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Section 1  DNA Amplification

References:

11

60°C for 30 mi x
4°C hold
1.2 Q

PowerPlex® 16 System Technical Manual
GeneAmp® PCR System 9700 96-Well Sample Block Module User’s N

Amplification Cycling Parameters

Ensure AB GeneAmp® PCR System 9700 thermal cycler bef@in t d on to
allow the instrument time to properly warm up.

Confirm the cycling parameters for user: alaska, pr "Wp1e¥32cyc

95°C for 11 minutes, then: \

96°C for 1 minute, then: %
ramp 100% to 94°C for 30 seconds \

ramp 29% to 60°C for 30 seconds
ramp 23% to 70°C for 45 secon
for 10 cycles, then:

ramp 29% to 60°C for
ramp 23% to 70°C for 4§se
for 22 cycles, thgn:

ramp 100% to 90°C for 3@ segfds
n
S

n Set-up of Forensic Casework Samples

amples have been stored at 2-8°C, allow them to warm to room temperature,
vortex and spin briefly using a centrifuge.
ransfer the amplification reagents to the designated PCR set-up area.

Note: Do not expose reagents to light for extended periods of time.

Ensure that all kit components have thawed completely before use. Vortex
reagents and centrifuge briefly to ensure uniform mixing and collection of tube
contents.
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Note: Centrifugation of the primer mix should be minimal to avoid primer collecting
at the bottom of the tube.

e Prepare a PCR master mix by adding the following volumes of reagents to &n
appropriately sized tube:

o # of samples x 2.5uL Gold STR 10X Buffer \

0 # of samples x 2.5uL PowerPlex® 16 10X Primer Pair Mi

o0 # of samples x 0.8uL AmpliTaq Gold™ DNA Polymer@se
0

Note: Prepare enough for a few extra reactions to allow, du pipetting.
This is calculated automatically on the DNA amplificatjo@/elegtrofhoresis worksheet.

e Vortex the master mix and spin briefly. Trans 3L\ of $aster mix to each
sample well of a 96-well amplification plate. QpveltheNgntire well plate with Glad®

Press ‘n Seal (or equivalent). \
e Prepare the samples to be amplified as follows¥in individual 0.5mL tubes):

Forensic Case Samples

Add approximately 0.5ng t
may be higher or lower
likely to be mixtures m
source may be targetedYpwe
to a final volum

e DNA. The amount of template DNA
the sample (i.e. low-level samples that are
d higher, while bloodstains likely to be single-
dd sterile de-ionized water to bring the sample

Quantification
Samples Wy tification value <0.05ng/ul shall be routinely amplified in

dupli

Value >0.05ng/ul
a gquantification value >0.05ng/ul need not be routinely amplified in

ggative Quantification Value
amples with no detectable DNA, including reagent blanks and negative
controls, may be amplified one time (i.e. duplicate amplification not required).

Reagent Blank Sample(s)
Add 19.2uL of the extraction reagent blank.
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Positive Control Sample

Vortex and spin the tube briefly and add diluted positive control DNA to a 0.5mL
tube. Typically, 1-2uL will yield a full profile with minimal artifacts. Bring the
volume up to 19.2ul with sterile, de-ionized water.

Negative Control Sample \
Add 19.2uL of sterile de-ionized water.

e Transfer the entire 19.2uL of the above prepared samples tgthegap late
sample well, already containing the PCR master mix. Duri aniplggaddition, the

pipette tip is inserted through the Press 'n Seal.

e Once all samples have been added, remove the Prefls 'nSed and cover the
plate with a sheet of amplification tape. \
I\ INt

e Transfer the plate to the PCR room and placegimgctiy i e thermal cycler.
Start the run.
e Store amplified products at 2-8°C. All am p ts will be disposed of upon
re

fied
completion of the technical and administrN s of the case.
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Section 2 Data Collection by 3500x| Genetic Analyzer

