Size

NOTE: If the majority of the size standards fail, look for a global problem with the run, such
as a poorly-chosen sizing range in the Analysis Method Editor (see 3.3.6).

3.3.9.2 Ifthe sizing standard is observed in the sample, check to see that all peaks are detected and

the peaks are labeled correctly. The peaks should follow the pattern shown in Figure 6.
Spikes or other artifacts may be mislabeled by the software, resulting in poor sizing.

Size Matches | Size Caling Curve |

\
Sizing Quality = <1.0» Wyemde S0

2400
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350 am
E S 30
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400

0 \ L Il | il
3500 3700 3300 4100 4300 4300 4700 4900 00 5300 0 5500 0 5700 3800 €100

Data Point

Figure 6. LIZ GS-500 Size standard. The peaks are labeled with their base pair size.
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3 Analysis of Capillary Electrophoretic Data

33921 If the size standard peak assignments are incorrect for one or more of the
samples, adjust the peak assignments within the size match editor.

3.3.9.2.1.1 The sizing quality of the sample is shown directly above the
labeled size match electropherogram, as shown in Figure 6.
Typically, a low sizing quality value (e.g., 0.5) is a result of a peak
shift (the software incorrectly identifies one peak resulting in
invalid positions for the other size standard peaks), a missing peak
(the software does net'identify a peak), or an extrapeak (the
software identifies a peak that is not a size standard peak, but a
spike or pull-up peak).

3.3.9.2.1.2. 'To edit a particular size standard peak, right-click the peak to be
edited to open the editing pop-up window and select “Add”,
“Delete” or “Change” the selected peak.

3.3.9.2.1.2:1 Choose Add or Change, move the cursor to the
right to open the Select Size sub-menu. Choose
the desired size from the menu.

33922 When the peaks are sized properly, check the sizing quality by selecting
Tools>Check Sizing Quality. If the peaks are sized correctly, the quality value
will improve. If the peaks are sized correctly but the quality score is still below
passing, click the “Override SQ” button, as shown in Figure 6, to set the sizing
quality to 1.0.-Note that the sizing quality will now read <1.0>and 3 will
appear in the Sample tab under the. SQO (Sizing Quality Override) column to
indicate the sizing quality has been overridden by the analyst.” The same icon
will also appear in the electropherogram printout in the header for each dye.
Alternatively, the sample may be re-injected or re-run at the analyst’s discretion.

3.3.9.3 Review of the Allelic Ladder Data
33931 In the “Samples” tab, select each allelic ladder.
33932 Display the plots by clicking the sample plots icon: il

33933 Verify that the allelic ladder is called correctly for each locus. Figure 7
represents an example of an accurately designated Yfiler™ allelic ladder.
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3 Analysis of Capillary Electrophoretic Data
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Figure 7. AmpF(STR" Yfiler™ Allelic Ladder.

3.3.9.4 Review of sample data

3.3.94.1

33942

33943

Review carefully each sample that displays a yellow triangle or red octagon,
indicating low quality analysis.

3.3.94.1.1 A green square indicates that the data passed the initial
(automated) analysis by the software in the respective category
(such as sizing quality, off-scale data, etc.).

33.9.4.1.2] [Tfa flag is yellow or red, it may be helpful to look at the raw data
to/ determine the problem. To look at the raw data from the
samples tab, highlight the sample and select View>Raw Data.

3.3.9.4.1.3 _Ifit is-determined that the sample should not be considered for
interpretation due to problems within the raw data, the sample may
be re-injected ‘'or re-run at a later time.

If the sizing quality for a given sample is low, the sample will not be genotyped
by the software.

The sample data can be viewed by selecting View>Sample Plot or choosing the
icon: il - The data is displayed as shown in Figure 8.
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3 Analysis of Capillary Electrophoretic Data
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Figure 8. An example of AmpF¢STR™ Yfiler™ sample data.

33944

The negative control(s) should be checked to ensure that no amplification

product (called alleles) was observed. Refer to Chapter 4 of the Commonwealth

of Virginia Forensic Biology Section Data Bank Procedure Manual, Fluorescent
Detection PCR-Based STR DNA Protocol: AmpFLSTR® Yfiler™ System for

interpretation guidelines.

33945

The positive control(s) should be checked to ensure that injection and

electrophoresis performance was satisfactory. Refer to Chapter 4 of the
Commonwealth of Virginia Forensic Biology Section Data Bank Procedure

Manual, Fluorescent Detection PCR-Based STR DNA Protocol: AmpF¢STR®

Yfiler™ System for interpretation guidelines.

3.3.9.4.5.1

339452

If the positive control was injected poorly, it can be re-injected/re-
run. The original sample injections can be analyzed if the correct
types for the positive control are documented upon the re-
injection/re-run._However, in order to use the data produced in a
run, at least one positive control on the run must result in the
properly designated alleles.

Artifacts such as pull-up and spikes may occasionally occur and
must be documented as described in Chapter 4 of the
Commonwealth of Virginia Forensic Biology Section Data Bank
Procedure Manual, Fluorescent Detection PCR-Based STR DNA
Protocol: AmpF{STR" Yfiler™ System.
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3 Analysis of Capillary Electrophoretic Data

3.3.9.4.53 If pull-up peaks are due to poor color separation and not excessive
peak height of peaks in other channels, then a new spectral may
need to be performed and the samples analyzed using the new

spectral.

3.394.6 The Genotypes tab of the project window displays a number of additional

“flags” to indicate the quality of the.data. These may be used, at the analyst’s

discretion, to.aid in-interpretation of the data. Table 1 gives the name and
description of the flags and their columns.

33947 The flags are check marks, green squares, yellow triangles, or red octagons.

3.3.9.4.7.1 A check mark or green square indicates the data passes the analysis

for that quality indicator.

3:3.9.4.7.2 1 Avyellow triangle indicates that the data should be reviewed.

3.39.4.73" A'red'octagon indicates poor data quality or analysis quality. The

sample may not be analyzed by GeneMapper™ ID in some
instances.

Table 1. Peak Quality Value Flags on the Genotypes Tab

Column

Description

AE

Allele Edit
¢ The check box is uncheckedimmediately after analysis.
¢ The check box is checked when the marker allele calls have been edited by
the analyst.

ADO

Allele Display Override
¢ The checkbox is checked when the number of the marker calls exceeds the
number to display previously set (in Table Settings Editor).

SHP

Sharp Peak
¢  This flag is used for SNP analysis only, not fragment analysis.

AN

Allele Number
¢ A flag is displayed when the number of alleles exceeds the maximum (or no
alleles are found). This maximum is set in the analysis method.

OBA

One Basepair Allele
¢ This flag is used for SNP analysis only, not fragment analysis.

SPA

Single Peak Artifact
¢ This flag is used for SNP analysis only, not fragment analysis.

Bin

Out of Bin Allele
¢ A flag is displayed when the called alleles’ peak apex is out of the bin
boundary. The peak is then labeled “OL”’.

PHR

Peak Height Ratio
¢ A flag is displayed when there are two alleles present and the ratio between
the lowerallele height and the higher allele height is below a certain level
(default = 50%, set in the Peak Quality tab of the analysis method). The ratio
is based on the peak height of the called allele peaks.

LPH

Low Peak Height
¢ A flag is displayed when the alleles are lower than the specified values and do
not result in the proper intensity. The default is 200 RFU, set in the Peak
Quality tab of the analysis method.

SPU

Spectral Pull-Up
¢ A flag is displayed when the marker signal contains bleed-through peaks

Data Bank Yfiler™ System Procedures Manual
Issued by Biology Program Manager
Issue Date: 26-March-2012

DFS Document 211-D600
Revision 0
Page 27 of 58



3 Analysis of Capillary Electrophoretic Data

¢ Pull-up is when the peak height of the called peak is less than 10% of the
larger peak within = 1 data point.

