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Section 1  Preparation for Direct Amplification of buccal swabs

Reference:
e GlobalFiler™ Express PCR Amplification Kit User Guide — Applied Biosystems
October 2012
1.1 Sample Preparation
e Prepare sample tubes by labeling ninety-six 1.5mL tubes. \

Note: Sample tubes 1, 25, 49, & 73 will be used as place holders f
ladder. DO NOT place samples in these tubes. Sample tubes 95 afd
holders for the positive and negative amplification controls. DO
these tubes.

ge place
samples in

¢ One entire swab tip is snapped off (or expelled) ingythe ple tube. It is not
necessary to retain the swab stick. If only one S present, note that the
sample was consumed on the swab enveloge aryJ transfer the sample to the
“Consumed in Analysis” location in JT. Th% e is retained in the container.

e Each batch of extractions must includefggndomMeplaced internal control samples,
comprising approximately 5% of the b&hese may be previously typed

samples, staff duplicates, or offender duplic&tes for samples in the current run.

1.2  Amplification Preparatio
Preparation of the amplification
reagents have been aliquott

es place in the PCR prep room. Once the
late, the plate, covered with Press and Seal, is
e sample lysates.

e Thaw the Mast Master Mix Additive, and the Primer Set. Vortex for 3

ge briefly. Note: Thawing is only required for the first use of

the ki t use, reagents are stored at 2 to 8° C and therefore, do not

requifg subsgguent thawing.

se of the kit only: Add the following volumes of Master Mix Additive

Baggoster mix tube:

200 reaction kit — 80 uL Master Mix Additive

® 1000 reaction kit — 390 uL Master Mix Additive
Gently invert the Master Mix tube 10 times and centrifuge briefly.

% Mark the cap of the Master Mix tube with a (+) to indicate that Master Mix
Additive has been added.

e Discard the Master Mix Additive tube.

e Note the thaw date on the Master Mix and Primer tubes — the expiration date for
the reagents is now six months from the date of the first thaw.
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1.3

<&

Calculate the volume of each component needed to prepare the reactions:

0 Master Mix: 6.0 uL per reaction
0 Primer Set: 6.0 uL per reaction
o NOTE: Include additional reactions in your calculations to provide extra
volume for loss in pipetting transfers.
Pipet 12 uL of master mix into each well of a 96-well VWR amplification regftion
plate. NOTE: wells Al, A4, A7, A10 and any unused wells do not require
mix.
Cover the plate with Glad Press and Seal.

Sample Lysis and Loading to the Amplification Plate Q

Add 400 uL of Prep-n-Go buffer to each sample and letstaRd f east 20
minutes but ideally no more than 60 minutes at room tufe (about 20 to
25° C). NOTE: Incubation time can have a signifigantYhpalt ®n the profile
ultimately obtained for the sample. It may be ngc ry rocess the plate in
sections in order to minimize the length of time { sam

incubates at room

temperature.

After incubation, transfer 3 uL of lysate to t?%p red amplification plate.

To the positive amplification control w: pically well G12): add 3 uL of DNA
Control 007. N

To the negative amplification ¢ well (typically well H12): add 3 uL of Prep-n-
Go buffer.
Seal the plate with amp .

0

t
Transfer the tubes with Saj#s t ort-term (less than 2 weeks) storage at 2 to

R
Q
S
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Section 2 PCR Amplification with GlobalFiler™ Express

Reference: GeneAmp® PCR System 9700 96-Well Sample Block Module User’'s Manual

2.1

2.2

Amplification Cycling Parameters
Ensure AB GeneAmp® PCR System 9700 thermal cycler has been turne
approximately one hour in advance to allow the instrument time to pro& ar

up.
Confirm the cycling parameters for user: alaska, program: gfeZg

Confirm that ramping mode is set to Max, and reaction volum ~% 15 uL.
HOLD

95°C for 1 minute, then:

26 CYCLES
94°C for 3 seconds
60°C for 30 seconds

HOLD
60°C for 8 minutes \

HOLD
4°C for up to 24 hours

Amplification on the ge ycler
Load the amplificas te INto the thermal cycler.
Place a Micro CO ssion pad on top of the plate to further prevent
evaporation du n\rmal cycling. Close the heated cover.

f the run, the amplified DNA is stored at 2 to 8° C.
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Section 3  Capillary Electrophoresis on the AB 3500xI Genetic Analyzer

References: Applied Biosystems 3500/3500xL Genetic Analyzer User Guide

3.1 Start the Software and Instrument
e Turn the computer on and log into the computer %
e Turn on the 3500xI Genetic Analyzer. Wait for the green status light tm
ga

e Ensure both the Daemon and Service Monitor has started by obsgign een
checkmark icon in the lower right hand corner. This indicates thd % 00

services have loaded. This may take several minutes.

e Launch the Data Collection Software:

Start > Programs > Applied Biosystems > 3500 (L

e Login to the 3500 Series Data Collection Software %

3.2  Preparing the Instrument \

e Navigate to the Dashboard of the software

e Check consumables by clicking Refresh tw onsumable status.

e Refer to the Forensic Biology Gener’mM tenance manual if any
maintenance or instrument preparatio required prior to running samples on
the instrument.

e Click Start Pre-heat 60 °C tqg

e Check the pump assemblyg#ory g
necessary.
3.3 Sample Preparation f& th ooxl
S

ual, 11/2011

Reference: QIAgiIity®\
3.3.1 QlAgility (Note: Agility plate set-up protocol is for full plates only)

he oven.
and run the Remove Bubble wizard if

3.3.1.1 Reagfnt PreMgration
Pre the B500 xL master mix in 1.5mL purple screw cap tube for position E in
ix block):

8 pL deionized formamide
52 uL GeneScan™ 600 LIZ® Size Standard v2.0

3.3X2 QlAgility Set-up

Ensure that the power for the QIAgility has been switched on. The power switch

can be located on the rear left of the instrument. A blue light on the front of the

instrument will indicate the instrument is powered on.

e Click on the QIAgility icon to launch the software; it may take a minute to
initialize.
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¢ Navigate to the database amplification protocol by clicking Recent — Browse —
Desktop — QIlAgility — Alaska — GFE_CE_fullplate
e Obtain a 96-well genetic analyzer plate.

e Centrifuge the amplified product plate briefly and carefully remove adhesive film,
preventing splatter of PCR amplicon.
¢ Open the QIlAgility and load the deck as follows:

M1 position E = 3500xI Master Mix
Reagent block position A = GlobalFiler™ Express Allelic Ladder (gtle&s pL in

tube)

Al: A2:

M1:
Q Q 50l Tips 50l Tips
® -

Reagent block:

50pl Tips 50pl vips

Amr llate 96 well ABI
.’ vR only) plate

N hen'loading tips, there is only one correct orientation. Ensure tips are
loa correctly, with the notch aligned in the frame.

reset the tips, hover over the block of tips to reset. Using the mouse, right
click and select “Set all tips on current plate to available”.