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

21 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 li urn
e Ensure both the Daemon and Service Monitor have started b
checkmark icon in the lower right hand corner. This indicatg th@t af&s00

services have loaded. This may take several minutes. \

e Launch the Data Collection Software:
Start > Programs > Applied Biosystems > 3500
e Login to the 3500 Series Data Collection Software
2.2  Preparing the Instrument

e Navigate to the Dashboard of the softwar

e Check consumables by clicking Refresh Na:t consumable status.

e Refer to the Forensic Biology General Lab Ma®tenance manual if any

maintenance or instrument preg are required prior to running samples on

the instrument.
e Click Start Pre-heat to w t

e Check the pump asse ubbles and run the Remove Bubble wizard if
necessary.
2.3 Sample Prepar@on e 3500xI
e Prepare a loa ster mix by adding the following volumes of reagents to an
appropri j tule:
o] ples¥ 0.5ul ILS 600

les x 9.5ul of Hi-Di Formamide
Note: Prep@re enoligh for a few extra reactions to allow for loss during pipetting.

the master mix and spin briefly. Transfer 10ul of master mix to
propfiate sample wells of a 96 well plate.
10pl of Hi-Di Formamide to unused wells of a set of 24 (i.e. A1-H3).
d 1pl of allelic ladder and 1pl of each amplified sample to the appropriate
wells. When all samples have been added, cover with plate septa.
e Briefly centrifuge the 96 well plate to remove any bubbles. Denature samples at
95°C for 3 minutes and then snap chill for 3 minutes.
e Place the 96-well plate into the plate base provided with the instrument and snap
the plate cover onto the plate, septa, and plate base.
e Verify that the holes of the plate retainer and the septa are aligned.
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2.4

241

2.4.2 Creat lat

.
ay .
4

Place the plate in the autosampler with the labels facing you and the notched
corner of the plate in the notched corner of the autosampler. Close the
instrument doors.

Creating a Plate Record

Create a Plate Record from the Data Collection Software \
In the dashboard click Create New Plate

In the Define Plate Properties screen:
0 Enter a plate name (i.e. 10-1222KAL_Q 101224)
Select 96 for the number of wells
Select HID for plate type

Select 36cm for capillary length
Choose POP4 for polymer

o0 Owner, barcode and description are 0 | Neld
Click Save Plate

Click Assign Plate Contents
Using either plate view or table view ente¥ s Ie®hames in the corresponding

wells.

Under the heading Assays, File4

Add from Library select the fO§gQ
0 PPlex16 15sec

Select a naming conveni@n,

plate and then click cldge?

Select the wells fog whicljto cify the assay file name conventions and results

groups and ena ckbox next to the name to assign it to the selected
wells.
n ve

O o0Oo0o

onventions, and Results Groups click
ssay:

d a ¥sults group of your choice. Click add to

Click Save Plat

ecord from an Export File

Opel a plat@record template export file (i.e. .xIs exported from instrument).
y ste sample name info into the export file. (Rows not in use may be
ed but do not delete any columns) Save the record.
¥sing the 3500xI Data Collection Software, click on Create New Plate on the
ayhboard.
the Define Plate Properties screen:
0 Enter a plate name (i.e. 10-1222KAL_Q _101224)
Select 96 for the number of wells
Select HID for plate type
Select 36cm for capillary length
Choose POP4 for polymer
Owner, barcode and description are optional fields.

O O0OO0OO0O0
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e Click Save Plate.
e Click Assign Plate Contents.
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.

2.5 Linking a Plate and Starting a Run \

e Click Link Plate for Run. A message will appear saying Plate lo %

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 begin§bef alking away.
2.6 Viewing Data During a Run
Refer to Applied Biosystems 3500/3500xI Gene nal ser Guide

N
N
Qg"\e\
v
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Section 3  Data Analysis with GeneMapper™ ID-X
References: GeneMapper™ ID-X Software User Guide

GeneMapper™ ID-X Software Tutorial

GeneMapper™ ID-X Software User Bulletin \
The settings for the Analysis Methods are viewed by selecting GeneMayj
Manager under the Tools drop-down menu, then clicking on the Anghy&i Qds tab

then double clicking to select a particular Analysis Method. A ran@e o
Si
h
ag

Methods are available to analyze casework data. Options for An
analysis range. These methods shall not be modified. New, S S only be
created or modified with permission from the DNA Technicdl M .