BD Broad Peak
¢ A flag is displayed when the called alleles’ peak width is wider than 1.5
basepairs.
SP Split Peak

¢ Acflagis displayed when assplitpeak is found by the-software.
¢ A splitpeak is defined as overlapping peaks that are < (.25 basepairs apart.

oS Offscale
¢ A flag is displayed when there are offscale peaks present within the marker
size range.
CcC Control Concordance

¢ A flag is displayed when the designated control sample does not exactly
match the defined alleles for this marker in the panel.

OVL Overlap
¢ A flag is displayed when a peak in the overlapped region is called twice, as it
1s.possible to'have two allele size ranges that overlap.

NB Narrow Bin
¢ This flag is used for SNP analysis only, not fragment analysis.
DP Double Peak
¢ This flag is used for SNP analysis only, not fragment analysis.
GQ Genotype Quality

¢ A red octagon is shown when the analysis for a sample is of low quality.

¢ A greensquare indicates the-analysis'is of good quality!

¢ A yellow triangle indicates the analysis should be checked.

¢ The weighting of the various factors that are used for calculating the genotype
quality are set by the analysis method.

3.3.10 Printing the results

3.3.10.1  All results and associated electropherograms will be maintained in electronic form
according to the plate number.

3.3.10.2 If a printed copy of the electropherogram is desired, the x- and y-axes should be set
accordingly for printing (as shown below). If the axis needs to be changed, right-click on
the axis to display the scale settings.
3.3.10.2.1 X-axis = 70bp — 405bp
3.3.10.2.2  Negative Control or Reagent Blank: Y-axis = 0 — 100 RFU

3.3.10.2.3°  Samples, Positive Control, and Allelic Ladders:~Y-axis = scaled to largest
peak

3.3.10.3  For printing purposes, the scale setting may be modified, if necessary, to allow
visualization of specific characteristics of a particular electropherogram.

3.3.10.4 Print the electropherogram by File>Print.
3.3.10.5 Should additional documentation be necessary to support an allele designation, other views

of the data (such as a zoomed-in view of an electropherogram) may be printed and retained,
at the analyst’s discretion.
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4 Interpretation of the AmpFI{STR® Yfiler’ PCR Amplification Results
4 INTERPRETATION OF THE AMPF(STR® YFILER™ PCR AMPLIFICATION RESULTS

4.1 Technical Notes

4.1.1  STR alleles are small in size, generally less than 500 bp and contain repeat units ranging from 3 to 7
bases.
4.1.2 " (If an allele contains an.incomplete repeat; the allele is considered a microvariant and is designated by
the number of complete repeats present followed by a decimal point,.followed by the number of bases
of the incomplete repeat. For example, the DYS458 16.2 allele contains 16 tetrameric repeats plus 2
bases. Because of an addition of two bases, rather than a full repeat, the allele is two bases larger than
the next smaller allele and would be'a 16.2 allele.
4.13  The characteristics of the AmpF{STR™ Yfiler™ System and the allelic ladders are given in Table 1
below':
Table 1. Characteristics of the AmpF ¢STR" Yfiler™ System and the allelic ladder.
Locus * Repeat Size Range of Alleles present in Fluorescent
Sequence Allelic Ladder Allelic Ladder Label/dye color
53 (bp)
DYS456 AGAT 100-127 13-18 6-FAM/blue
DYS3891 | (TCTG) (TCTA) 134-178 10-15 6-FAM/blue
DYS390 (TCTA) (TCTG) 185-245 18-27 6-FAM/blue
DYS38911 | (TCTG) (TCTA) 246-302 24-34 6-FAM/blue
DYS458 GAAA 133-165 14-20 VIC/green
DYS19 TAGA 167-219 10-19 VIC/green
DYS385a/b GAAA 235-323 7-25 VIC/green
DYS393 AGAT 104-144 8-16 NED/yellow
DYS391 TCTA 146-181 7-13 NED/yellow
DYS439 AGAT 192-236 8-15 NED/yellow
DYS635 TSTA compound 241-274 20-26 NED/yellow
DYS392 TAT 286-335 7-18 NED/yellow
Y GATA TAGA 114-150 8-13 PET/red
H4
DYS437 TCTA 174-210 13-17 PET/red
DYS438 TTTTC 215.5-256.5 8-13 PET/red
DYS448 AGAGAT 273-332 17-24 PET/red
. All repeat sequence information was obtained from NIST,

http://www.cstl.nist.gov/biotech/strbase/ystr fact.htm
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4 Interpretation of the AmpFI{STR® Yfiler’ PCR Amplification Results
4.1.4  The Fluorescent Internal Lane Standard
The GeneScan-500 LIZ Size Standard is used for obtaining base pair sizing results. The GeneScan-500
LIZ Size Standard is designed for sizing DNA fragments in the 35-500 bp range and it contains 16
single-stranded fragments of 35, 50, 75, 100, 139, 150, 160, 200, 250, 300, 340, 350, 400, 450, 490,
and 500 bases.
4.1.5 (Verification of the allelic ladder

Figure 1 shows electropherograms of the AmpF{STR® Yfiler™ allelic ladder. Ensure that alleles in
the allelic ladder are properly designated.
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Figure 1. AmpF(STR" Yfiler™ allelic ladder.

4.1.6 The “known” haplotype for the control male DNA (Human genomic DNA, 007) using the
AmpFLSTR" Yfiler™ System. is given in Table 2 below:

Locus Haplotype 007
DYS456 15

DYS3891 13

DYS390 24

DYS38911 29

DYS458 17

DYS19 15

DYS385a/b 11,14

DYS393 13

DYS391 11
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4 Interpretation of the AmpFI{STR® Yfiler’ PCR Amplification Results

DYS439 12
DYS635 24
DYS392 13
Y GATA H4 13
DYS437 15
DYS438 12
DYS448 19

Table 2. Known haplotype of 007 DNA control.

4.2 Procedure

4.2.1

422

The electropherogram data will be evaluated in order to determine if samples need to be re-injected, re-
amplified, injected for a shorter period of time, more/less amplified DNA added to the injection
cocktail or if a new spectral must be created due to excessive pull-up.

Data Bank samples are expected to exhibit single-source profiles. This may be determined by
examination of the number of alleles(peaks)-at each locus.

4.2.2.1 A DNA profile may be considered as having originated from a single individual if a single
allele (peak) is observed at each locus. All loci should be taken into account when making this
determination. Figure 2 represents an‘example of an electropherogram from asingle source

male sample.

NOTE: The DYS385a/b locus consists of a gene duplication where the two loci are separated
by 40,775 bp but both loci can be amplified using the same primer set due to shared
sequence information. What appear to be two alleles are actually single alleles at
each locus. DYS385a may contain an allele identical in size as DYS385b or
different (Figure 3). Although DYS389 I and II share a primer, they are also
considered two separate loci. Gene duplications can occur at other loci and should
be considered when making determinations if the sample is from a single individual.

R o mewsr | poyew o moyeen

EERREN

iid

Figure 2. Electropherogram of a single source male AmpFCSTR" Yfiler™ profile.
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4 Interpretation of the AmpFI{STR® Yfiler’ PCR Amplification Results

() DYS385 a/b Multi-Copy (Duplicated) Marker

R prlmer R prlmer
n
>
F primer F primer
Duplicated regions are

40,775 bp apart and facing
awav from each other

B) DYS389 I/IT Single Region but Two PCR Products
| {because forward primers bind twice)
1 A & F B §
| -— e = = - :— _—— = = - DYS3891  DYS38911
F primer . F prlmer I
- <=
I = R primer l

Butler, J.M. (2005) Forensic DNA Typing, 2™ Edition Figure 9.5, ©Elsevier Science/Academic Press

Figure 3. DYS385 a/b and DYS389.I/11.