Note: Tips designated in blue are available and white are unavailable.
Note: A full plate requires 192 tips.

e Ensure tip waste box is attached and there is ample room for waste.
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e Click the green arrow at the top of the screen. The “Save As” window appears.
Enter the batch name under “File name:” and click “Save”.
e The “Checklist” screen appears. Review the messages and follow the prompts.

Note: A “Pre-Run Report” may be previewed by clicking “Pre-Run Report”. Click
“Close” to return to the “Checklist” screen.

e Click “OK”,

e The run will begin and will take approximately 30 minutes to procegs.
completion, the samples will be ready for analysis using the 350 neti
Analyzer.

e Remove the VWR plate containing the amplified product cofger an
adhesive seal. Store at 4°C. All amplification products yill §e digg#sed of upon
completion of the reviews and upload of the batch.

e Remove CE plate and cover with septa.

e Unload the deck of the QIlAgility by removing agd ar
tubes located in the M1 and Reagent block.

empty tip racks and

3.3.1.3 QIAgility Maintenance

Daily maintenance is performed each day tthent is in use and is described
below. Additional maintenance procedures are degiled in the Forensic Biology General
Lab Maintenance manual. All mainte &iS recorded on the QIAgility Maintenance
Log provided at the back of the Fora ogy General Lab Maintenance manual.

Daily maintenance is required €teg#ac®un on the QIAgility and at the end of the day.

e Wipe down thed wil§ etr®nol.

e Wipe with Water\ dry with paper towels.
Note: Do not wipgth . 1 hese rails support the pipetting head and allow it to slide

backwards a rmgrds easily. Wiping the rails will remove the grease and make them
more susceffifible tGaromt.

o @ a w run another protocol or switch off the QIAgility instrument.

3. ple Preparation for the 3500x!| - Manual
Prepare a loading master mix by adding the following volumes of reagents to an
appropriately sized tube:
o # of samples x 0.5ul GeneScan 600 LIZ Size Standard
o # of samples x 9.5l of Hi-Di Formamide

Note: Prepare enough for a few extra reactions to allow for loss during pipetting. This is
calculated automatically on the Database Batch Worksheet.
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e Vortex the master mix and spin briefly. Transfer 10ul of master mix to
appropriate sample wells of a 96 well plate.
e Add 10pl of Hi-Di Formamide to unused wells of a set of 24 (i.e. A1-H3).

e Add 1pl of allelic ladder or 1l of each amplified sample to the appropriate wells.
When all samples have been added, cover with plate septa.
Note: Thaw date of the allelic ladder must be noted on the tube, and Qn t
reagent worksheet if different from the thaw date of other kit compone&

3.3.3 Final sample preparations following either QIAgility or Man
e Briefly centrifuge the 96 well plate to remove any bubbles. engtUNg®mples at
95°C for 3 minutes and then snap chill for 3 minutes.
e Place the 96-well plate into the plate base provided wigf the\ns ent and snap
the plate cover onto the plate, septa, and plate base.

e Verify that the holes of the plate retainer and the ta igned.
e Place the plate in the autosampler with the lab&s Ya you and the notched
corner of the plate in the notched corner of&tosa pler. Close the

N
O
&
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3.4 Creating a Plate Record
3.4.1 Create a Plate Record from the Data Collection Software
e In the dashboard click Create New Plate
¢ In the Define Plate Properties screen:
o0 Enter a plate name (i.e. DB10-1222AB_KAL), this will vary dep
analyst
0 Select 96 for the number of wells
o0 Select HID for plate type Q
0 Select 36cm for capillary length
0 Choose POP4 for polymer
o Owner, barcode and description are optional fi
e Click Save Plate
e Click Assign Plate Contents
e Using either plate view or table view enter sam es in the corresponding
wells. Do not use spaces in the sample narges hey ill be rejected upon
CODIS import. N
e Under the heading Assays, File Name fRpnvent®ns, and Results Groups click
Add from Library select the foIIowing&:
0 GFE_POP4_xl_24s
e Select a naming convention, g#Md aNgsults group of your choice. Click add to
plate and then click close, 6
e Select the wells for whicgflo goe®gfthe assay file name conventions and results
groups and enable thegC opnext to the name to assign it to the selected
wells.
e Click Save Plat a\e.
3.4.2 Create a Plate Xd from an Export File

Open a pla cor®template export file (i.e. .xIs exported from instrument).
Copy pas sample name info into the export file. (Rows not in use may be
deletdy but g not delete any columns) Save the record.
Oxl Data Collection Software, click on Create New Plate on the

d
e Define Plate Properties screen:
Enter a plate name (i.e. DB10-1222AB_KAL)
Select 96 for the number of wells
Select HID for plate type
Select 36cm for capillary length
Choose POP4 for polymer

o Owner, barcode and description are optional fields.
Click Save Plate.
Click Assign Plate Contents.

o
o
o
(0}
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e Click Import at the top of the screen and navigate to the saved plate record
(make sure .xls files are searched).
e Click Save Plate and save.
3.5 Linking a Plate and Starting a Run

e Click Link Plate for Run. A message will appear saying Plate loaded
successfully. Click OK.

e Ensure plate is linked to proper position on 3500xl.

e Select Create Injection List.

e Click Start Run.

