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Section 1  Preparation for Direct Amplification of buccal swabs

Reference:
e GlobalFiler™ Express PCR Amplification Kit User Guide — Applied Bi ems
October 2012

1.1 Sample Preparation (LQ

e Prepare sample tubes by labeling ninety-six 1.5mL tubes.

Note: Sample tubes 1, 25, 49, & 73 will be used as place ht % the allelic ladder.
DO NOT place samples in these tubes. Sample tubes 9 dRG Yl be place holders

for the positive and negative amplification controls. ace samples in these
tubes. %

e For serrated buccal swabs, cut a portigg of th b into the appropriate tube.
For cotton swabs, cut a portion of the N to the appropriate tube. If two
swabs were collected, the entire cotton tip % one swab may be snapped off and
used.

e Each batch of extractions e a minimum of five randomly placed
internal control samples.ghe fhe previously typed samples, staff
duplicates, or offende gateg Tor samples in the current run.

1.2  Amplification Py afpn

[fiCAgon reagents takes place in the PCR prep room. Once the
ted into the plate, the plate, covered with Press and Seal, is

Preparation of the am
reagents have b

taken to the ctg lab for loading the sample lysates.
1.2.1 t paration
. e Master Mix, Master Mix Additive, and the Primer Set. Vortex for 3

ondsS and centrifuge briefly. NOTE: Thawing is only required for the first use
f kit. After first use, reagents are stored at 2 to 8° C and therefore, do not

require subsequent thawing.
For the first use of the kit only: Add the following volumes of Master Mix Additive
to the master mix tube:

0 200 reaction kit — 80 uL Master Mix Additive

0 1000 reaction kit — 390 uL Master Mix Additive

e Gently invert the Master Mix tube 10 times and centrifuge briefly.
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1.3

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

Discard the Master Mix Additive tube.

Note the thaw date on each reagent tube — the expiration date for the reagQry
now one month from the date of the first thaw (i.e. the same date on tmm;
month).

Calculate the volume of each component needed to prepare the NONS:
0 Master Mix: 6.0 uL per reaction

0 Primer Set: 6.0 uL per reaction

o NOTE: Include additional reactions in your calculat
volume for loss in pipetting transfers.

Pipet 12 uL of master mix into each well of a 96-w

plate. NOTE: wells Al, A4, A7, A10 and any U\e

vide extra

Adlification reaction
o not require master
mix.

Cover the plate with Glad Press and Seal.

Sample Lysis and Loading to the Ampli&galion Plate

Add 400 uL of Prep-n-Go buffeigdagcach sample and let stand for at least 20
minutes but ideally no more t4 OYninutes at room temperature (about 20 to
25° C). NOTE: Incubationgs
ultimately obtained for t
sections in order to mi§y
temperature.
After incubation& uL of lysate to the prepared amplification plate.

t may be necessary to process the plate in
ength of time a sample incubates at room

fication control well (typically well G12): add 3 uL of DNA

To the e anplification control well (typically well H12): add 3 uL of Prep-n-

Seal plag with amp tape.
; tubes with lysates to short-term (less than 2 weeks) storage at 2 to
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Section 2  PCR Amplification with GlobalFiler™ Express

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

2.1 Amplification Cycling Parameters \

e Ensure AB GeneAmp® PCR System 9700 thermal cycler ha d
approximately one hour in advance to allow the instrume ejjo erly warm
fe¥oc

up.

e Confirm the cycling parameters for user: alaska, prograN

e Confirm that ramping mode is set to Max, and reggtio is setto 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
2.2  AmplificalN\gon ®e thermal cycler
e Load §e amplification plate into the thermal cycler.

) wPOAmp compression pad on top of the plate to further prevent
ion during thermal cycling. Close the heated cover.

t the run.
% ompletion of 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

e Ensure both the Daemon and Service Monitor has started b
checkmark icon in the lower right hand corner. This indic t
services have loaded. This may take several minutes.

e Launch the Data Collection Software:

Start > Programs > Applied Biosystems > 350 Q
e Login to the 3500 Series Data Collection Softwal
3.2  Preparing the Instrument
e Navigate to the Dashboard of the softwgare
e Check consumables by clicking RefreN te consumable status.
e Referto the Forensic Biology General La® Maintenance manual if any
maintenance or instrument pr ns are required prior to running samples on

the instrument.

e Click Start Pre-heat 604 t
e Check the pump assefgbNgor bles and run the Remove Bubble wizard if
necessary.

3.3 Sample Prep&atNy for the 3500x|

Reference: QIA r Manual, 11/2011

3.3.1 QIAgilgy (N he QIAgility plate set-up protocol is for full plates only)

Reggent Preparation

gpare the 3500 xL master mix in 1.5mL purple screw cap tube for position E in
aster Mix block):

988 uL deionized formamide

52 uL GeneScan™ 600 LIZ® Size Standard v2.0
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3.3.1.2 QlAgility Set-up

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

can be located on the rear left of the instrument. A blue light on the fron e
instrument will indicate the instrument is powered on.

Click on the QIAgility icon to launch the software; it may take Qoute to
initialize.