4.2.2.2The GeneMapper™ ID software provides information on peak quality (height, base pair size,
shape; number) as well as designating alleles. The GeneMapper”™ 1D data along with the
electropherogram data should be used in combination to determine the potential number of
contributors to a DNA sample.

4.2.3  When an excess of DNA is added to the amplification cocktail, artifacts may occur. Most of these
artifacts will be below the 13% global filter cut-off or 20% stutter filter cut-off and will not be labeled
by the software. Application of the global filter causes all peaks below 13% of the highest peak within
each marker not to be labeled. Application of the 20% stutter filter causes all peaks in stutter position
and below 20% of the main peak not to be labeled. NOTE: If an analyst believes that a peak is real and
the software does not label the peak due to the filters applied, the analyst may remove the filters (See
3.3.7.4) and reanalyze the sample to better evaluate the peak in question. Excess DNA added to the
PCR reaction can produce an increased amount of PCR product and this can result in the following:

4.2.3.1 Fluorescence intensity that exceeds the linear dynamic range for detection by the instrument
("off-scale" data). Quantitation (peak height and area) for off-scale peaks is not accurate. For
example, an allele peak that is off-scale can cause the corresponding stutter peak to appear
higher in relative intensity, thus increasing the calculated percent stutter.

4.2.3.2° Multi-component analysis of off-scale data can result in poor spectral separation ("pull-up").
Refer to Figure 4 for an example of pull-up at the DY S439 locus.
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4 Interpretation of the AmpFI{STR® Yfiler’ PCR Amplification Results

here are no cortrals in this selection
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Figure 4. Pull-up from the green channel (panel 2) showing up in the black/yellow channel (panel 3), which is
labeled by the GeneMapper™ ID software as an OL allele in DYS439. Note that with the application of the 13%
global filter, as is done with databank samples, this peak would not be labeled by GMID.

4233

4234

Incomplete +A nucleotide addition

The PCR process using AmpliTaq Gold” is optimized such that an additional Adenosine
nucleotide is added onto the extended fragment. Excessive input DNA makes the Adenosine
addition less efficient and thus PCR fragments shorter by one nucleotide than the amplicon
size may appear (-A).

Stutter peaks

Stutter peaks frequently appear during-Y-STR profiling. These are most commonly 2, 4 and 8
nucleotides smaller or larger than the amplicon size (true peak). Careful consideration must
be made when differentiating stutter peaks and a possible mixture. Stutter is typically more
pronounced when excessive quantities of DNA are placed into the amplification cocktail. Not
all of the loci contained within the AmpFESTR® Yfiler™ System kit consist of four
nucleotide repeats; the DY S392 locus consists of a three nucleotide repeat, the DY S438 locus
consists of a five nucleotide repeat and the DY 'S448 locus consists of a six nucleotide repeat.
Thus, stutter peaks are typically multiples of the locus repeat lengths; DYS392 will display
stutter that is three nucleotides, DY S438, five nucleotides and DY S448, six nucleotides
different in size.
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4 Interpretation of the AmpFI{STR® Yfiler’ PCR Amplification Results

NOTE: Stutter peaks are believed to be a result of slippage of the Taq polymerase during
amplification. Examples of stutter peaks are shown in Figure 5.

4.2.3.4.1 Ifthe ratio of the peak height for the smaller peak to the larger peak is less than
20%, the allele will be considered to be stutter/artifact by the GeneMapper” ID
software and, due to the stutter filter cut-off, no allele will be designated even if it
is suspected that the peak is a true allele.

4.2.3.4.2 [If the ratio of the peak height for the.smaller peak to the larger peak-is above the
20% global filter (this event is generally observed in samples containing a high
concentration of DNA or the DNA is partially degraded), the allele may still be
called stutter once all loci have been taken into account and both the analyst and
the technical reviewer are in agreement(based upon knowledge of the system and
experience) that the smaller peak is stutter.

[C_Dy5#% ] [C_DYsI ] C_DY538E |
an 100 10 120 130 140 150 160 170 180 190 200 20 220 230 240 250 260 270 280 290 200 0 220 230

4000

2000

| AL

w /1
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Figure 5. Example of a Yfiler'™ Y-STR profile containing labeled stutter peaks (only the green channel is
shown). The solid arrow points to the n-(2 bases) DY S19 stutter that was labeled as “OL” by GeneMapper” ID.
The dashed arrow points.to n + (1 repeat) stutter at the DY S448 locus, which. is incorrectly labeled as an “18”
allele. Note that with the application of the 13% global filter and 20% stutter filter, as is done with databank
samples, these peaks would not be labeled by GMID.

4.2.4  For analysis of sample data, all electropherograms must be visually evaluated by the analyst to ensure
that artifacts are not mislabeled. If a peak is mislabeled (e.g., pull-up, spike, raised baseline, etc.), the
peak label can be deleted by the analyst. To electronically remove the allele call of a peak that is
determined to be artifact, select the peak of interest and delete.

4.2.4.1 Pull-up, an example of which was previously shown in Figure 4, refers to peaks that are not
true alleles but result from poor color separation of the raw data or off-scale data in one or
more channels. Recurrent pull-up due to poor color separation in samples indicates the need
to complete a new spectral calibration.

4.2.42 Signal “spikes” can frequently resemble peaks. Spikes usually occur at the same/similar
location in more than one color (dye). Spikes are also characterized by their very narrow
width. .GeneMapper” ID has an algorithm that discriminates between true peaks and spikes,
although, occasionally, the analyst may encounter a spike called-as an allele. While the signal
spike does not result from an actual DNA fragment, the software cannot always make this
distinction and therefore calculates a size in base pairs for the spike.

4.2.4.3 Raised baseline can cause the software to label noise as a true peak. See Figure 6 for an

example.
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4 Interpretation of the AmpFI{STR® Yfiler’ PCR Amplification Results
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Figure 6. Magnified view showing an example of raised baseline

4.2.4.4Indication thata peak may-be an-artifact can-resultif.a.given-Y-STR profile is known to be
single-source: The determination of artifact vs. true allele is made by using one or more of the
following as needed: ‘re-injection, re-amplification and review of the data.

Each electropherogram will include the peaks from each locus labeled with the designated allelic
number, base size and the height of the peak.

An independent electronic analysis must be performed for each sample and will be conducted by the
independent analyst using the GeneMapper” ID software.

If an allele is seen in a region “off ladder” or OL alleles, i.e., larger than the largest allelic ladder peak
of the largest MW Tlocus on the electropherogram, smaller than the smallest allelic ladder peak of the
smallest MW locus on the electropherogram, or between loci, an allele designation based upon the
nomenclature referenced in step 4.2.9.1 will be used.

4.2.7.1 Ifthe allele is seen to the right (higher MW) of the largest allelic ladder peak of the largest
MW locus, it will be assigned the type of the largest allele of the allelic ladder with a greater
than sign (>). If the allele is seen to the left of the smallest allelic ladder peak of the smallest
MW locus, the allele will be assigned the type of the smallest allele of the allelic ladder with a
less than sign (<). The "OL" value on the electropherogram will be manually changed to
reflect the allele designation.

If an allele is seen between two loci and either the locus to the right OR left of the peak contains one
peak, the allele will be considered to belong with the locus not containing a peak. The assignment of
the allele designation will be based upon the nomenclature referenced in step 4.2.10.1.