Note: Ensure all prompts have cleared and the run begins befor@away.
3.6  Viewing Data During a Run ﬁ
Refer to Applied Biosystems 3500/3500xI Genetic An@ uide

,\'\

N
N
Q-Q\z\
v
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Section 4  Data Analysis with GeneMapper™ ID-X

References: GeneMapper™ ID-X Software User Guide
GeneMapper™ ID-X Software Tutorial
GeneMapper™ ID-X Software User Bulletin

4.1 Logging in to GeneMapper™ ID-X

e Open GeneMapper™ ID-X %
e Select the User Name and Database Host from the drop-down list andignt
appropriate password. K

e Click OK.

e The main project window will open.
4.2 Creating a Project (}

e To add samples from the collection software at a GF tidn, the files must
first be transferred to a flash drive from the instrurgent\etw@rR.

e Data is found at the following location: My Co pN on 3500-_ >
Applied Biosystems > 3500 > Data

e To add samples from the collection softwarfh\at aRQP16 workstation, go to the edit
menu and select Add Samples to Project: vigate to the files as directed
above.

Note: Location is dependent on network mapgg and may vary slightly.

e Select the raw data folder to beg rted or select individual samples and click
Add to list.

e When all samples have b
e Select the appropriate

, click Add.
, Analysis Method (GFE), Panel
(GlobalFiler_Express Size Standard (GS600_LIZ_(60-460)) for each
sample and click gr&en aMow on the tool bar to analyze the samples. NOTE:
these methods X modified. New methods shall only be created or

[

modified with ion from the DNA Technical Manager.

Note: PP16 ' ed using the settings in FBCP, current version.

e Theus e prompted to name and save the project to the appropriate
Secugty Gr GeneMapper ID-X Security Group). Name the project with the
Baich\gamej Click OK.

ple: DB13-0319A KAH

A sis is complete when the green arrows in the Status column on the left are
e, and an Analysis Summary Screen appears.

4.2.1 Analysis Methods
These methods shall not be modified. New methods shall only be created or modified

with permission from the DNA Technical Manager.
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42.1.1 Allele Tab Settings
r |
Analysis Method Editor -2
—
| General | Allele | Peak Detector | Peak Quality | 50 &GO Setﬁngs|
Bin Set: ..ﬁd'onLSTF'._Eiins_udrK -
[7] Use marker -specific stutter ratio and distance if available \
Marker Repeat Type: Tri Tetra Penta Hexa
Global Cut-off value n.z2 0.2 0.2 0.2
MinusA Ratio 0.0 0.0 0.0 0.0
MinusA Distance From 0.0 0.0 0.0 Q.
To (0.0 0.0 0.0 0,
Global Minus Stutter Ratio 0.0 0.0 0.0
Global Minus Stutter Distance  From  |0.0 3.25 0.0 NEI
To 0.0 4,75 ]
Global Plus Stutter Ratio 0.0 0.0 0.0
Global Plus Stutter Distance From [0.0 0.0 0.0
Ta |0, 0.0 0.0
Amelogenin Cutoff 0.
Range Filter. .. ] \ ’ Factory Defaults
ave As ] [ Save ] [ Cancel ] [ Help ]
T TR . A

All printed copies are uncontrolled.
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42.1.2 Peak Detector Tab Settings

Analysis Method Editor

General I allele | Peak Detector | Peak Quality | 50 &GO Setﬁngs|

Peak Detection Algorithm: Advanced
Ranges Peak Detection \

Analysis Sizing Peak Amplitude Thresholds:
i w | Al Sizes - g 175 R: 175
Start Pt:|0 Start Size:|0
Stop Pt: | 10000 Stop Size: (1000 G: 173 p: 175
Y- 175 O: 175

Smoothing and Baselining
Min. Peak Half Width: ts

Smoothing Maone
@ Light Polynomial Degree:
Heawy Peak Window Sizg 15 s

Slope Threshold

Baseline Window: 33 pts
] Peak Star 0
Size Calling Method Peak End: 0.0
2nd Order Least Squares

3rd Order Least Squares M= Hon

Cubic Spline Interpolation =@ormalization, if applicable
@ Local Southern Method
Global Southern Method

3

Factory Defaults

Save As || Save || Cancel || Help |
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42.1.3 Peak Quality Tab Settings

Analysis Method Editor = =]

| General | Allele I Peak Deter_torl Peak Quality | 50 &GO Settings|
Min/Max Peak Height (LPH/MPH)

Homozyagous min peak height 350.0 \

Heterozygous min peak height 175.0

Max Peak Height (MPH) 20000.0

Peak Height Ratio (PHR)

Min peak height ratio 0.5 %
Broad Peak (BO) \

Max peak width (basepairs) 1.5

Allele Mumber (AM) \
|' Max expected alleles: \

For autosomal markers & AMEL

For ¥ markers

Allelic Ladder Spike
Spike Detection Enable

Cut-off Value
Sample Spike Detection \
Spike Detectin: Enable

Save As H Save H Cancel H Help J

l Factory Defaults

-
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4.2.1.4 SQ and GQ Tab Settings

These settings do not vary and are not relevant, as all samples are currently manually
reviewed and interpreted, regardless of flagging.

Analysis Methad Editor [

| General I Allele I Peak Detector I Peak Quality'| 50 & GO Settings

Quality weights are between 0 and 1.

Sample and Control GQ Weighting Q
Broad Peak (BD) 0.8 Allele Mumber (AN) 1.0
Out of Bin Allele (BIN) 0.8 Low Peak Height (LPH) 0.3
Overlap (OVL) 0.8 Max Peak Height (MPH)

Marker Spike (SPK) 0.3 Off-scale (05) a
AMEL Cross Chedk (ACC) 0.0 Peak Height Ratio (PER) 3
Control Concordance (CC) Weight = 1.0 (Only applicable to controls)

||| 5Q Weighting \
Broad Peak (BD) 0.5

Allelic Ladder GQ Weighting

Spike (SSPE/SPE) 1 -
50 & GQ Ranges
Sizing Quality: 0 From0.0to 0,25
Genotype Quality: to 1.0 From0.0to |0.25
| Reset Defaults

Save As || Save || Cancel || Help |
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4.3 Viewing the Data

The ILS is viewed by highlighting all samples and clicking on the Size Match
Editor, the icon with the red peaks on the toolbar.

To view each sample, highlight the sample and click on the icon with the colored
peaks to display plots. (This can also be done by View > display plots or Ctg + L).
Electropherograms can be printed from the sample’s plot window. Variou€p,
have been created for different sample types. Commonly used plot disgla
include: Traditional Genotype Plot, Casework Blank, Casework artifaN
Casework zoom view.

To view information on a sample’s injection time and other run jon,
highlight the sample of interest and click View on the toolb Info (Ctrl
+ F1).