Navigate to the database amplification protocol by clicking Qrowse —
Desktop — QIlAgility — Alaska — GFE_CE_fullplate
Obtain a 96-well genetic analyzer plate. Xﬂ

Centrifuge the amplified product plate briefly and ca ove adhesive film,
preventing splatter of PCR amplicon.

Open the QIAgility and load the deck as follow %

M1 position E = 3500xI Master Mix \

Reagent block position A = GlobalFilerEXp Allelic Ladder (at least 15 pL in
tube)

50ul Tips

50ul Tips 50ul Tips

Amp Plate 96 well ABI
(VWR only) plate
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Note: When loading tips, there is only one correct orientation. Ensure tips are

loaded correctly, with the notch aligned in the frame

e To reset the tips, hover over the block of tips to reset. Using the mou rik
click and select “Set all tips on current plate to available”.

Note: Tips designated in blue are available and white are unavgj

Note: A full plate requires 192 tips.

e Ensure tip waste box is attached and there is ample rg wabte.
e Click the green arrow at the top of the screen Th We A Wwindow appears.

e The “Checklist” screen appears. Rewew the myssagey and follow the prompts.

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

e Click “OK".
e The run will begin and will ta
completion, the samples
Analyzer.
e Remove the VWR pla ingg the amplified product and cover with an
adhesive seal. Stgre a ificati
completion of th@rem and upload of the batch.
¢ Remove CE Nco er with septa.
e Unload thgde ili i
tubes logat

imately 30 minutes to process. Upon
for analysis using the 3500xL Genetic

the®M1 and Reagent block.

3.3.1.3 IAgity Maintenance

Is performed each day the instrument is in use and is described
| maintenance procedures are detailed in the Forensic Biology General
nance manual. All maintenance is recorded on the QIlAgility Maintenance
wled at the back of the Forensic Biology General Lab Maintenance manual.

Daily?maintenance is required after each run on the QIAgility and at the end of the day.
e Wipe down the deck with ethanol.
e Wipe with water and wipe dry with paper towels.
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Note: Do not wipe the rails. These rails support the pipetting head and allow it to slide

backwards and forwards easily. Wiping the rails will remove the grease and makegthem
more susceptible to rust.

e You may now run another protocol or switch off the QIAgility instrumeN

3.3.2 Sample Preparation for the 3500x| - Manual

e Prepare a loading master mix by adding the following S (Yffeagents to an
appropriately sized tube:
{

o # of samples x 0.5ul GeneScan 600 LIZ S

o # of samples x 9.5l of Hi-Di Formamid
Note: Prepare enough for a few extra reactions t@f alfpw Wr loss during pipetting. This is

calculated automatically on the Database BatN)sr Sjgeet.

e Vortex the master mix and spin briefly. TraNsfer 10ul of master mix to

appropriate sample wells of a plate.

e Add 10pl of Hi-Di Formamige d wells of a set of 24 (i.e. A1-H3).

e Add 1pl of allelic ladder 0 amplified sample to the appropriate wells.
When all samples haw aggled, cover with plate septa.

—t

e Briefly centrifu
95°C for 3%y

6 well plate to remove any bubbles. Denature samples at
eQgnd then snap chill for 3 minutes.
Il plate into the plate base provided with the instrument and snap

the pl@ite covger dnto the plate, septa, and plate base.
. y holes of the plate retainer and the septa are aligned.

e plate in the autosampler with the labels facing you and the notched
ner of the plate in the notched corner of the autosampler. Close the
ment doors.

3.3.3 Final sample pr tiQns tollowing either QIAgility or Manual prep
x
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3.4 Creating a Plate Record

3.4.1 Create a Plate Record from the Data Collection Software

e Inthe dashboard click Create New Plate v

e Inthe Define Plate Properties screen: \

0 Enter a plate name (i.e. DB10-1222AB_KAL), this will var endiNg on
analyst Q

0 Select 96 for the number of wells

0 Select HID for plate type

0 Select 36cm for capillary length

0 Choose POP4 for polymer

o Owner, barcode and description are optio je

e Click Save Plate %

e Click Assign Plate Contents

e Using either plate view or table view enter% ames in the corresponding
wells.

e Under the heading Assays, File Name% ons, and Results Groups click
Add from Library select the following Assay:

0 GFE_POP4_xl_24s

e Select a naming conventio @ sults group of your choice. Click add to
plate and then click clogg.

e Select the wells for whg pesity the assay file name conventions and results
groups and enable the'§he X next to the name to assign it to the selected
wells.

e Click Save Plgje qgd sa¥e.

3.4.2 Creat layRecord from an Export File

laigrecord template export file (i.e. .xIs exported from instrument).
paste sample name info into the export file. (Rows not in use may be

g the 3500x| Data Collection Software, click on Create New Plate on the
daShboard.
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e In the Define Plate Properties screen:
0 Enter a plate name (i.e. DB10-1222AB_KAL)
0 Select 96 for the number of wells
0 Select HID for plate type
0 Select 36cm for capillary length \
0 Choose POPA4 for polymer
o Owner, barcode and description are optional fields.
[ J

3.5

Note:

3.6

(make sure .xls files are searched).
Click Save Plate and save.