4.2 8: 1, If the allele is-to.the-right-of the largest allelic ladder peak of thelocus not containing an
allele, it will be assigned the type of the largest allele of the allelic ladder with a greater than
sign (>).If the allele is smaller than the smallest'allelic ladder peak of the locus not containing
a peak, the allele will be assigned the type of the smallest allele of the allelic ladder with a
less than sign (<). The "OL" value will be manually changed to reflect the allele designation.

If an allele is seen between two'loci and neither the higher nor lower molecular weight locus contains
an allele, follow the guidelines outlined in steps 4.2.9.1 through 4.2.9.3.

4.2.9.1 The base pair size for the allele in question will be compared to the base pair values for the
largest allelic ladder peak of the lower molecular weight locus and to the smallest allelic
ladder peak of the higher molecular weight locus. An evaluation of the physical location of
the allele in question with respect to the higher and lower molecular weight loci will be
conducted.
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4 Interpretation of the AmpFI{STR® Yfiler’ PCR Amplification Results

4.2.9.2 The allele in question will be considered to belong to the locus which is closest in proximity
and falls within an appropriate size distance from the locus (i.e., one or two repeat units from
the largest/smallest allelic ladder peak).

4.2.9.3 Once it has been determined to which locus the allele belongs, if the allele is larger than the
largest allelic ladder peak it will be assigned the type of the largest allele of the allelic ladder
with a greater than sign (>). If an allele is smaller than the smallest allelic ladder peak, the
allele will be assigned the type of the smallest allele of the allelic ladder with a less than sign
(<). The "OL" value on the electropherogram will be manually changed to reflect the allele
designation.

42.10 Ifan allele is visually between two allelic ladder péaks of the same locus, the GeneMapper” ID
program generates a value “off ladder”. The allele will be considered to be a microvariant. The allele
will be assigned an allele designation of the lower repeat value followed by the number of bases in the
incomplete repeat. Example: an allele that migrates one base pair below the DYS391 11 allele will be
designated as.a DYS391 10.3. The "off ladder". value on the electropherogram will be manually
changed to reflect:the allele designation.

4.2.11 For a typing result to be reported, all controls must give the expected result and have been treated
appropriately (i.e., blanks at same or longer injection times and/or same or larger volumes loaded into
the injection cocktail).

4.2.11.1 Reagent Blanks

4.2.11.1.1 If a signal (peak) is detected in a reagent blank at a single locus and the signal is
demonstrated to be part of the control, the test results associated with the reagent
blank will be evaluated against the samples around it to determine whether the
result can be used or if the sample has to be re-injected, re-extracted or re-
amplified. If a reinjection does not reproduce the signal (peak), the reagent blank
result can be used.

4.2.11.1.2 If a signal (peak) is detected in a reagent blank at multiple loci and the signal is
demonstrated to be part of the control, the test results for all loci will be considered
inconclusive and all samples associated with the reagent blank will be re-extracted
and/or re-amplified.

4.2.11.2 Positive Amplification Control

4.2.11.2.1 The positive control DNA (007 male genomic DNA) must elicit the "known"
genotype forieach-locus-as specified in4.1.6; If an-allele-is.detected in the positive
control DNA at a specific locus that is not consistentwith the known genotype or
if noresult is obtained ‘at a single locus, the test will be considered inconclusive at
that locus. If it is imperative that the locus be used, the samples will be re-
amplified.

4.2.11.3 Negative Amplification Control

4.2.11.3.1 If a signal (peak) is detected in a negative control at a single locus and the signal is
demonstrated to be part of the control, the test results associated with the negative
control will be evaluated against the samples around it to determine whether the
result can be used or if the sample has to be re-injected, re-extracted or re-
amplified. If a reinjection does not reproduce the signal (peak), the negative
control result can be used.
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4 Interpretation of the AmpFI{STR® Yfiler’ PCR Amplification Results

4.2.11.3.2 If a signal (peak) is detected in the negative amplification control at multiple loci
and the signal is demonstrated to be part of the control, the test results for all loci
will be considered inconclusive and all samples will be re-amplified.

4.2.12 Ifitis determined that a sample contains stutter peaks at a majority of the loci and other artifactual
peaks are visible throughout the electropherogram due to overloading of the sample and/or amplifying
too much 'sample DNA; the sample may be resinjected using.a reduced injection time and/or using less
amplified DNA in the injection cocktail following the guidelines described in Chapter 3. Samples may
also be re-amplified with less template DNA and then re-typed. If however, the accurate profile can be
determined from the original sample profile by both the analyst and the technical reviewer, then the
data may be used.

REFERENCES:

1. AmpF(STR® Y filer™ PCR-Amplification Kit-User’s Manual. -Applied Biosystems;2006.
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5 QUALITY ASSURANCE/QUALITY CONTROL

The purpose of the procedures in this section is to ensure that the parameters of the testing process are routinely
monitored in the manner necessary to maintain the success and reliability of the testing procedures.

The following is specific to equipment, reagents, and supplies utilized in Y-STR typing. Refer to the Commonwealth of
Virginia Department of Forensic Science Forensic Biology Section Procedure Manual Section VI, Quality Assurance

Manual for the quality measures that apply to both the PowerPlex® 16 STR typing as well as AmpF(STR® Yfiler™ Y-
STR typing.

51

5.2

5.3

Instruments and Equipment

5.1.1 Calibration and Maintenance Schedules

Routine maintenance and/or calibration will be performed on each instrument/piece of equipment
considered essential for. Y-STR typing based upon the following schedule:

e APPLIED BIOSYSTEMS, INC. 3130x| GENETIC ANALYZER:

Annually - Have authorized vendor eyaluate and perform necessary maintenance and repair.
Record the service call on the/"Equipment Calibration/Maintenance/Repair Form" found in
Document 210-F600 or comparable log form.

Refer to the Commonwealth of Virginia Department of Forensic Science Forensic Biology Section
Manual Data Bank PowerPlex 16 Procedures Manual: Appendix C for the maintenance of the
3130x1 .

If a 3130x1 is taken off line for repair/maintenance, prior to being put back in service, a
performance check will be performed. This check will consist of injecting a minimum of 2 ladders
and 2 DNA samples of a known genotype.

Reagents, Chemicals, and Supplies

5.2.1  Sources of Reagents, Chemicals, and Supplies
A listing of commercial sources for all reagents, chemicals, and supplies specific to Y-STR typing is
found in the Commonwealth of Virginia Department of Forensic Science, Forensic Biology Data Bank

Section Procedure Manual, Fluorescent Detection PCR-Based STR DNA Protocol: AmpFeSTR®
Yfiler™, Appendix A: Reagents.

Critical Reagents and Supplies

All critical reagents and supplies must be quality control tested for accurate, reliable performance prior to being
used in the Forensic Biology Data‘Bank Section. Refer to the Commonwealth of Virginia Department of
Forensic Science Forensic Biology Section Procedure Manual Section VI, Quality Assurance Manual, Chapter
3: Quality Control of Critical Reagents and Supplies for the quality measures that apply to both the PowerPlex®
16 STR typing as well as Y-STR typing using the AmpFESTR" Yfiler™ amplification kit.

The following reagents/kits/supplies that apply only to Y-STR typing will be quality control tested as indicated
below when a new lot is received into the laboratory.