To view raw data for a sample, click View > Raw Dat \

To view allele calls by sample and locus click the Ge

project window. \

b from the main

N
N
Q-Q\z\
v
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Section 5 STR Data Interpretation

Interpretation of database samples is based on the guidelines contained in this section,
as well as the qualified DNA analyst’s training and experience. In all cases,
interpretations must be independently reviewed and verified based on established peer
review procedures. The DNA Technical Manager may authorize the
interpretation/reporting of data outside of the criteria defined herein and will pcuNgent
this approval by initialing and dating comments on the relevant paperwork.

The minimum peak height acceptable for database sample STR loci all¢ % 175RFU.
Lower threshold limits for hit confirmations or ILS (Internal Lane St roN @y be
authorized by the DNA Technical Manager.

The following abbreviations are commonly used in bench n n other documents
generated during DNA analysis.

DNA Abbreviations and Definiti
BL Noisy baseline
PHR Peak Height i0
PU Pull-Up
DO gig Drop-Out at a Locus
PDO ble Drop Out at a Locus
D5Mut
oL
OMR de Marker Range
oS Off Scale/Saturation
NP No genetic profile obtained
NR Data not reported
AITA Artifact (i.e. stutter) or true allele
IF Instrument failure
ILS ILS failure
ART Artifact

Tri-allele

H Allele below homozygote threshold, w/o a detected sister
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5.1 Interpretation of Batch Controls
Prior to assessment of data, the analyst must first examine the batch controls to ensure
that the extraction, amplification and genetic analysis processes are functioning

correctly. These include: Internal Lane Standard (ILS), allelic ladder(s), internal control
specimen (ICS), positive amplification control, and negative amplification control (glso
serves as reagent blank). All or part of an extraction, amplification and/or run

to be repeated depending on the results of the batch controls. Any issues rajse
&d
ical

performance of a batch control must be addressed prior to the release of aff
database samples. Unresolved failure of a batch control requires the T
Manager, or designated individual, to approve a course of action.

5.1.1 Internal Lane Standard (ILS)

GlobalFiler Express uses GeneScan 600 LIZ as an internal lage s\andg@” The analyst
should verify that all peaks from 60-460 base pairs are pres% b€led as shown.

Sizing Quality = 1.0 | ovenigesa |
3900

3300

7900

3800

100

5900
=

4300 180 280 414

3800 380 480

2300

1300

200

4060 4480 5260 SEED EOBD E4ED BEE0 TzE0 TEED 2060

The peak hei he IES peaks must be at least 175RFU (relative fluorescence
units) to be i d labeled by the GeneMapper™ ID-X software with the
database

Failur can often be resolved by re-prepping and/or re-injecting the affected
S le If the ILS continues to fail after re-prepping and re-injecting, the analyst
sh Sult the Technical manager for a course of action.

RefePto the GeneMapper™ID-X Software User Guide for details on manually labeling /
overriding the size standard.
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5.1.2 Allelic Ladder

The GeneMapper™ ID-X software uses the allele calls of the ladder to assign allele
calls to all the other samples in the project. The analyst should verify that all peaks from
the allelic ladder(s) are present and labeled as shown.

The allelic ladder contains the most common alleles determined for each of the

STR core loci, Amelogenin, and several other loci. In addition, alleles not laQele¥in t
allelic ladder (virtual alleles), may be detected and labeled in some of the sa S
analyzed.

At least one allelic ladder must be included in a GeneMapper™ ID th the
sample type designated as “allelic ladder”. All the peaks in the al dgr must be
labeled correctly for the software to assign the correct allele Is safgfles in the run.
When more than one ladder in a project has the sample typ ted as “allelic
ladder”, the software will average the allelic ladders to m le calls for the

samples in the project.

(OL) peaks in the allelic ladder. If all the true gllel ksPare labeled correctly, such OL
peaks will not affect the sample allele calls. If urious peak (not a true allelic peak) is
labeled as a true allele (i.e. it falls within an aI ele§yze range and is designated and
labeled as an allele) at any particular jg®wg, the remaining allele designations / labels at
the locus shift and will impact the co§ ple call / labeling of the samples in the
project. Allelic ladders with suc [ nnot be used to analyze data in the project.
If other allelic ladders in the rusar sful, it may be possible to change the sample
type for the failed ladder fro der to Sample. In that case, the failed ladder is
not averaged in with the gther\ad . If omitting the failed allelic ladder does not lead

to successful analysis,\ n is usually appropriate.

Additional informgio he allelic ladder can be found in the GlobalFiler Express
PCR Amplificgg UseT Guide.

Artifacts such as spikes or “pull-up” peaks may be & t that are labeled as off- ladder
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GlobalFiler Express Allelic Ladder:

[[] Mark Sample for Deletion
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5.1.3 Positive Amplification Control

A positive control is defined as a single source sample whose genetic profile was
previously determined and from which a full profile was developed; it is used to evaluate
the performance of the amplification and typing procedures. The standard DNA
template 007 is currently used as the positive amplification control for the GlobalFiler
Express Amplification Kit.

Generally, approximately 5% of the samples in a database batch will be qualffzgon

samples such as a duplicate offender sample or a staff duplicate samplg e ONgese
samples may also serve as the positive amplification control when the
Failure to obtain the expected profile for at least one positive contrg
amplification of the entire plate.

Another option for a failed positive control is to re-prep and/ t the positive
control if the cause of failure appears to be a failed electigph®eticinjection. As long as
the re-prepped and/or re-injected positive control typ % y, the positive control
is considered successful.

samples in a batch, other profiles in the batchgWl not be entered into CODIS until the
issue is resolved. The CODIS Administrator, or aNgsignated individual, may approve
the entry of select profiles on a case e basis.

When an incorrect STR profile is obtained forﬁne ryore of the positive control

N
N
Q-Q\z\
v
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STR profile of 007
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5.1.4 Negative Controls

A reagent blank is carried through the entire analytical process as part of each
extraction or type of extraction. It contains all the reagents - except DNA template -
used during extraction, amplification and typing.

For GlobalFiler Express, the negative amplification control contains only the PC
master mix (reagents used to prepare the PCR amplification mixture) for eacQ baygh o
samples and Prep-n-Go Buffer. For GlobalFiler Express, the negative ampli i0
control contains all the reagents used for extraction and therefore serve a reagent
blank as well.