6.

The panel for casework on the 3500x! is: 3500_Po X asework.

3.1 Casework Analysis Methods \

3500CW-2400
3500CW-2800
3500CW-3200
3500CW-Blank

N
N
Qg)\e\
v

Page 8 of 49
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Casework Procedures — Part 2
Issued: 9/3/13 Version FBCP2 2013 RO
Effective: 9/3/13 Status: Archived

3.2 Casework Allele Tab Settings

These settings are consistent within all casework methods. %
Analysis Method Editor \

Bin Set: | Promega_Bins_ID¥_alpha v/ \%
I Use marker-specific stutter ratio and distance if available %

Marker Repeat Type: Tri Tetra a
Global Cut-off Value 0.0 | oo |00 0
MinusA Ratio 0.0 | |og N 0.0
MinusA Distance From (0.0 oo | oo
To 0.0 0.0
Global Minus Stutter Ratio o, Ngf | 00 | [oo
Global Minus Stutter Distance F - _4.25 0.0
v 575 | |00
Global Plus Stutter Ratio 00 | |00z | 0.2 | |00
Global Plus Stutter Dist \Dm 0.0 325 | l425 | o0
To oo | |47 | [s75 | Jo.o

Ameloge@ 0.0 |
) Feor Factory Defaults

Save As ][ Save ][ Cancel ][ Help ]
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The Analysis Range is the only setting that varies between the alternative Analysis
Methods. The Analysis Range is selected to ensure capture of the 80bp ILS pealdio

Analysis Range is selected to capture the primer peaks for reagent blanks, ne
amplification controls, and samples that do not yield at least a partial profj

allelic ladders, positive controls, and questioned and known samples in the er e
jve

The Analytical Threshold for all analyses is 150RFU.

Example: 2400 Casework Analysis Method

Analysis Method Editor

Peak Detection Algorithm: Advanced

Fanges Peak Detection
Analysis Sizing Peak Amplitude Thresholds:
Partial Range “ | |Partial Sizes w B [1m0 R [150
Skark Pr:| 2400 Start Size: |30
= 150 » |150
Stop PE: (14000 Stop Size: |600 G: P:
¥ 150

—amookhing and Baselining

() None
(&) Light
() Heavy

51

Min, Peak HalF wWidt

Smoothing

Baseline Window: pks

~Size Calling Method
() 2nd Order Least Squares
() 3rd Order Least Squares

() Cubic Spline Interpolation
(%) Local Southern Method
() Global Southern Metho

Use Mormalization, if applicable

Factory Defaults

Save As ” Save H Cancel ” Help ]
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3.4 Casework Peak Quality Tab Settings

These settings do not vary among the casework methods and they are not relevant |
analysis of any samples where the sample type is set to Negative Control.

Example: 2400 Casework Analysis Method \

Analysis Method Editor

General | Allele | Peak Detectar PE QUEl'I'IY S0 & G0 Settings

MinfMazx Peak Height: (LPH/MPH)

Haormaozygous min peak height 7F00.0
Heterozygous min peak height 7F00.0
Max Peak Height {MPH) 12000.0

Peak Height Ratio (PHR)

Min peak height ratio 0.0 \
Broad Peak (BD)

Max peak width (basepairs) 1.5

Allele Mumber (AR

—

Max expected aleles

Allelic Ladder Spike

Spike Detection

\ W
Cuk-off Yalue % nz

l Fackory Defaults
%Save.ﬁ.s H Save H Zancel H Help ]
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3.5 Casework SQ and GQ Tab Settings
These settings do not vary among any of the analysis methods, and they are not
relevant, as all samples are currently manually reviewed and interpreted, regardle

flagging.