53.1  AmpF(STR™ Yfiler™ Kits

5.3.1.1 Upon receipt and before use, each new lot of AmpF{STR® Yfiler™ kits will be quality
control tested to ensure the integrity of the PCR reagents that are provided within the kit.
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5 Quality Assurance/Quality Control

5.3.1.2  Amplify and type one sample that has been extracted of a known DNA type in addition to one
negative amplification blank, one female DNA sample (9947A Cell Line), and one positive
amplification control (007 and/or GM9948 Cell Line) per new lot of kits. Follow the
amplification and typing procedures outlined in Chapters 1, 2, and 3. Record the loading
position of the samples and the requisite ladder(s) on the worksheets used for Data Bank
analysis.

5.3.1.3 Once the electropherograms have been analyzed; provided the expected types and intensities
are obtained (i.e.; known.samples and positive amplification control consistent with validation
data) and the negative amplification blank and 9947A do not produce results, the new lot of
AmpF(STR® Yfiler™ kits will be considered to have passed the quality control verification
and may be put on-line for.routine use. The electropherogram data for the quality control
verification of the AmpF (STR® Yfiler' ™ kits does not need to be analyzed by an independent
analyst.

5.3.1.4.Once the new lot of AmpFLSTR® Yfiler " kits has passed the quality control verification, the
kits will-be labeled with the quality control date and the expiration date. Refer to the
Commonwealth of Virginia Department of Forensic Science Forensic Biology Section Data
Bank Procedure Manual, Fluorescent Detection PCR-Based STR DNA: AmpFSTR®
Yfiler™ for the kit expiration date. All worksheets and paperwork associated with the quality
control test will be maintained.

NOTE: This quality control test can be done in conjunction with the quality control testing of
the AmpFCSTR® Yfiler™ Allelic Ladder, or GeneScan 500 LIZ Size Standard.

532 | AmpFeSTR® Yfiler™ Allelic Ladder or GeneScan 500 LIZ Size Standard

5.3.2.1 Type one negative amplification blank and one positive amplification control (007 or 9948
Cell Line). Follow the typing procedures outlined in the Commonwealth of Virginia
Department of Forensic Science Forensic Biology Section Data Bank Procedure Manual,
Fluorescent Detection PCR-Based STR DNA Protocol: AmpFESTR® Yfiler™, Chapters 1, 2,
and 3. Record the loading position of the samples and requisite ladder(s) on the worksheets
used for Data bank analysis.

5.3.2.2 Once the electropherograms have been analyzed, providing the expected types and intensities
are obtained (i.e., positive amplification control) and the negative amplification blank does
not produce typing results, the new lot of AmpFeSTR® Yfiler™ Allelic Ladder or GeneScan
500 LIZ Size Standard will be considered to have passed the quality control verification and
may be implemented for routine use. The electropherogram data for the quality control
verification of the AmpFeSTR® Yfiler™ Allelic Ladder or GeneScan 500 LIZ Size Standard
does not need to be analyzed by an independent analyst.

5.32.3" Once the new lot of AmpFISTR" Yfiler'™ Allelic Ladder or GeneScan 500 LIZ Size
Standard has passed the quality control verification, the stock container will be labeled with
the quality control date and expiration date. Refer to the Commonwealth of Virginia
Department of Forensic Science Forensic Biology Section Data Bank Procedure Manual,
Fluorescent Detection PCR-Based STR- DNA Protocol: AmpF¢STR® Yfiler™ for the
AmpFeSTR" Yfiler™ Allelic Ladder or GeneScan 500 LIZ Size Standard expiration date. All
worksheets and paperwork associated with the quality control test will be maintained.

NOTE: This quality control test can be done in conjunction with the quality control testing of
the AmpFCSTR® Yfiler kit(s).

5.3.3  Standard Reference Material (SRM) 2395

The Standard Reference Material (SRM) 2395 kit is designed to ensure that each step of the procedure
for the DNA polymerase chain reaction (PCR) Y-STR testing methodology is functioning properly and
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5 Quality Assurance/Quality Control

can be calibrated to the national standard provided by the National Institute of Standards and
Technology (NIST).

5.3.3.1 Each laboratory conducting Y-STR analysis will verify its procedure using the SRM 2395 kit
or samples traceable to a SRM kit annually.

5.3.3.2__Six samples are provided in the SRM 2395 kit. Each sample will be amplified using the
AmpFESTR™ Yfiler™ kit according to the procedure manual. Alternately, at least two NIST
traceable samples can be processed according to the procedure manual, Refer to Appendix G
of the Commonwealth of Virginia Department of Forensic Science Forensic Biology Section
Procedure Manual, Section VI, Quality Assurance Program DNA Typing of Biological
Materials for information on how to prepare NIST traceable samples.

5.3.3.3 Once the electropherograms have been analyzed, the expected types obtained and the controls
typed appropriately, the laboratory’s procedure will be considered to be functioning properly
and calibrated to the national standard. The electropherogram data for the quality control
verification of the laboratory’s PCR-based procedure does not need to be analyzed by an
independent analyst.

5.3.3.4 All worksheets and paperwork associated with the quality control test will be maintained.

Data Bank Yfiler™ System Procedures Manual DFS Document 211-D600
Issued by Biology Program Manager Revision 0
Issue Date: 26-March-2012 Page 40 of 58



Appendix A — Reagents
APPENDIX A - REAGENTS

1. This appendix describes the preparation of reagents necessary for the Y-STR DNA analysis. For each reagent
listed, the company and catalog number is included. As a reagent is prepared, it will be labeled to include the
following information:

Identity
Concentration

Lot number

Date of preparation
Initials of preparer
Date of expiration

and if appropriate:

Date of autoclaving
Storage requirements

2. All reagents will be prepared with Type I water, unless other wise stated.

3. All chemicals and reagents will be stored according to the manufacturers' specifications. All chemicals
containing biologicals will be disposed of in biohazard bags.

4. Any changes in chemical supply companies will be carefully checked by the Section Supervisor to ensure the
chemical being provided meets the specifications necessary. for the reagent: Any changesin chemical supply
companies will be brought to the Biology Program Manager’s attention so the list can be updated as necessary.

5. Concentrations preceding reagent components reflect the final concentrations of that specific component in the
resulting mixture.

When a reagent is diluted and used by a number of examiners and retained, a lot number must be created and
the reagent must be traceable to the reagent log. The container with the diluted reagent must contain the new lot
number, the date the dilution was prepared, and the initials of the individual preparing the dilution. If a stock
solution is diluted and used once and discarded or the dilution is used only by the examiner preparing the
dilution, a new lot number does not need to be assigned or recorded in the reagent log. The Positive Control
DNA is an example of such reagents where this applies. The original reagent stock lot number will be used.

10x GENETIC ANALYZER BUFFER WITH EDTA

Expiration date: Three years from date of receipt
Purchased from Applied Biosystems, Foster City, CA., PN 402824, 25 mL each.

AMPFLSTR Yfiler™ KIT

Expiration date: Manufacturer’s expiration date
Purchased from Applied Biosystems, Inc., Foster City, CA., Catalog Number 4359513 for 100 reaction kit

Kit components included (expiration date same as kitunless specified):

e AMPF(STR Yfiler' PRIMER SET
AMPF(STR Yfiler™ PCR REACTION MIX
AMPF(STR Yfiler™ ALLELIC LADDER — expiration date: 6 mos. from date of initial use or
manufacturer’s specified expiration date on the kit, whichever comes first

e AMPLITAQ" GOLD DNA POLYMERASE — 5U/uL

e CONTROL DNA (007 MALE DNA STANDARD-0.10 ng/uL, 9947A FEMALE CELL LINE- 10 ng/uL)
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AMPLITAQ"” GOLD DNA POLYMERASE

Expiration date: Manufacturer's expiration date
Applied BioSystems, Foster City, CA., Catalog number N808-0243 (6 pack) or N808-0244 (12 pack).