The purpose of the negative control is to detect DNA contaminatiQrPth jght occur
from the reagents, the laboratory environment, between the sgmpNRs bgyfig processed,
and/or due to improper handling of the samples by the analy§t egative control
must be run at the most stringent set of conditions for thebat

Verification of the presence of amplicon in the negativycontr® is performed by viewing
the presence of unincorporated primer peaks. \

The negative control should not yield any tru R allelic peaks above the reporting
threshold. When peaks greater than or equal to tifreporting threshold are present in

the range between 60-460 base pairs analyst will determine if the peaks are
artifacts (e.g. spike, pull-up) or true

The presence of peaks above e g threshold will not invalidate the sample as
long as the peaks can be sh bedlirtifacts. Artifacts will be documented on the
electropherogram or the gatalyse Wtch worksheet.

When probable true
or all STR loci, t
be consulted e

Naks are detected above the reporting threshold, at several
| investigate possible causes. The Technical Manager will
ine’the appropriate course of action.

Since thefaye of & negative control may indicate a problem at the extraction or

amplif] I ¥a Quality Review Form may need to be completed based on the
natur BECrepancy.
N ough appropriate quality assurance practices are stringently applied and

enf@@ced, it is not unexpected that low-levels of adventitious DNA (i.e., levels that result
in pe®k heights for allelic data that are below the Laboratory’s reporting threshold)
attributable to staff scientists and/or consumable products directly involved in the
analytical steps of such a highly sensitive technique may be detected
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5.1.5 Quality Control Check

Offender profiles are compared against the profiles of relevant staff members to ensure
that contamination by laboratory staff is not included in uploaded profiles. This can be
accomplished using the Profile Comparison tool in GeneMapper ID-X or by manual
comparison. Staff member buccal swabs may be used intentionally as quality conjrol
samples; and these are expected to yield profiles concordant with the profiles ogfegard.
However, the unexpected presence of a laboratory staff profile indicates a prgbleNg at
the extraction or amplification stage and requires a Quality Review Form. K

5.2 Interpretation of Samples

Typically, each locus is characterized by one or two labeled peaks(tg

approximately equal intensity.

Allele peak heights should typically fall between 1000 and 6 \Peak heights
outside this range may be acceptable; however, it is posgible ¥hat ghese samples will
require careful interpretation. Alleles with peak heighig | halt350 RFU may
occasionally exhibit peak height imbalance due to stochastic ®ffects caused by low
template copy number.

Peak height ratios (PHR) are calculated by diggg the peak height (in RFUs) of the
lower RFU allele by the peak height of the higherRFU allele, and then multiplying this
dividend by 100 to express the PHR ggmmgercentage. The GeneMapper™ ID-X
software is set to flag samples with apcus PHR below the expected minimum of
50%. PHR imbalance (in a singl g¥nple) may occur with low quantities of
template DNA, degraded tem W in the presence of PCR inhibitors. Severe
imbalance may result in alleli here one or more alleles occur below the
detection threshold or argnot §si

No peaks or severe PHR imbalance at a locus may be
N\ er binding site mutation, variant allele, or other biological or

e presence of these at several loci is indicative of a mixed

The presence of mo
explained by a triglle
procedural artfget.
sample.

521 S
Tri-alleMgpatterns (three alleles at a single locus) are known to occur in single source
S there are documented instances where different tissues from the same

in ual'may or may not exhibit the tri-allelic pattern.

Samples exhibiting tri-allelic patterns with all alleles of approximately equal intensity, or
with the 3" allele having a peak height greater than or equal to 50% of the second-
largest peak, are entered as such in CODIS.
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For samples exhibiting possible tri-allelic patterns where the 3" allele is less than 50%
the height of the second-largest peak, only the two largest alleles will be entered into
CODIS. The analyst will note that there is a possible tri-allele at the locus in question
on both the batch worksheet and the comments section in the CODIS entry.

5.2.2 Off-Ladder (OL) Alleles
The allelic ladder contains the most commonly observed alleles for the STR |gci. Jue
alleles are peaks that are detected and labeled by the GeneMapper™ ID-X ar

with a number and should lie within the range of the alleles in the laddesigelesWhich
are not assigned a numeric designation in the standard ladder will be d % ed as off-
ladder (OL) alleles.

b size that is
les. These peaks
efore determining
ider all other possible

Peaks that are labeled as OL (off ladder) at a particular locusgrav
different from any of the alleles in the ladder and any of the
may be true alleles but additional analysis is required to gerify®hi
whether an OL is a true allele or an artifact, the analy No
causes of OL occurrence.

True OL alleles will exhibit peak morphology gimildr (&he other alleles in the sample
and the PHR should be appropriate relative t other allelic peaks in the sample.
When the overall sample quality is poor, the analfN should consider re-amplification
prior to designating an OL peak as a jymagllele.

When the OL allele | Ma ove or below the largest or smallest allele in the ladder,
the OL allele will ge d as either greater than (>) or less than (<) the allele from
the ladder thajdg C€est I proximity to the OL allele.

5.2.3 L NA Samples
Stoch ts, including extreme peak height imbalance, are typical of samples with
v owNels of DNA. One risk associated with such samples is the possibility that a

ygote will appear to be a homozygote due to a sister allele below the

ical threshold. To minimize this risk, a homozygote threshold (HT) of 350 RFU
mus®be used for interpretation of database samples analyzed by GlobalFiler Express.
The homozygote threshold is analogous to the PowerPlex 16 700 RFU stochastic
threshold employed in casework analysis, but specifically addresses the concern of
partial drop out in a low-level database sample. A homozygous locus may only be
considered complete if the peak height of the allele is equal to or greater than 350 RFU.

Page 25 of 37
All printed copies are uncontrolled. Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Database Procedures Manual
Issued: 6/29/15 Version: FBDB 2015 R1
Effective: 6/29/15 Status: Archived

Any homozygous locus with an allele peak height below 350 RFU must be considered
as potentially a partial profile at that locus.

If allelic dropout, or possible drop-out based on the homozygous threshold, is observed
in one or more core STR loci, the analyst will make a “good faith effort” (see Sectign 7)
to re-process the sample in order to generate a complete genetic profile.