Click Save Plate.
Click Assign Plate Contents.
Click Import at the top of the screen and navigate to Q d Mlate record

Linking a Plate and Starting a Run

Click Link Plate for Run. A message ap@hlr saying Plate loaded
successfully. Click OK.

Ensure plate is linked to prope ition on 3500xl.

Select Create Injection List:

Click Start Run.

Ensure all prompts ha rgf and the run begins before walking away.

Viewing Dat Na un
Refer to Applied & (s 3500/3500xI Genetic Analyzer User Guide
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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-d®&vn | nd enter the
appropriate password.

e Click OK.
e The main project window will open. %
M

4.2  Creating a Project

e To add samples from the collection soffwa agorkstation, go to the edit menu

and select Add Samples to Project. jgat y Computer > Uncontrolled
Documents > Section Shares > DNA Sh&ge > CE Data on the laboratory “I

Drive” as per current designatiqyg

e Select the raw data foje ported or select individual samples and click
Add to list.

e When all samplegh en selected, click Add.
e Select the ap e Sample Type, Analysis Method (GFE), Panel

s?v1.2X) and Size Standard (GS600_LIZ (60-460)) for each

. will be prompted to name and save the project to the appropriate
Segurity Group (GeneMapper ID-X Security Group). Name the project with the
h name. Click OK.
o Example: DB13-0319A KAH

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

Version: FBDB 2014 R1

Status: Archived

These methods shall not be modified. New methods shall only be created or mogjfied

with permission from the DNA Technical Manager.

42.1.1 Allele Tab Settings

Analysis Method Editor

| General | Allele | Peak Detector | Peak Quality | S0 &GO Setﬁngs|

Bin Set:

Lize marker-specific stutter ratio and distance if available
Marker Repeat Type: Tri Tetra EW
Global Cut-off Value 0.2 0.2 0.2

MinusA Ratio 0.0
MinusA Distance From 0.0

To .
Global Minus Stutter Ratio . 0.0 0.0
Global Minus Stutter Distance  From \§ | 0. 3.25 0.0 0.0
.0 4.75 0.0 0.0
Global Plus Stutter Ratio \ 0.0 0.0 0.0 0.0
Global Plus Stutter rom 0.0 0.0 0.0 0.0
To 0.0 0.0 0.0 0.0

Amel in ot 0.0

Factory Defaults

AmpFLSTR_Bins_w4X - Q l’

| Save As || Save || Cancel || Help |
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4.2.1.2 Peak Detector Tab Settings

Analysis Methad Editor e \

General | Allele | Peak Detector | Peak Quality | SQ & GQ Settings |

Peak Detection Algorithm: Advanced

Ranges Peak Detection
Analysis Sizing Peak Amplitude Thresholds:
1] i w | Al Sizes = g 175 r: 175
Start PL:|0 Start Size:|0
Stop Pt: [ 10000 Stop Size: | 1000 G: 175 P
y: 175 o\ 175
Smoathing and Baselining
_ Min. Peak Half @idth pts
Smoathing Mone _
@ Light Polynomial ree:
Heavy Peak Winddw : 15 pts
Baseline Window: 33 pts g reshold
t 0.0

Size Calling Method 0.0

2nd Order Least Squares

3rd Order Least Squares rmalization

Cubic Spline Interpolation IUse Mormalization, if applicable
@ Local Southern Metho

Global Snumemw%

E Save As || Save || Cancel || Help |

Factory Defaults
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4.2.1.3 Peak Quality Tab Settings

-

Analysis Method Editor

[

Max Peak Height (MPH) 20000.0 Q
Peak Height Ratio (PHR) ’

Min peak height ratio 0.5

Broad Peak (BD)

Max peak width (basepairs) 1.5

Allele Mumber (AM)

Bl | Maxexpected alleles:

For autosomal markers & AME

Far ¥ markers A
Allelic Ladder Spike \
Spike Detection Enable
Cut-off Val 0.2

Sampyie u=r

[y

Enable

| General | Allele I Peak Deter_torl Peak Quality | 50 &GO Settings| \
Min/Max Peak Height (LPH,MPH)
Homozygous min peak height 350.0
Heterozygous min peak height 175.0

| Eactory Defaults

| Save As || Save || Cancel || Help |
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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 man
reviewed and interpreted, regardless of flagging. \

Analysis Method Editor e S| Q
| General I Allele I Peak Detector I Peak Quality| 5Q & GQ Settings

Quality weights are between 0 and 1.
Sample and Control GQ Weighting

Marker Spike (SPK) 0.3 Off-scale (05
AMEL Cross Chedk (ACC) 0.0 Peak Height Ratio

Control Concordance (CC) Weight = 1.0 (Only ag % pritrols)
il [ r5Q Weighting

Broad Peak (BD) 0.5

Broad Peak (BD) 0.8 Allele Mumber (AN) 1.0
Out of Bin Allele (BIN) 0.8 Low Peak Height (L 3
Overlap (OVL) 0.8 Max Peak Height (MPH)
0.8
)

0.3

Allelic Ladder GQ Weighting

Spike (SSPK/SPK) - Off-scale (05) 1 -
50 & GQ Ranges

ass REnge: . Low Quality Range:
Sizing Quali Fri 0.75 to 1.0 From0.0to |0.25
Geg @uzlity: From |0.75 to 1.0 From0.0to |0.25
| Reset Defaults
Save As | | Save | | Cancel | | Help |
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4.3

Editor, the icon with the red peaks on the toolbar.