GENESCAN-500 LIZ SIZE STANDARD
Expiration date: Manufacturer's expiration date
Applied Biesystems, Inc., Foster City, CA; PN 4322682, Standard includes 16 DNA fragments-of the following
sizes: 35, 50, 75,100, 139, 150, 160, 200, 250, 300, 340, 350, 400, 450, 490 and 500 bp.

HI-DI" FORMAMIDE
Expiration date: Three years from date of receipt
Applied Biosystems, Inc., Foster City, CA, PN 4311230, 25 mL each. Aliquoted into 500 pL aliquots for DB
and stored at -20°C.

MATRIX STANDARD =DS-33 (Dye Set G5)

Expiration date: Manufacturer's expiration date
Applied Biosystems, Foster City, CA, PN 4345833.
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Appendix B — Capillary Electrophoresis Maintenance

APPENDIX B — CAPILLARY ELECTROPHORESIS MAINTENANCE

1  General Maintenance Schedule for the 3130x|

Table 1. Maintenance Tasks

Task

Frequency

Ensure adequate levels of buffer and water in reservoirs

Ensure the level of buffer in the buffer jar reaches the red
line. The overflow hole should not be occluded.

Replace the water and 1X running buffer in the reservoirs
and make sure the outside of the reservoirs are dry.

Check for bubbles in the pump block, lower polymer block,
interconnect tube, polymer supply tube, and channels.
Remove all bubbles with the Bubble Remove wizard.

Check the loading-end header to ensure the capillary tips are
not crushed or damaged:

Ensure that sufficient volume of polymeris present in the
bottle for run.

Ensure the pump block and lower polymer block are securely
fit on the instrument.

Clean the instrument surfaces.

Check for leaks around the array knob, interconnecting tube
nuts, and check valve.

Replace the polymer using the Replenish Polymer Wizard
Check the storage conditions of used arrays, if applicable.

Run the Water wash wizard. Flush the array port during this
wizard, whether or not bubbles are present in the array port.

Flush the water trap.

Defragment the PC’s hard drive.

Clean the drip tray.
Change the array.

Remove any dried polymer from the capillary tips. Use a
lint-free wipe moistened with deionized water.

Before each run
Before each run

Every 48 hours or before each
run, whichever comes last

Before each run

Before each run

Before each run

Before each run or daily,
whichever comes last

As needed
Before each run or as needed

Every two weeks or as needed
Weekly
Monthly or as needed,
whichever comes last

Monthly or as needed,
whichever comes last

As needed
As needed

As needed

As needed
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Appendix B — Capillary Electrophoresis Maintenance

2 Wizards - Wizards are automated instrument processes which allow the user to perform a variety of tasks. Each
wizard has been designed with specific instructions to achieve the purpose of the wizard. The wizards are accessed
by selecting the desired wizard from the “Wizards” menu and activated when the instrument name is selected in the
tree pane. The wizards include:

o Install Array- used to install or replace capillary arrays

e | Change Polymer Type- change to a different polymer type (ex. POP-4 to POP-6)

e Replenish Polymer — replace the polymer in the PDP with polymer with the same or different lot number.

e Bubble Remove — remove bubbles (>0.2 mm) in the PDP chamber, channels, tubing, as well as the array port

e  Water Wash — rinse the PDP chamber, lower polymer block, channels and tubing

e Instrument Shutdown — prepares the instrument for long term storage and removes the capillary array

e  Autosampler Calibration — calibrates the positions on the Autosampler

e Update Cap Array Info — correct or update capillary array information

3 Replacing the Polymer using the Replenish Polymer Wizard

3.1 NOTE: Only use the replenish-polymer wizard if the:polymer type is-not changing:-If a different
polymer type is desired, select the Change Polymer Type Wizard.

32 In the Data Collection Software 3.0, select Wizards> Replenish Polymer Wizard

33 Follow the directions given in the wizard to load fresh polymer on the instrument.

34 Record the date, lot number, expiration date, and polymer type in the 3130xI Instrument Log.

4 Flushing the Water Trap

4.1 The water trap in the polymer delivery pump creates a water barrier between the pump chamber seal and
the actual pump. The water trap should be flushed with Type I H,O on a monthly basis or as needed to
wash out any polymer and to clear bubbles. The trap must be left filled with Type I H,O.

4.1.1  Fill a 20 mL luer lock syringe with type 1 H,O. Remove any bubbles from the syringe.
4.1.2  _Attach the syringe to the forward facing luer fitting at the top of the pump block, as shown in
Figure 1. Hold the fitting with one hand while threading the syringe onto the fitting with the other
hand.
4.1.3  Open the luer fitting by grasping the body of the fitting and turning it and the attached syringe
approx. one-half turn counterclockwise.
4.1.4  Open the exit fitting at the top left side of the pump block by turning it approximately one-half
turn counterclockwise.
4.1.5 Hold an empty beaker or tube under the exit fitting to catch approximately 5 mL of waste. Flush
the trap by pushing steadily on the syringe plunger. Take approximately 30 seconds to flush 5 mL
of Type 1 H,O through the trap.
4.1.6  Close the luer fitting then the exit fitting by turning each clockwise until the fittings seal against
the block. Do not over-tighten the fittings.
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4.1.7  Remove the syringe from the luer fitting. Hold the fitting with one hand while turning the
syringes counterclockwise with the other hand.

Figure 1. Diagram of the pump block for flushing the water trap. The solid arrow points to the luer fitting described in

5

6

4.1.2 above:; The.dashed arrow-points-to the exit fitting described-in4.1.4.

Rinsing and Filling Buffer and Water Reservoirs

5.1

52

53

54

55

5.6

5.7

5.8

59

Ensure the instrument doors are closed.

Press the TRAY button on the outside of the instrument to bring the autosampler to the forward position.
Wait until the autosampler has stopped moving and then open the instrument doors.

Remove the anode buffer reservoir by gently pulling down and twisting slightly.

Remove the cathode buffer reservoir and H,O reservoirs.

Discard the solutions into the sink and rinse out the reservoirs with ddH,O or Type 1 H,O.

Dry with a lint-free wipe the cathode and anode reservoirs and then fill the reservoir to the fill line with 1X
Genetic Analyzer buffer.

Fill the water reservoirs to the fill line with ddH,O or Type 1 H,O(approximately 17 mL).
Place a clean septa strip on each reservoir and dry the outside of the reservoirs using a lint-free wipe. Be sure

that the septa are dry and fitted flush on the tops of the reservoirs in order to prevent damaging the capillary
tips.

5.10 Place the reservoirs into position on the autosampler as shown in Figure 2.

Water resenvolr

waste)

(rinse)

/ 3 Water reservoir )
{unused)

Cathode reservoir :
(1% running buffer)

_____ R #

I— Home position

Figure 2. Position of water and buffer reservoirs on the 3130xl.

Changing the Capillary Array

6.1

6.2

The capillary array should last approximately 100 runs.

The capillary array may need to be replaced if poor sizing precision or allele calling results, or if poor
resolution and/or decreased signal intensity is demonstrated.
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6.3 Close the oven and instrument doors, and then press the “Tray” button.
6.4 In the Data Collection 3.0 software, select Wizards>Install Array Wizard.
6.5 Open the instrument and oven doors
6.6 Follow the directions.given in the wizard to.install or replace an array.
6.7 Click Finish when done.
6.8 Close and lock the oven door.

6.9 Note: if you have replaced the array with one of'a different length, anew spectral calibration must be
completed for the dye set and array length combination.

6.10 Use the Update Capillary Array Info wizard (Wizard>Update Capillary Array Info) to identify the capillary
array length and serial number information. The capillary serial number and date must also be added to the
3130x! instrument log.