If the “good faith effort” also fails to generate a complete genetic profile, sevN

possibilities exist:
e A profile with data (partial or complete) at all core loci and no m% three
e

core loci with possible dropout (i.e. a homozygous peak bel s eligible
for upload to NDIS.
e A profile with complete information for at least 7 core | bgglicceptable for
upload to SDIS. The Match Estimator is required to oflles with <10
complete core loci to determine their suitability forggntr?intgdSDIS. Samples that

are estimated to generate 10 or less matches ig t te Jatabase may be
entered into SDIS. The Match Estimator Repor rovided along with the
other materials being submitted for technic viqv. Refer to the CODIS
Administrative manual for the match egimatiorhgracedure.

e A profile which does not meet the abO\Kiteria IS not eligible for upload.

selecting “Yes” in the Partial Profile ODIS for the applicable loci.

When incomplete typing results are pg il e at one or more STR loci, indicate this by

Data may be composited fro
lysate/extract of a database sgm
core loci.

fhle aMplifications/injections of the same
igforder to obtain a more complete profile at the

Composite profiles o
separate extract
type of compges
verified as bffing ¢

Ner samples, created by combining the typing results from
able for entry and upload to NDIS. Prior to creating this

file, the biographical information and overlapping loci shall be
dant.

5.2.4
Agdactse data peaks resulting from the analytical process and are not attributable to
a g /al contributor to the sample.

WheW artifacts are not pervasive throughout the sample and do not interfere with data
interpretation, the sample does not require re-analysis. When an artifact is present
within the size range of the alleles in a core locus and the presence of the artifact
interferes with interpretation of the data in that locus, or when a sample exhibits artifacts
in several loci, interpretation of the sample becomes more challenging and it may be
necessary to reprocess the sample. Artifacts may be resolved by merely re-injecting a
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sample, or may require re-amplification or re-extraction to resolve. If the interfering
artifact is located in one of the non-CODIS-core loci, the analyst may choose to enter
the profile, omitting all data from the affected locus.

Samples uploaded into CODIS must not contain any labeled artifacts or OL alleleg, The

analyst may remove the artifact label. Artifact or OL peaks are either deleted or g-

labeled by right clicking on the peak and adding a comment ‘(microvariant allgle’,
Ne

‘artifact’ etc.). The analyst should note any changes made to the allele calls i
appropriate column on the database batch worksheet.

5.2.4.1 Incomplete ‘A’ nucleotide addition (-A or split pe
AmpliTaq Gold™, like many other DNA polymerases, catalyzes adflitign of a single
nucleotide (predominantly adenosine) to the 3’ ends of doublggstragdef@g®CR products.
This non-template addition results in a PCR product that is longer than the
actual template, and the PCR product with the extra nuclgotid® is @pferred to as the “+A”
(base peak) form. The final step of the STR amplificaig N

cleot

IS a terminal
extension step to promote complete non-template ‘A’

addition. The “-A” form
is the peak that represents the actual template le . The “+A” peak will be the

predominant form, with the “-A” peak typicallyﬁot e tected.

Failure to attain complete terminal nucleotide addWNpon (typically due to an excess of
apeaks above threshold that are one base
ive throughout the sample and the sample
ple, the peaks may be documented as

template DNA) results in “split peaks”
apart. If the labeled “-A” peaks are R§
appears to otherwise be a sing| X
such on the paperwork and th be

5.2.4.2 Pull-up
Multi-component an
colors into distinct spe

SHyJs t rocess that separates the six different fluorescent dye
algpmponents. The six dyes (6-FAM, VIC, NED, TAZ, SID,
and LIZ) emit the fluorescence at different wavelengths, but there is some
overlap of th is spectra. A spectral calibration is performed for a specific dye set
to create a ngatrix tfatcorrects for the spectral overlap.

Pull- esult of incomplete separation of the emission spectra and is typically
observi®as a hon-allelic peak at the same base size as a peak in another dye. This
ty oseurs at high RFU values, when an excess of template DNA has been
amyfied:

Pull-up may also occur when the matrix file is not current. A new spectral calibration is

performed whenever a new capillary array is placed on the instrument or whenever any
part of the optics have been realigned and/ or replaced. A new spectral calibration may
also need to be performed when an overall decrease in spectral separation is observed.
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If the pull-up is prevalent enough to interfere with data interpretation, the sample may
need to be re-injected. Otherwise, it can be noted on the batch worksheet and the
label(s) manually removed.

5.2.4.3 Stutter

The PCR amplification of tetranucleotide STR loci typically produces a minor pr

peak four bases shorter than the corresponding base peak. This artifact is thfyes#lt o
slippage of the Taq polymerase and is referred to as the stutter peak or stuttMuct.
Stutter products four bases longer, or two bases shorter, than the correfpONding Pase
peak are less frequently observed. Two base pair stutter products % hat
peaks in these positions are not filtered out in the analysis paramegrs

The proportion of stutter product relative to the main allele p
the height of the stutter peak by the height of the main allele
percentage is fairly reproducible for a particular locus.

IcWated by dividing
e stutter

The GeneMapper™ ID-X database analysis meth@ds h&qve a global stutter filter of 20%.
Peaks in the stutter position greater than 20% maN the presence of DNA from
more than one individual. When there is no injRgation ® a mixture, and the data is
determined to be elevated stutter, the analyst\wigocument the elevated stutter on the

database batch worksheet and manualliremove the stutter label.

It is unlikely that the presence of % s would interfere with the interpretation of
database samples and therefog re, cation and/or re-injection of the sample may
not be required.

5.24.4 Spikes
Spikes are non-allel %\ may arise due to air bubbles, urea crystals or voltage
spikes. Spikes are typyll ite sharp and easy to distinguish from a true allele,

usually appearin or&dthan one color at the same base size, and not reproducible

by re-injectiogf.

o ch by the GeneMapper™ ID-X software cannot be manually
‘a yever, they do not interfere with upload to CODIS and no re-analysis is
reguire(g the spike does not interfere with interpretation of the sample.
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5.2.45 Dye Blobs

Dye blobs, like spikes, are non-allele peaks that are easily distinguished from true
alleles. Dye blobs may be the result from residual dye molecules left over from the
synthesis of the primers or they may be dye molecules that fell off the primer during the
amplification.