All Analysis Methods

Analysis Method Editor

Quality weights are between 0 and 1.
—Sample and Control GO Weighting

Broad Peak (BD) 0.7 Allele Murmber (AR 1.0
Cuk of Bin Allele (BIN) 0.7 Laws Peak Height {LP 0.3
Crverlap (OWL) 0.7 Maz Peak Height (P 0.3
Marker Spike (SPE) 0.3 CFF-scale (O5) 3

Control Concordance (CC) Weight = 1.0 {Only apgl

~S0 Weighting
Broad Peak (BD)
~allelic Ladder GO Weighting
Spike (SSPK/SPK) Off-scale (05)
S0 & GO Ranges
- Low Qualiey Range:
Sizing Cualic to 1.0 From 0.0 ko

Save As H Save H Cancel ][ Help l

. ko 1.0 From 0,0 ko
§ Reset Defaulks
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Section 4 STR Data Interpretation

Interpretation of casework samples is based on the guidelines contained in this section,
as well as the qualified DNA analyst’s training and experience, experimental resulj
and case specifics. In all cases, interpretations must be independently reviewed agd
verified based on established peer review procedures. The DNA Technical Mdager
may authorize the interpretation/reporting of data outside of the criteria defined h&gein

and will document this approval by initialing and dating comments on th ant
paperwork.
The following abbreviations are commonly used in bench notes on thgr documents

generated during DNA analysis.

DNA Abbreviations and Definitions

BL Noisy baseline

PHR Peak Height Rati

PU \

DO op-Out at a Locus
PDO at a Locus
D5Mut

oL

OMR OutSide Marker Range

(OX] ff Scale/Saturation

NP No genetic profile obtained

IF Instrument failure
ILS failure
% Data below reporting threshold
A Artifact
TR

NR Data not reported

NS Data not used for statistics

AITA Artifact (i.e. stutter) or true allele
T

I Tri-allele
() Minor component allele
[1 Major/Minor components not separated
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4.1 Interpretation of Batch Controls

Prior to assessment of casework 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 and negative amplification controls,
extraction reagent blanks. All or part of an extraction, amplification and/qQggun'm
need to be repeated depending on the results of the batch controls. An -
by the performance of a batch control must be addressed prior to th
casework samples. Unresolved failure of a batch control require
Manager, or designated individual, to approve a course of action.

e

4.1.1 Internal Lane Standard (ILS)
The Promega PowerPlex16® System uses ILS 600. argly ould verify that all
peaks from 80-550 base pairs are present and labe sh@n.

sool

500

aood

3004

zood

1004

s000 2000 = 10000

The pgaiyhe ljlr the ILS peaks must be at least 150RFU (relative fluorescence

fan ILS can often be resolved by re-prepping and/or re-injecting the affected
s&8nple(s). If the ILS continues to fail after re-prepping and re-injecting, the analyst
sh®uld consult the Technical manager for a course of action.

Refer to the GeneMapper™ID-X Software User Guide for details on manually labeling
the size standard.
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4.1.2 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 allele calls for the Promega
PowerPlex16® System allelic ladder are shown below. The analyst should verify
peaks from the allelic ladder(s) are present and labeled as shown.

STR core loci, the Penta D and Penta E loci, and Amelogenin. In a
labeled in the allelic ladder (virtual alleles), may be detected and |
samples analyzed.

At least one allelic ladder must be included in a GeneMapp
sample type designated as “allelic ladder”. All the peaks iRthe adder must be
labeled correctly for the software to assign the corre el§cal samples in the run.
When more than one ladder in a project has the sarfiple Bypedesignated as “allelic
ladder”, the software will average the allelic laddgrs to e allele calls for the
samples in the project.

roject with the

Artifacts such as spikes or “pull-up” pealssnig
(OL) peaks in the allelic ladder. If all
peaks will not affect the sample all

ay be present that are labeled as off- ladder

the locus shift and will |mpact
project. Allelic ladders
In such instances, re-i

artifécts cannot be used to analyze data in the project.
sually appropriate.