6.11 A new spatial calibration must be completed.. See 7 below for directions.

7  Performing a Spatial Calibration

7.1 A spatial calibration is used by the instrument to correlate the signal from each capillary with the signal
detected by the CCD camera.

7.2 A spatial calibration must be performed when the capillary array is installed or replaced, any time the
capillary array is removed from the detection block, and when the instrument is moved.

7.3 Creation of the spatial calibration file

7.3.1  On the left side of the Data Collection Software, select GA Instruments>ga3130x1>3130xI>Spatial
Run Scheduler, as shown in Figure 3.
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8 roundation Data Collection Version 3.0 - Mo User is lopead in EEJ.
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Figure 3. Spatial Run Scheduler
7.3.2  In the spatial protocols section on the right side of the screen, select either:
7.3.2.1 Protocol>3130 SpatialFill 1, if the capillaries do not contain fresh polymer, or
7.3.2.2 Protocol>3130 SpatialNoFill 1, if the capillaries do contain fresh polymer.

7.3.3  Click Start. The calibration run lasts approximately 2 min (6 min when filling the capillaries
as well.)

7.4 Evaluation of the spatial calibration file
7.4.1  The spatial calibration profile is evaluated according to:
0  Peak Height — Similar peak heights should be observed for all peaks.
0 Orange Crosses — One orange cross should mark the top of each peak.

0 Peak Shape - Each peak/should be sharp. Small shoulders are acceptable.

0 Spacing — The difference between adjacent peaks should be approximately
15 pixels.

7.4.2  See Figure 4 for an example of an acceptable spatial calibration profile.
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Figure 4. An example of an acceptable spatial calibration profile.

7.4.3 1 In the Capillary Positions table; ensure that the values in both the Left spacing and Right
spacing columns range between 13 and 16 pixels.

7.4.3.1 To move the cross, type in a new value in the Positions box for the capillary of
interest and press Enter.

7.4.4  If the calibration passed, click Accept to write the calibration data to the database and the *.ini
file. If the calibration failed, click Reject and repeat the spatial calibration.

7.4.4.1 " Poor spatial calibration is most often due to a dirty detection window or one or more
broken capillaries. The capillary array:detection cell should be removed from the
instrument and the mirrored side cleaned with methanol (air dry) to clean the
window. While the detection cell is off the instrument, ensure that the capillaries are
not broken near the detection cell.

8 Performing a Spectral Calibration

8.1 The spectral calibration creates a matrix that is used during a run to reduce the raw (collected) data from the
instrument to the 4-dye or 5-dye data stored in the sample files.

8.2 The spectral calibration is specific to each dye set.

8.3 The spectral calibration needs to be performed when using a new dye set on the instrument, when the
capillary array length or polymer type is changed, after the laser or CCD camera have been
serviced/replaced, or if you see extensive pull-up or pull-down peaks in the data.

Note: For each-dye set, a;spectral calibration for-each eapillary-array length and polymer type
combination must be created.

Note: A new spectral cannot be associated with previously-collected data. For example, if a
new kit (with a new dye set) is used on the instrument, it is necessary to perform a spectral
calibration before running the samples with that new kit.

8.4 For Fragment analysis, two common dye sets are:
e Dye Set F — used with AmpF{STR" COfiler® Kit, AmpF{STR® Profiler Plus” Kit, etc.

e Dye Set G5 —used with AmpFCSTR® Yfiler™ Kit, AmpF¢STR®™ Identifiler® Kit,
AmpF{STR® MiniFiler® Kit, etc.

8.4.1  For Dye Set G5 (AmpFESTR" Yfiler™ Kit), the DS-33 Matrix Standards should be used.
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8.4.2  Preparing the calibration standard

8.4.3

8.4.4

8.4.5

8.4.6

For the matrix standard, remove a tube of the matrix standard from the refrigerator, vortex to
mix thoroughly, and spin briefly in a microcentrifuge. Follow the package insert for Hi-Di™
formamide and matrix standard ratios.

Vortex the formamide/matrix standard mixture thoroughly. Briefly centrifuge the mixture.

Heat the mixture at 95 °C for 5 minutes.

Cool the tubes in a freezer block for 2 minutes.

8.5 Loading the samples

8.5.1

8.5.2

853

8.5.4

8.5.5

Add 10 pL of denatured calibration standards to each well of the first two columns of a 96-
well plate.

Seal the plate by laying the septa flat on the plate.

Inspect the plate and septa to-ensure that the septa fit snugly and flush on the plate. Inspect
the plate to ensure no bubbles are located at the bottom of a well. If so, either briefly
centrifuge the plate or use a pipet tip to remove the bubbles.

Leave the plate on ice until ready to prepare the plate assembly and place the assembly on the
autosampler.

Assemble the plate assembly by placing the sample plate into the black plate base. Snap the
white plate retainer onto the plate and plate base. Note: Verify that the holes of the plate
retainer and the septa are aligned. If not, reassemble the plate assembly.

8.6 Creating a Spectral Instrument protocol

8.6.1

On the left side of the Data Collection software window, choose GA
Instruments>ga3130xI>Protocol Manager to open the Protocol Manager, as shown in Figure
5.
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Figure 5. Creation of a protocol for a spectral calibration. The solid arrow points to the appropriate
selection on the menu at the left side of the screen. The dashed arrow (near bottom) points to the “New”
button for creating a new instrument protocol, as described in 8.7.2 below.

8.6.2  In the Instrument Protocols box, click “New...”, which opens the Protocol Editor dialog box.
Complete the Protocol editor dialog box:

e Type a name for the protocol, typically including “Spectral” and the dye set
utilized in the title.

e Select Spectral in the Type drop-down list.

e Select the correct dye set for your run.

e  Select the polymer and array length from the drop-down lists

e Select your chemistry file (Matrix Standard) in the'Chemistry drop-down list.
e Inthe Run Module drop-down list, select the run module.

e  These modules-are named with the array length and polymer type in the title.
For example, Spect36_POP4 is the name of the run module that should be used
when the array length is 36 cm and the polymer type used is POP-4.

e Click OK.
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8.7 Performing the Spectral Calibration Plate Record

8.7.1  On the left side of the Data Collection software window, choose GA Instruments>ga3130x1>

3130x1>Plate Manager to open the Plate Manager, as shown in Figure 6.
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Figure 6. Plate Manager for creation of plate for spectral calibration. The solid arrow points to the
appropriate selection on the menu at the left side of the screen. The dashed arrow (near bottom) points to
the “New” button for creating a new plate record, as described in 8.8.2 below.

8.7.2  Click “New” to open the New Plate dialog box and fill out as indicated:

8.7.2.1 Type a name for the plate — typically a combination of the data and “Spectral”
8.7.2.2 In the Application field, select “Spectral Calibration”
8.7.2:3 In the Plate Type field, select “96-well”

8.7.2.4 Enter “DFS” for the Owner Name field.

8.7.2.5 Enter your initials in the Operator Name field.
8.7.2.6 Click OK.

8.7.3  The Spectral Calibration Plate Editor dialog box will appear, as shown in Figure 7.
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Spectral Calibration Plate Editor @

File  Edit
Plate Name: | | operator: | |
Plate Sealing l:| Swrer. | |
Well Sample Name | Comment Priority Instrumert Protocol 1 Instrument Protocol 2
Al D3-33 100 G3spec Gaspec -~
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]— Efl | DS-33 100 Gspec Ghspec
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" en Ds-33 100 GEspen Gaspec
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B02 DS-33 100 Gospec Ghspec
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Fo2 D5-33 100 GSspec Ghspec
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| A03
BO3
i3 | A BYyE ™™ B
o | B W Bm A AN N
E03
Fz
Gz ||
Moz | 2
Description | ‘ [ Cancel

Figure 7. Spectral Calibration Plate Editor
8.7.41 'In therow corresponding to the location of your first sample, select:

8.7.4.1 A sample name in the “Sample Name” column. The value “100” automatically
appears in the Priority column. There is no need to change this value.