If the artifact is labeled but does not interfere with data interpretation, the dyebloNgS)
shall be documented on the batch worksheet and the label manually remové\

5.2.4.6 Persistent Kit Artifacts

Occasionally, PCR kits may exhibit persistent artifacts that may or ear as
true alleles. Typically, these artifacts are observed and documente® duing kit
verification process. As with other artifacts, if the artifact doeggnot Nter with data
interpretation, it may be documented on the batch workshe label manually
removed, if necessary. \

5.2.4.7 Contamination

The verification of reagents prior to use in the anajgis o\database batches is
conducted in part to detect contamination whigh per t&s an entire lot of a given
reagent or set of reagents. However, such ch will not necessarily detect
contamination arising from a single event (for ex le, cross-contamination between
two adjacent samples).

For database samples, wheneve
more than one individual is pr
effort to obtain a single sour

batch are to be uploaded with

Furthermore, an ass nt t be conducted (using the form provided in FBCP) in
an attempt to establis% urce of the contamination. Corrective Action may be
t

gple for comparison indicates that DNA from
ple, the sample must be re-processed in an
4 the meanwhile, no samples from the affected
oval from the DNA Technical Manager.

pursued dependi results of the root cause analysis.

O
<&
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Section 6 Review of Data

Database projects are routinely reviewed electronically, with the technical reviewer
looking at the controls/samples in GeneMapper ID-X rather than printed
electropherograms. The analyst may choose to submit printed electropherograms go
facilitate documentation and review of artifacts, true OL alleles, tri-alleles, conc
checks on re-analyzed samples, etc.

Batches of database samples are uploaded into SDIS by creating an Exgsag Talo®N for
CODIS. Prior to creating this table, the analyst must confirm that only e rofiles
are marked for export (as Convicted Offender, CO Duplicate, Arre N[ Juplicate).

This is done by selecting the appropriate Specimen Category w in @enesMapper ID-
X. Samples not exported to CODIS are marked “no export”.

6.1 Review of Offender Database Samples Analyzqgd InWHoulpe

Genetic profiles and all supporting documentation geRer i course of analysis
will be subjected to a technical review. The DNA analy§ will Sbmit a packet containing
the database batch worksheet and any printed eleggop,grograms to another qualified
database analyst for technical review. This regiew'wige tonducted in accordance with
the FBI QAS Guidelines and includes the foll@Mgg, at a minimum, to ensure compliance
with the interpretation guidelines contained withiris document:

Review of all DNA typi
Verification of eligtiagd

e Concordance
The analyst hegviewer may consult a third qualified DNA analyst, if necessary,

when there i a dis ement on how to report a result. If the analysts are unable to
come tq eggent, the DNA Technical Manager will be consulted to make the final

cklist is used to document completion of the individual components of the
te arand administrative review. Upon completion of the technical review, the
analyst may import the passing samples to SDIS. The analyst or a CODIS Administrator
will then complete an administrative review, to include reconciling the results of the
offender duplicate and casework autosearches.
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Upon completion of the technical and administrative reviews, NDIS eligible samples are
uploaded by a CODIS Administrator. Additional information on CODIS procedures is
contained in the CODIS Administrative Manual. Upon completion of the upload, the
following paperwork is archived as a .pdf in the LIMS (Laboratory Information
Management System):

Database batch worksheets
Electropherograms requiring documented review \
STR Offender Batch Review Checklist
SDIS Import Reconciliation Report

The laboratory does not currently use a vendor laboratory fo is. Should the
laboratory enter into a contract for DNA analysis of databas with a vendor
laboratory, a procedure for the in-house review of outso& les will be created

before analysis begins.

6.2 Review of Outsourced Offender Database Samples X
NAWN

N
N
Q-Q\z\
v
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Section 7 “Good Faith Efforts” at Recovery of Low-level Samples

As mentioned in section 5.2.3, if allelic dropout, or possible drop-out based on the
homozygous threshold, is observed in one or more core STR loci, as per the NDIS
Operation Procedure, the analyst will make a “good faith effort” to obtain a complege
genetic profile. A “good faith effort” may include either just the first or both of th
following options. Good faith efforts described in section 7.1 must be completed ¥ al
samples within a batch before any portion of the batch is submitted for techn revasf.
Good faith efforts described in section 7.2 will be carried out as a new dgeagase Wgtch.
If these efforts are unsuccessful and a duplicate sample is available, it %-
processed in a new batch of database samples using GlobalFiler S

or at least

For samples where the GFE analysis yielded interpretable/cogaple¥e d

50% of the core loci, the analyst shall submit the GFE elect am to the technical
reviewer for a concordance check with the good faith resgdts. Yor gl concordant data
resulting from a second extraction, the analyst will notg t e profile has been

confirmed in the case synopsis in JT.

7.1 Re-amplification \‘
The incubation time of less than 60 minutes Mte perature is optimized for a
majority of whole-swab samples. Samples contalyng less DNA may benefit from
second attempt to gain a full profile for

2 — 8 °C for up to two weeks and

only change to the amplification protocol is

prolonged incubation time at 2 — 8 °C 5
CODIS entry, the lysate may be inc«Q ‘
amplification re-attempted. In thjgfca ’

the length of the incubation ti

7.2  Extraction by EZZ XL {nd plification by PowerPlex 16

Reference: Forensic B ework Procedures, current version

If re-amplification is %ess ul and additional untested swab material remains (i.e. a
second swab witly igMal item), extraction shall be attempted. The remaining
swab will be e usifg the protocol for Direct (non-differential) Extraction for
Questioned gampl BCP, current version). The resulting extracts will then be
quantified arfl ampjfied using PowerPlex 16.

Contr ender reference samples will be analyzed according to the parameters
S casework reference samples. However, documentation will be performed
el ly as described in Section 6 of this manual.

AtteMpts to obtain a profile by extraction and amplification should be conducted as soon
as is practicable; before beginning a new set of GFE database projects or before
beginning a new casework batch.
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Section 8 Upload of projects to CODIS

8.1 Incomplete profiles
a. If SDIS only — designate as such on the batch worksheet and mark for uplogd to
SDIS with the project. The sample must be unmarked at SDIS to preventgfir
going to NDIS. If a subsequent sample yields a more complete profile gtheNgitia
sample will be changed to a duplicate.

b. NDIS eligible — designate the appropriate specimen category on % ch
worksheet and mark for upload to SDIS/NDIS with the initial S
subsequent sample yields a more complete profile, the ini\gPsahple will be
changed to a duplicate. If the original sample was alre Y3
automatically come back out once the specimen cate§o, anged.

c. If the initial sample does not yield a complete ofN: 13 core loci and a
second swab or duplicate sample exists, it will b§ proc®ssed in a subsequent
batch of samples. K

8.2 Export batch from ID-X to COQQ \

a. If any of the sampl oaded had complete locus dropout and were
exported from ID-X§er .2, do the following before proceeding to step b.