Viewing the Data
The ILS is viewed by highlighting all samples and clicking on the Size&

To view each sample, highlight the sample and click on the icon he colored
peaks to display plots. (This can also be done by View > dis g Ctrl + L).

arious plots
have been created for different sample types. Commonl displays

Electropherograms can be printed from the sample’s plot wisdoy.
u§ed

include: Traditional Genotype Plot, Casework Blank, % rtifacts and

Casework zoom view.
To view information on a sample’s injection ti % un information,
the t

highlight the sample of interest and click View Ibar > Sample Info (Ctrl
+ F1).

To view raw data for a sample, click View ® Rijw
To view allele calls by sample and |OCAM(

project window.

Genotypes tab 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 establishe
review procedures. The DNA Technical Manager may authorize the
interpretation/reporting of data outside of the criteria defined herein and will N nt

this approval by initialing and dating comments on the relevant papeer1

The minimum peak height acceptable for database sample STR lo@ alf! 75RFU.
Lower threshold limits for hit confirmations or ILS (Internal Lane and@rd¢pmay be
authorized by the DNA Technical Manager.

generated during DNA analysis.

The following abbreviations are commonly used in ben@ on other documents

DNA Abbreviations and D§finifgon
BL Noisy baselin
PHR Peak Height Rm
PU Pull-
DO Co @ pp-Out at a Locus
PDO M ogffible Drop Out at a Locus
D5Mut \E Mige
oL
OMR Outside Marker Range
(0K Off Scale/Saturation
NP No genetic profile obtained
NR Data not reported
NS Data not used for statistics
AITA Artifact (i.e. stutter) or true allele
IF Instrument failure
I ILS failure
D Data below reporting threshold
AR Artifact
TRI Tri-allele
() Minor component allele
[1 Major/Minor components not separated
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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 ol
specimen (ICS), positive amplification control, and negative amplification congol (
serves as reagent blank). All or part of an extraction, amplification and/or rum eed
to be repeated depending on the results of the batch controls. Any iss Rsed®y the
performance of a batch control must be addressed prior to the relea s% ted
database samples. Unresolved failure of a batch control requires tfie ReCaifal
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 intefha ndard. The analyst
should verify that all peaks from 60-460 base pairs arqpreSerf and labeled as shown.

Sizing Quality = 1.0 | Override

3300
3300

Fa00

3300
5300

&
4300 280 414

3300

2300

1300
a0n
ANEN i) 5260 SEEQ E0OBO E4E0 E2E0 TR0 TRED 8080

The pe, [ r the ILS peaks must be at least 175RFU (relative fluorescence
units migytified and labeled by the GeneMapper™ ID-X software with the
daiaba ethod.

FaiNffe of an ILS can often be resolved by re-prepping and/or re-injecting the affected
sample(s). If the ILS continues to fail after re-prepping and re-injecting, the analyst
should consult the Technical manager for a course of action.

Refer to 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 all
calls to all the other samples in the project. The analyst should verify that all geak
the allelic ladder(s) are present and labeled as shown.

The allelic ladder contains the most common alleles determined for eacy c 13 FBI
STR core loci, Amelogenin, and several other loci. In addition, all onggEled in the
allelic ladder (virtual alleles), may be detected and labeled in son‘ e gamples

analyzed.
w X project with the

in alielic ladder must be
lel Is to samples in the run.
le\ype designated as “allelic

e the allele calls for the

At least one allelic ladder must be included in a GeneM
sample type designated as “allelic ladder”. All the pe
labeled correctly for the software to assign the correct
When more than one ladder in a project has the

ladder”, the software will average the allelic lagdets
samples in the project.

Artifacts such as spikes or “pull-up” pg ay be present that are labeled as off- ladder
(OL) peaks in the allelic ladder. If a§ p allele peaks are labeled correctly, such OL
peaks will not affect the sample e g f a spurious peak (not a true allelic peak) is
labeled as a true allele (i.e. it fq€s in'®n allele size range and is designated and
labeled as an allele) at any pXti

the locus shift and will i ct §e c¥rect allele call / labeling of the samples in the
project. Allelic Iadders\ artifacts cannot be used to analyze data in the project.
"

If other allelic ladder run are successful, it may be possible to change the sample
d oM Allelic Ladder to Sample. In that case, the failed ladder is
he oflher ladders. If omitting the failed allelic ladder does not lead
e-injection is usually appropriate.

type for the faile
not averaged gy
to successfuffanalygi

Additi fo on about the allelic ladder can be found in the GlobalFiler Express
PCR ron Kit User Guide.
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GlobalFiler Express Allelic Ladder:

0351358 ] [wA ] [D165539 ] [CSF1PO ] [TPOX 1
105 185 185 225 265 305 345 385 a5 A
1600
100,
1200
1000
a0
&00
00
200
0+ e e S e e e S et B e et S s e e e e e e e
[lioRaiziz[as1shae] FEY " 3 R Y D P 5 ¥ X (] e uizfasfaefus] [a[iz[1shs
[[]Mark sample for Deletion
[LEEEEEE] |LLEAEES ] [OEEsE = T
125 155 225 265 05 = \ s
100
1200
800
400
b B B 0., BABRARRNE
S [e] ] ] [slnouaee]
[[]Mark Sample for Deletion
[DZ53m |[NEEEZEE] ] THOT ] [FGA | 4 1
105 145 185 225 | 345 383 L]
1600
1200
a0
a0
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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 egluate
the performance of the amplification and typing procedures. The standard DNA
template 007 is currently used as the positive amplification control for the Glﬁ

Express Amplification Kit.
Generally, approximately 5% of the samples in a database batch wil w control

samples such as a duplicate offender sample or a staff duplicate s
samples may also serve as the positive amplification control wheNthe

Failure to obtain the expected profile for at least one positivthr S

. S of these
ntrol fails.
ple requires re-
amplification of the entire plate.

control if the cause of failure appears to be a failegagle etic injection. As long as

Another option for a failed positive control is to re-pre orye-inject the positive
0
the re-prepped and/or re-injected positive controlgypfs s\ccessfully, the positive control

is considered successful. \

When an incorrect STR profile is obtained for one®r more of the positive control
samples in a batch, other profiles in g€ O8ch will not be entered into CODIS until the
issue is resolved. The CODIS Admi @ or a designated individual, may approve
the entry of select profiles on 3

S

<&
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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 tem%a&

used during extraction, amplification and typing.

For GlobalFiler Express, the negative amplification control contains only CR
master mix (reagents used to prepare the PCR amplification mixtu ragely batch of
samples and Prep-n-Go Buffer. For GlobalFiler Express, the ne e lification

control also contains all the reagents used for extraction and jagreYpre gf#frves as a
reagent blank as well.

The purpose of the negative control is to detect DNA t n that might occur
from the reagents, the laboratory environment, betwee\ th ples being processed,
and/or due to improper handling of the samples [y tig ayalyst. The negative control
must be run at the most stringent set of condi&o t atch.

Verification of the presence of amplicon in the ne®gtive control is performed by viewing
the presence of unincorporated prime S.

The negative control should not
threshold. When peaks greate
the range between 60-460 bage
artifacts (e.g. spike, pull-) or§rue

e STR allelic peaks above the reporting
r equal to the reporting threshold are present in
e analyst will determine if the peaks are
lele peaks.

The presence of pea Nﬂ the reporting threshold will not invalidate the sample as
long as the peakgca wn to be artifacts. Artifacts will be documented on the
electrophero he database batch worksheet.

When pr truggallele peaks are detected above the reporting threshold, at several

or all analyst will investigate possible causes. The Technical Manager will
be co determine the appropriate course of action.
Si ailure of a negative control may indicate a problem at the extraction or

Note: Although appropriate quality assurance practices are stringently applied and
enforced, it is not unexpected that low-levels of adventitious DNA (i.e., levels that result
in peak heights for allelic data that are below the Laboratory’s reporting threshold)
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attributable to staff scientists and/or consumable products directly involved in the
analytical steps of such a highly sensitive technique may be detected

5.1.5 Quality Control Check
Offender profiles are compared against the profiles of relevant staff member%sure

that contamination by laboratory staff is not included in uploaded profil is cah be
accomplished using the Profile Comparison tool in GeneMapper ID- nual
comparison. Staff member buccal swabs may be used intentiongll§ asgqu control
samples; and these are expected to yield profiles concordant witfRhe es on record.

te® a problem at
rm.

However, the unexpected presence of a laboratory staff prof®adi
the extraction or amplification stage and requires a Quality R

5.2 Interpretation of S{Mp
Typically, each locus is characterized by one or twglalle aks or alleles of
approximately equal intensity.

Allele peak heights should typically fall betwe 00@2and 6000RFU. Peak heights
outside this range may be acceptable; however, i(% possible that these samples will

require careful interpretation. Allelesgfftigeak heights less than 350 RFU may
% ue to stochastic effects caused by low

occasionally exhibit peak height imd
template copy number.

Batches of database sampleRar ded into SDIS by creating an Export Table for
CODIS. Prior to creating4gs tle, e analyst must confirm that only eligible profiles
are marked for expor C ted Offender, CO Duplicate, Arrestee, Staff Duplicate).
This is done by selec appropriate Specimen Category while in GeneMapper ID-
X. Samples not ODIS are marked “no export”.

Peak height ffatios ) are calculated by dividing the peak height (in RFUs) of the
lower RE e bythe peak height of the higher RFU allele, and then multiplying this
10 express the PHR as a percentage. The GeneMapper™ ID-X

o flag samples with an intralocus PHR below the expected minimum of
jmbalance (in a single source sample) may occur with low quantities of

imb&ance may result in allelic dropout, where one or more alleles occur below the
detection threshold or are not visible at all.