tio

Additional infor

PowerPlex16® Te®hnical Manual.
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PowerPlex16® Allelic Ladder
A- IJD 120 140 16-0 180 2\’:0 22:0 240 26Jﬂ ?.SIID 3{;0 32‘0 3‘;0 S:E:-U B:éﬁ 44:"0 450 ‘I-';D *16‘-0 -islﬂ

[ ozsizse | THO1 ][ D21s11 | [ D18251 ] [ Penta E

M —

A
T T T T T T T T T T T T T T —
IB.|oo 120 140 160 180 200 0 240 2e0 ZE0 200 20 340 260 220 400 420 4 4e4 480
[ osseis | [ oi3sai7 ][ D7ssez0 | [ DI16S538 EEEE Fenta D a
B FPlex AL dder INZ) 2 Green ladder
00
600
b 300
o] [13] | Bl EE ] i. mm B
H[E[W m 3.2 EEI-I W
[12] [15] N
|IC-foo G20 " 40 iéo e 200 230 240 260 280 300 320 340 mm 420 440 460 490
= 0 VA ] [ Dastive | TPOX A
® FPlexc AL dder (NZ) 2 Vellow ladder '
SO0
600
. I 111, AT, |J NI'U‘M 300
lﬁlllﬂlﬂ 7] e1[i ] [14] [i7] E'é] i8] [1%])[22]|[25] [%e] E12]
(1] [14] [7] [=0] [0 [12] [1e] |||E
['2] [15] [18] [21] [12] [15] [12] mr 4 (]2 24|27
k2] 46.2
9.2
[202]
[21.2] 252

4.1.3 Internal Control eci

An internal control spege is a designated, predetermined quality control
sample whose expe file is already known. The ICS is processed with an
extraction batch gnd i rough the batch concurrently with the other samples. The
purpose of this ¢ is (®demonstrate that all analytical processes are working

correctly. A ma§ainclude any known sample, including those obtained from
Iaboratory aff, wiigre the individual has been previously typed to generate a genetic

S shall be processed with each casework batch, and will typically be
with the known reference samples. An electropherogram of the successfully
shall be included in the central log folder.

ArMICS with a partial profile or no interpretable profile does not invalidate the batch,
provided other positive controls in the batch yield the correct results. The Technical
Manager, or other designated individual, shall determine whether or not to approve the
ICS when only a partial profile or no profile is obtained. The data quality of other positive
control samples in the batch and/or the quality of known /reference samples will be
reviewed to determine the approval process.
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If an incorrect STR profile is obtained for the ICS in a casework batch, the analyst will
attempt to determine the cause of the discrepancy. The discrepancy will be documented
and corrective and future preventive actions may be taken as deemed necessary e
Technical Manager.

expected profiles. This review is typically documented on the DN
appropriate case.

4.1.4 Positive Amplification Control
A positive control is defined as a single source samplgawhdge g@gfetic profile was
previously determined and from which a full profile ped; it is used to evaluate
the performance of the amplification and typing grocedu ither standard DNA
template 9947A or 2800M, included with the Pr erPlex16® System, may be
used as a positive amplification control. A minimumQf one positive amplification control
must be amplified and processed concugs with each casework amplification.

It may be necessary to re-prep an
appears to be a failed electroph
injected positive control type
successful.

Alternatively, other sanfles amplification may serve as a positive control (e.g.
duplicate offender/st¥§s le, offender confirmation sample, casework known sample
with a verified prgfile, bcal swab freshly obtained from laboratory personnel
whose genetic prog /were previously determined and documented). Use of an
alternate pggftive coNgol must have documented approval of the Technical Manager.

All ca
su
one

r s co-amplified will be re-analyzed if no positive control was

typed for that amplification. The laboratory will routinely include more than
ntrol with every casework amplification reaction, in order to prevent

of samples that are limited in DNA content. If at least one of these positive
mples produces acceptable and expected results, the batch will not be
rag@nalyzed.