8.7.4.2 Comments may be entered in the “Comment” column, but are not necessary.
8.7.4.3 In the “Instrument Protocol 1” select the protocol name created in 8.7, above.

8.7.5  Select the entire row by clicking on the sample well number, such as AO1. Select Edit>Fill
Down Special. This will populate the rows corresponding to your run.

8.7.6  Click “OK”. The Plate record is now complete and the spectral calibration can be completed
after loading the plate onto the instrument and final preparation of the instrument.

8.8 Running the Spectral Calibration Plate
8.8.1 | The plate'assembly should be placed in the instrument.

8.8.2  On the left side of the Data Collection software window, choose GA Instruments>ga3130xI>
3130xI>Run scheduler>Plate View to see the listing of prepared plates, as shown in Figure 8.
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!ﬂ Foundation Data Collection Version 3.0 - No User is logged in
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Figure 8. Run scheduler for spectral calibration plate. The solid arrow points to the appropriate selection on the menu
at the left side of the screen. The dashed arrow points to the “Find All” button for finding the plate record created in 8.8.

8.8.3  Choose “Find All” to see a listing of all plate records. Alternatively, an advanced search can
be completed. The plate name from 8.8.2 can be used to find the spectral plate of interest.
Select “Search” and “Advanced” in the “Type of Search” drop-down list.

8.8.4  Once the plate of interest is found, select the plate record by clicking on the plate name. Click
on.the plate position.indicator(grid).which-corresponds.to the location.in which the plate
resides, as completed in'8.9.1 above; shown in Figure 9. The plate map color will change
from yellow to green to indicate that the plate is successfully linked. In the toolbar or the

Data Collection software, click the green arrow * ® = # ¥ pear the top of the screen to

begin the run. Click OK when the dialog box appears (“You are about to start processing

plates...”).
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Figure 9. Plate Editor. The arrow points to the plate position indicator grid.
8.9 Evaluating the Spectral Calibration Data
8.9.1  Viewing the Pass/Fail Status after the run

8.9.1.1 On the left side of the Data Collection software window, choose GA
Instruments>ga3130xI> 3130x1>Instrument Status>Event Log to see the event
messages.

8.9.1.2 In the “Event Messages” section of the window, view the pass/fail status of each
capillary. Each capillary (1-16, for the 3130xl) should have a Q-value (q) and a
condition number/(c) in the range shown'in Table 1:

Table 1. Acceptable condition number range and Q-values for analysis of spectral calibration data.

Dye Set Acceptable Condition Acceptable
Number Range (c) Q-value (q)
Fragment Analysis

D 4-8.5 above 0.95

F 6-12 above 0.95

E5 2.5-4 above 0.95

G5 8.5-14.5 above 0.95

Any other

4- or 5-dye set 1-20 above 0.80
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8.9.2  Assessment of the Spectral Profiles and Raw Data

8.9.2.1 After assessing the pass/fail status of the capillaries in 8.10.1, the spectral calibration
profile for each capillary must be assessed.

8.9.2.2 On the left side of the Data Collection software window, choose GA

Instruments>ga3130xI> 3130x1>Spectral Viewer to see the spectral data, as shown in
Figure 10.
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Figure 10. Spectral Viewer. The solid arrow points to the appropriate selection on the menu at the left side of the
screen. The dashed arrow (near bottom) points to passing wells (green) indicated on the plate diagram.

8.9.2:3 In the “Dye Set” drop down list; choose the dye set utilized.

8.9.2.4 In the “List of calibrations for Dye Set ", choose the spectral just created by
ensuring the date and time correspond to that run. Do not click “set” until the data
has been verified as acceptable.

8.9.2.5 Each well containing spectral sample of the 96-well plate is colored green (if
passing) in the plate diagram, as shown in Figure 10. Each well can be clicked to
verify the spectral profile and raw data for each independently. A failing capillary is
colored tan (or yellow when selected).

8.9.2.6 Verify that the spectral and raw data profiles for each well are acceptable by meeting
the following criteria:
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8.9.2.6.1 For 4-dye chemistry, the order of peaks in the spectral (top) profile
should be: blue-green-yellow-red (left to right). For 5-dye chemistry,
the order of the peaks in the spectral (top) profile should be blue-green-
yellow-red-orange (left to right). If the peaks are not in the correct
order, the calibration run has failed.

8.9.2.6.2 The order of peaks in the raw data (bottom) profile should be:

8.9.2.6:2.1 = Fragment Analysis.(e.g., STRs) — 4-dye: red-yellow-green-
blue and 5-dye: orange, red-yellow-green-blue.

8.9.2.6.2:2 If the peaks are in/'the wrong order or extraneous peaks are
affecting the spectral profile, the calibration run has failed.

8.9.2.6.3 The peaks in the spectral profile should not contain “gross overlaps,
dips-or otherirregularities”.~1f so, the calibration has failed. A proper
looking spectral profile is shown in Figure 12.

2000

Intensity vs Scan Number

Figure 12. An example of a proper spectral calibration profile:

8.9.2.7 If the spectral profile passes, the file name can be changed to reflect the date, dye set,
array length, and polymer type by clicking “Rename”.

8.9.3  Activating a Spectral Calibration File

8.9.3.1 Note: every new spectral calibration is automatically the active one for that dye
set, unless manually changed. For example, if a spectral calibration were repeated
but the first spectral was optimal, one may wish to choose the first spectral as the
active spectral.
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8.9.3.2

8933

8.9.3.4

9 Long periods of inactivity

Appendix B — Capillary Electrophoresis Maintenance

On the left side of the Data Collection software window, choose GA
Instruments>ga3130xI> 3130-4DFS>Spectral Viewer to see the spectral data, as
shown in Figure 12.

In the “Dye Set” drop down list, select the dye set of interest.
In the “List of Calibrations for Dye Set:  ”, select the spectral calibration you

wish.to activate.. The spectral profile'and raw data are then displayed. If the
spectral calibration is acceptable as described in1.4.14.2.6, click “Set”.

9.1 If the ABI 3130xI Genetic Analyzer remains unused for an extended period of time (approximately 2 weeks
or longer), it is recommended that either a blank run (consisting of only formamide and size standard) be
completed or the capillary array removed and the capillary ends stored in Type I H,O until further use.
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Appendix C — Storage of Electronic Data
APPENDIX C - STORAGE OF ELECTRONIC DATA

1  Saving Sample files and Project files

1.1 Sample files and project files generated by the databank using the Applied Biosystems, Inc. 3130xl
Genetic Analyzer and analyzed using the GeneMappere ID software will be saved onto a storage medium
and stored according to the following procedures;

1.2 After the data has been technically reviewed and found to be acceptable, the electronic sample files and
project files will be transferred onto a medium for permanent storage. The storage medium will be labeled
appropriately to indicate the data files are-Yfiler,;samples and with the appropriate plate number. The
folders may be deleted from the computer after the data has been stored and a backup copy has been made.

1.3 The storage medium will then be stored securely with the databank sample plate documentation in a
specified location within the laboratory for easy retrieval.

1.4 If a file(s) needs to be subsequently added to the storage medium for a given plate of databank samples,
the analyst will make arrangements with his/her supervisor to have the storage medium retrieved from
storage and have the file(s) added to the appropriate storage medium.
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