The presence of more than two peaks or severe PHR imbalance at a locus may be
explained by a tri-allele, primer binding site mutation, variant allele, or other biological or
procedural artifact. The presence of these at several loci is indicative of a mixed
sample.
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5.2.1 Tri-alleles

Tri-allelic patterns (three alleles at a single locus) are known to occur in single sogkce
samples and there are documented instances where different tissues from the sa

individual may or may not exhibit the tri-allelic pattern. \
U

Samples exhibiting tri-allelic patterns with all alleles of approximately eq ensity, or
with the 3" allele having a peak height greater than or equal to 50% % ond-
largest peak, are entered as such in CODIS.

For samples exhibiting possible tri-allelic patterns where the 8 Nl i¥less than 50%
the height of the second-largest peak, only the two largesta % i®be entered into
CODIS. The analyst will note that there is a possible tri Mg locus in question
on both the batch worksheet and the comments sectidg In the)cODIS entry.

5.2.2 Off-Ladder (OL) Alleles
The allelic ladder contains the most commonl%rved alleles for the STR loci. True

alleles are peaks that are detected angdgdgbeled by the GeneMapper™ ID-X software
with a number and should lie within
are not assigned a numeric desiggati®g
ladder (OL) alleles.

ff

Peaks that are labeled ag OL er) at a particular locus have a base size that is
different from any of thx the ladder and any of the virtual alleles. These peaks
|
II

e of the alleles in the ladder. Alleles which
e standard ladder will be designated as off-

may be true alleles itional analysis is required to verify this. Before determining
whether an OL isa tr or an artifact, the analyst must consider all other possible

a
causes of OL gcc ce:
True OL alle@xhibit peak morphology similar to the other alleles in the sample

and th be appropriate relative to the other allelic peaks in the sample.
Whe Il sample quality is poor, the analyst should consider re-amplification
PR to ignating an OL peak as a true allele.

Whh a true OL allele lies within the range of alleles for a particular locus, the allele will
be r@orted as a variant of the integer (i.e. X.1, X.2, etc.). The appropriate allele call is
determined by simultaneously examining the base sizes for the sample allele peak and
the associated allelic ladder peaks in the relevant locus.
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When the OL allele lies either above or below the largest or smallest allele in the ladder,
the OL allele will be designated as either greater than (>) or less than (<) the allele from

the ladder that is closest in proximity to the OL allele. ‘

very low levels of DNA. One risk associated with such samplesist ty that a
true heterozygote will appear to be a homozygote due to a sister lefpelthe
analytical threshold. To minimize this risk, a homozygote thresho\ (H 350 RFU

5.2.3 Low-Level DNA Samples \
Stochastic effects, including extreme peak height imbalance, are typicpl with

must be used for interpretation of database samples analyzg iler Express.
The homozygote threshold is analogous to the PowerPlex 18 stochastic
threshold employed in casework analysis, but specifically 3 s the concern of

partial drop out in a low-level database sample. A hoyoz
considered complete if the peak height of the allejsmg e g or greater than 350 RFU.
Any homozygous locus with an allele peak heigh§bepw 0 RFU must be considered
as potentially a partial profile at that locus. \

If allelic dropout, or possible drop-out hgsed on the”homozygous threshold, is observed
in one or more core STR loci, the a '
to re-process the sample in order

Note: The negative PCR co processed under the most stringent conditions
utilized for any associated sa

If the “good faith effo
possibilities exist:
e A profilew

ta'Wartial or complete) at all core loci and no more than three
core | ith'wgssible dropout (i.e. a homozygous peak below the HT) is eligible
for upgpad t IS.

bl g complete information for at least 7 core loci may be acceptable for
aaplo SDIS. The Match Estimator is required to assess profiles with <10

2 stimated to generate 10 or less matches in the state database may be
entered into SDIS. The Match Estimator Report will be provided along with the
other materials being submitted for technical review. Refer to the CODIS Manual
for Match Estimator procedure.

e A profile which does not meet the above criteria is not eligible for upload.

When incomplete typing results are possible at one or more STR loci, indicate this by
selecting “Yes” in the Partial Profile field in CODIS for the applicable loci.
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Data may be composited from multiple amplifications/injections of the same
lysate/extract of a database sample in order to obtain a more complete profile.
However, data cannot be composited between GFE and PowerPlex 16 amplificatig@ns.

5.2.4 Artifacts
Artifacts are data peaks resulting from the analytical process and are not ttere to
an individual contributor to the sample.

When artifacts are not pervasive throughout the sample and do rogintgfe ith data
interpretation, the sample does not require re-analysis. When an ¥tifagt @ present

within the size range of the alleles in a core locus and the prgfSty f Wie artifact
interferes with interpretation of the data in that locus, or whe %V

le exhibits artifacts
in several loci, interpretation of the sample becomes m¢e aing and it may be
necessary to reprocess the sample. Artifacts may be Igsolvedfpy merely re-injecting a
sample, or may require re-amplification or re-extrgs Ive. If the interfering
artifact is located in one of the non-CODIS-core I§c¢i, alyst may choose to enter
the profile, omitting all data from the affected &V

Samples uploaded into CODIS must ngt.contain anty labeled artifacts or OL alleles. The
analyst may remove the artifact labe At or OL peaks are either deleted or re-
labeled by right clicking on the pe ing a comment ‘(microvariant allele’,

‘artifact’ etc.). The analyst sho hanges made to the allele calls in the
appropriate column on the d worksheet.