2. Usin arch and replace function, find all <LOCUS/> and leave

field blank

the modified .xml file.

b. Ofen Sp cimen Manager from the Analyst Workbench

ort Specimens under the Specimen Manager pull down menu or
n the Import icon on the toolbar.
Select the appropriate CMF file (.xml) and click Open. When prompted, the
ODIS User importing the file should select Data Import and their User ID

and click OK.

e. A message will appear indicating that the import file was successfully
imported; click OK.

f. Open the Message Center and select the Import STR Files tab; double click
on the bold file to validate the file.

g. Select the Import Reports tab; double click on the bold file.
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h. The reconciliation report details the samples that will be imported. The CODIS
User should check to see that all profiles can be successfully uploaded and
identify any problem samples.

i. Once any problems are corrected, the analyst can select the file within tQe
Import STR Files tab and execute using the icon in the toolbar. The

reconciliation report (for the import) will be printed and retained with th
offender batch paperwork.
tiaNyofile

]. Edit any samples with (possible) partial locus dropout to set t r
flag to yes at the applicable loci.

Note: Marking a locus as partial will automatically trip the fl mple. A
sample for which there is only complete locus dropout s gotgequire a
partial flag to be marked yes.

k. Un-mark any profiles not suitable for upload to N

I. A CODIS Administrator or another qualified a st¥nayjpe consulted to
troubleshoot problems with importing offen %e

m. Administrative review is completed by a CONS AdWinistrator or qualified
database analyst, and includes reconcilgé§on § the matches resulting from
the duplicate offender and AK new gearCh ese searches are scheduled
to occur automatically Monday-Fridkt?pm. Data entered into SDIS on a
Tuesday (prior to the NDIS upload) muS§be searched manually by an analyst
or an administrator, prior to pload. Additional information on offender

duplicates searches is cofained§n section 3.3.2.1 of the CODIS
aanagdinformation on the AK new search is

Administrative manua
contained in section e CODIS Administrative manual.
fies is completed by a CODIS Administrator.

n. Upload of NDIS eli§b
0. Once the samgles hY{ve ®€en successfully uploaded to NDIS, the paperwork

will be return\ nalyst to be filed in LIMS.

8.3 Offend icaté Samples
Once two of{nder ples are verified as duplicates, the specimen category of one of
the samples\§ chagyed to CO Duplicate.

der to Convicted Offender

he specimen category of the sample with the most complete profile remains
s Convicted Offender and the other changed to CO Duplicate.

If both profiles are complete, either one may be changed to CO Duplicate.

b.

Convicted Offender to Arrestee
a. The specimen category for the arrestee is changed to CO Duplicate.
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Duplicate with expanded core loci

When an offender that was originally entered with Penta data is re-worked with an
expanded core kit (ex. GFE), the original entry is changed to CO Duplicate and the new
profile will get the Convicted Offender or Arrestee category.

complete profile, STR data can be transcribed to the non-duplicate sample tgf&ow
upload to NDIS. This should be reflected in the comments section of th im&g, Itis
not necessary to transcribe data from non-core loci.

CO Duplicates are not uploaded to NDIS. Therefore, if the CO Duplicate is the m
C

If a sample already at NDIS is changed to CO Duplicate, the sa isfpugpmatically
unmarked and removed from the NDIS level upon the next uggad¥§yo e state
laboratory. This will be indicated on the next reconciliation r NDIS.

Section 9  Follow-up for Incomplete Profiles \\
When an offender profile fails to generate a c@oﬁle for all 13 core loci (no
0

profile or partial at 1 or more core loci) after g ith efforts, and the lab does not
possess a duplicate offender sample f e individual, the analyst (or designee) shall
complete the following steps.

1. Remove the APSIN # (Sjfle D) the case record in JT and adds either
“SDIS only”, “partial NQTRM “ng profile” to the “DL No.” field in JT. This ensures
that any new sample f&g th nder will result in a new request for analysis.

2. Locate print card. ‘Mg (and highlight) one of the following on the card
(preferably dogn side of the card front):

a. No DNAYoIMg obtained; need new sample
rofile obtained; need new sample
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STR Offender Batch Review Checklist

Date:

Technical Review Started:
Administrative Review Started:
Database Batch Number:

Database batch # and analyst's initials on each page

Reagent worksheet complete: analysis dates, instruments, # samples,
reagent lot # and expiration dates, raw data folder(s), project name(s) and analysi
(PP16 only)

Batch worksheet complete: well #s, sample IDs, upload eligibility, specimen cai

Technical Reviewer checked batch worksheet (inc. reagents): initialed and dat

ILS labeled correctly for all passing samples

Allelic Ladder(s): correct allele calls obtained *

Positive control(s): correct DNA profile obtained *

Negative control(s): results are acceptable *

Reagent blank(s): results are acceptable * (PP16 amps only)

Check for consistency between NO EXPORT samples on paperv®r d irproject

Confirm appropriateness of NO EXPORT status

Technical review of passing samples: <3 problem core loci, 175, homozygotes > 350 RFU
appropriate allele edits, OL allele documentation

Correct specimen categories are assigned

Confirm specimen category is either convicted g arrestee for passing samples

Problem samples corfgtedg®octimentation attached
Edits completed ingaO DWor composited profiles

PN print c3
Duplicate offen erformed and all high stringency matches reconciled
afle 2 stringghcy search performed (only after previous step completed)

@‘_ @IS Administrator

pload {REDIS performed
felia i, report received; consistent with # samples uploaded
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FBDB FBDB
2015 R1 | 2015 RO Location Revision made
Page Page
2 2 Section 1.2.1 Revised the 6" bulleted statement in the section t that
the expiration date is six months from thaw, rger than ghe.
35 35 Section 9 Removed the last sentence from step 1, as it edundant.
36 36 Forms Revised the 2" row to clarify that anal e only required

for PP16 analyses
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