5.24.1 Incomplx’n cleotide addition (-A or split peaks)

AmpliTaq Gold™, likeQgaMgother DNA polymerases, catalyzes the addition of a single
nucleotide (preddNig#iyadenosine) to the 3’ ends of double-stranded PCR products.
This non-te ition results in a PCR product that is one base longer than the
actual templffte, anfl tfe PCR product with the extra nucleotide is referred to as the “+A”

(base p _Jne final step of the STR amplification process is a terminal

exte to promote complete non-template ‘A’ nucleotide addition. The “-A” form
is the thal represents the actual template length. The “+A” peak will be the

p in&pt form, with the “-A” peak typically not being detected.

e to attain complete terminal nucleotide addition (typically due to an excess of
template DNA) results in “split peaks”, two peaks above threshold that are one base
apart. If the labeled “-A” peaks are not pervasive throughout the sample and the sample
appears to otherwise be a single source sample, the peaks may be documented as
such on the paperwork and the OL labels removed. When split peaks occur at several
loci, re-amplification with less template DNA may be appropriate.

Page 27 of 33
All printed copies are uncontrolled. Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Database Procedures Manual

Issued: 8/19/2014 Version: FBDB 2014 R1
Effective: 8/20/2014 Status: Archived
5.2.4.2 Pull-up

colors into distinct spectral components. The six dyes (6-FAM, VIC, NED, TAZ, S

and LIZ) emit their maximum fluorescence at different wavelengths, but therdis s
overlap of the emission spectra. A spectral calibration is performed for a spef®i ye set
to create a matrix that corrects for the spectral overlap.

Pull-up is the result of incomplete separation of the emission spegt agd IS*¥pically
observed as a non-allelic peak at the same base size as a peak i%an dye. This

Multi-component analysis is the process that separates the six different fluorescegidye
I%

typically occurs at high RFU values, when an excess of tem A Was been
amplified.

Pull-up may also occur when the matrix file is not currnt. A n@w spectral calibration is
performed whenever a new capillary array is plac, n\oeMStrument or whenever any
part of the optics have been realigned and/ or refgac@d. Anew spectral calibration may

also need to be performed when an overall dﬁ ig#fSpectral separation is observed.
with

If the pull-up is prevalent enough to integ
need to be re-injected or re-amplifiegg :
noted on the batch worksheet angyth®

5.2.4.3 Stutter

The PCR amplification of tetraguc de STR loci typically produces a minor product
peak four bases short%\ corresponding base peak. This artifact is the result of

ere ta interpretation, the sample may
ss DNA template. Otherwise, it can be
) manually removed.

slippage of the Taq rase and is referred to as the stutter peak or stutter product.
Stutter products fgur swnger, or two bases shorter, than the corresponding base
peak are less f ly O®served. Two base pair stutter products are so rare that
peaks in thegf posit are not filtered out in the analysis parameters.

The pr jO utter product relative to the main allele peak is calculated by dividing
the h stutter peak by the height of the main allele peak. The stutter
paggent is fairly reproducible for a particular locus.

The¥seneMapper™ ID-X database analysis methods have a global stutter filter of 20%.
Peal® in the stutter position greater than 20% may indicate the presence of DNA from
more than one individual. When there is no indication of a mixture, and the data is
determined to be elevated stutter, the analyst will document the elevated stutter on the
database batch worksheet and manually remove the stutter label.

Page 28 of 33
All printed copies are uncontrolled. Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Database Procedures Manual

Issued: 8/19/2014 Version: FBDB 2014 R1
Effective: 8/20/2014 Status: Archived
It is unlikely that the presence of stutter peaks would interfere with the interpretation of
database samples and therefore, re-amplification and/or re-injection of the sample may
not be required.

5.24.4 Spikes

spikes. Spikes are typically quite sharp and easy to distinguish from a t
usually appearing in more than one color at the same base size, an
by re-injection.

Peaks labeled as such by the GeneMapper™ ID software cgfiT™
However, they do not interfere with upload to CODIS and_po %v
Y

the spike does not interfere with interpretation of the sa

5.2.4.5 Dye Blobs \

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

nually removed.

[Ysis is required if

If the artifact is labeled but do Ojgmt: e with data interpretation, the dye blob(s)
shall be documented on the ogsheet and the label manually removed.

5.2.4.6 Persisign®it acts

Occasionally, P

xhibit persistent artifacts that may or may not appear as
true alleles. T theSe artifacts are observed and documented during kit
verification ces with other artifacts, if the artifact does not interfere with data
interpretatioyit ma be documented on the batch worksheet and the label manually
remov, e ary.
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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 electropherogramsgto
facilitate documentation and review of artifacts, true OL alleles, tri-alleles, concor

checks on re-analyzed samples, etc. \
6.1 Review of Offender Database Samples Analyzed In

o, T

Genetic profiles and all supporting documentation generated in the nalysis

will be subjected to a technical review. The DNA analyst will submiffa gact ontaining
ojprer qualified

the database batch worksheet and any printed electropherogram{to
database analyst for technical review. This review will be co tey inYrcordance with
the FBI QAS Guidelines and includes the following, at a min ensure compliance

with the interpretation guidelines contained within this d%

Review of the ILS for all passing samples
Review of all allelic ladders designated as \
Review of all amplification positive control§angl gility control samples
Is
S

Review of all negative amplification cogo

Review of all DNA typing data for all pds mples

Verification of eligibility for all prgfiles marked for export, to include selection of
an appropriate specimen catg#o

e Concordance with previougpre? @ re-processed samples

0O
v

The analyst and the reviewe ongrilt a third qualified DNA analyst, if necessary,
when there is a disagreement{n to report a result. If the analysts are unable to
come to an agreement\ Technical Manager will be consulted to make the final
decision.

A review checklis sed®o document completion of the individual components of the
technical an inMYgative review. Upon completion of the technical review, the
analyst may§gnportghe passing samples to SDIS. The analyst or a CODIS Administrator

n administrative review, to include performing a duplicate offender

will the
sear
U etion of the technical and administrative reviews, NDIS eligible samples are

up/§flded by a CODIS Administrator. Additional information on CODIS procedures is
cont®ined in the CODIS Administrative Manual. Upon completion of the upload, the
following paperwork is archived as a .pdf in the LIMS:

Database batch worksheet

Electropherograms requiring documented review

STR Offender Batch Review Checklist

SDIS Import Reconciliation Report
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6.2 Review of Outsourced Offender Database Samples

The laboratory does not currently use a vendor laboratory for DNA analysis. Should the
laboratory enter into a contract for DNA analysis of database samples with a vengor
laboratory, a procedure for the in-house review of outsourced samples will be cre

before analysis begins. \

Section 7 “Good Faith Efforts” at recovery of low-level samp Q

As mentioned in section 5.2.3, if allelic dropout, or possible drop-Qut b on the
homozygous threshold, is observed in one or more core STy p®r the NDIS
Operation Procedure, the analyst will make a “good faith eff ain a complete
genetic profile. A “good faith effort” may include either st or both of the
following options:

7.1 Re-amplification

The incubation time of less than 60 minutes agoom erature is optimized for a
majority of whole-swab samples. Samples an ess DNA, or samples where only
half a swab is available for analysis, may benefit ff8m prolonged incubation time at 2 — 8

°C. As a second attempt to gain a fgPprogge for CODIS entry, the lysate may be
N d amplification re-attempted. In this case,
rongg®l is the length of the incubation time.

incubated at 2 — 8 °C for up to tw

the only change to the amplific

7.2  Extraction by EZ1-XLgn plification by PowerPlex 16

If re-amplification is no& ul, extraction should be attempted. In order to
sa

concentrate and puri ith low levels of DNA, the remaining lysate may be
extracted using the L lume Protocol on the BioRobot EZ1-XL, eluting in 40 uL TE
buffer. A corres g yagent blank using 400 uL of Prep-n-Go Buffer should be also
be extracted
FBCP) The@gesulti
either 54y INQ

Congpols and offender reference samples will be analyzed according to the parameters
set forth for casework reference samples. However, documentation will be performed
electronically as described in Section 6 of this manual.
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STR Offender Batch Review Checklist

Date:

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

Tech.

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) and project name(s)

Batch worksheet complete: well #s, sample IDs, upload eligibility, specimegs
and analysis range.

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

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 onl

Check for consistency between NO EXPORT samples on paper

Confirm appropriateness of NO EXPORT status

Technical review of passing samples: <3 probleg
appropriate allele edits, OL allele document3

k and in project

i, RFU 175, homozygotes > 350 RFU

Profiles checked for concord
Yincludes verification of ILg

Eligible profiles uplg (in the Offender Index)
Reconciliation rgffort: es uploaded consistent with batch worksheet
bd and documentation attached

performed and all high stringency matches reconciled
®cncy search performed (only after previous step completed)
" may be completed by analyst or administrative reviewer
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Appendix A Revision History

FBDB FBDB
2014 R1 | 2014 RO Location Revision made
Page Page
. Changed “MicroAmp Optical 96-wellBedctg Plate” to
3 3 Section 1.2.1 “06 well VWR amplification plate”.
3 3 Section 1.3 Moved bullet point “To the pgs Ication control
' well...” from Section 1.2.1 to
3 3 Section 1.3 Changed “adhesive film %
4 4 Section 2.1 Changed “95°C f§ tes” to “95°C for 1 minute”
5 5 Section 3.3.1.1 | Added “purp¥e
6 6 Section 3.3.1.2 Evsitlj Mtln instructions to the GFE pull plate
5 5 Section 3.3.1 ote: indicating number of tips required for
17 17 Section vised definition of PDO
Added “PowerPlex 16 700 RFU” before “stochastic
26 26 S 53 threshold employed in casework analysis”; clarified that
o the homozygous threshold of 350 RFU is to be used with
database samples analyzed by GlobalFiler Express.
. Clarified situations when “good faith effort” profiles are
26 ection 5.2.3 eligible for NDIS or SDIS upload.
26 Section 5.2.3 | Changed “suspected” to “possible” in last sentence
31 31 Section 7.2 Changed “both 5 uL and 10 uL” to “either 5 uL or 10 uL”.
Removed (60 — 460) from “ILS labeled correctly”; added
32 33 Forms to technical review of passing samples “homozygotes >

350 RFU”
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