If all interpretable results agree for the samples between the first and second
amplification/run, and the positive amplification control yields a correct STR profile for
the second amplification/run, then the STR data obtained in either amplification/run may
be used.
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STR Profile of 9947A
D351358 [ wHOT | D21511 | D18551 | | Penta_E |
106 175 245 ais 385 455
| |
o | 1 | I
14 8 30 15
1493 737 1646 2149
15 9.3 19
1707 955 2036
18-06 QPOS BO7 003 2006-05-18 3130-2.fsa |5—1B—06 QPOS
Dss8is | | _Di3s3ai7 || D7ss20 | | Diess3s || CSFiPO
195 175 245 'J‘I|5
E'MT J
R 1y TRV
1 11 10 11 10
2324 1651 1130 1561 2441
11 12 12
919 1402 1553
[18-06_oPOS_B07_003_2006-05-18_3130-2 fsa [5-18-06_QFOS
E I WA Desiiis [ Trox )
108 175 245
U )|
ol A4 L A
Yol [ake] o] [Bors|
1932 686 2686 2873
—_—r
18 24
613 740
STR Profile of 2800M
Posbz 13-0306 Do6 008 12-FO196.1sa PowerPlex 16 IDX alpha
as0 450 540
) A =
7 14
1110|850
06 fes POSH 0306 PowerPlex 16 10X alpha
5138317 ][ G7S820 | [ Di68536 |[  GSFiFG | PFentaD |
180 270 80 480 S840
IR || I
12 g 8 | 9 12 12
3476 1767 1808 3260 4650 1572
11 11 13 13
1602 1422 2564 1227
POSbz 13-0306 DOG 008 12-FO186G (= POSh2 13-0306 [ PowerPlex 16 IDX alpha
] CwwaA™ [[oesta7e |[WPOX [ FeA ]
a0 180 270 360 450 540
1500
. 1l 1 I i [
T T L2 T 1 T
X 16 14 11 20
1554 1406 1654, | 2842 1282
Y 19 15 23
1690 1408 1881 1267
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4.1.5 Negative Amplification Control and Extraction Reagent Blanks

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.

The negative amplification control contains only the PCR master mix (reagent d to
prepare the PCR amplification mixture) for each batch of samples and t er us&d to
dilute the DNA samples.

The purpose of the negative controls is to detect systemic DNA amiihaipn that
might occur from the reagents, the laboratory environment, bgiwedg th mples being
processed, and/or due to improper handling of the samplesfdy tRe agalyst.

fc

The negative controls must be run at the most string e itions for the batch.

the presence of unincorporated primer peaks. T a controls should not yield
any true STR allelic peaks above the analytical t Id. When peaks greater than or
equal to the reporting threshold are presgmiln the range between 80-550 base pairs,

the analyst will determine if the peak @ cts (e.g. spike, pull-up) or true allele
peaks.

The presence of peaks abov ortigg threshold will not invalidate the sample as
long as the peaks can be shoWg t ifacts. Artifacts will be documented on the

Verification of the presence of amplicon in the nggative s is performed by viewing
eg
re

electropherogram.

When probable true | aks are detected above the reporting threshold, at several
or all STR loci, the a investigate possible causes. The Technical Manager will
then be consulte etermine the appropriate course of action.

Since the f&8llure offg negative control may indicate a problem at the extraction or
icati Quality Review Form may need to be completed based on the

ough appropriate quality assurance practices are stringently applied and

, it is not unexpected that low-levels of adventitious DNA (i.e., levels that result
eak heights for allelic data that are below the Laboratory’s reporting threshold)
attbutable 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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4.2  Distinguishing Alleles from Artifacts

The initial assessment of a casework sample electropherogram separates interpretable
alleles from artifacts. Artifacts can occur in data and much of their nature and ori

have been determined and documented. Peaks that are determined to be artifactS a
documented by printing a zoomed in view of the artifact that includes base paifizing

struck manually are also initialed by the analyst. When it is not possible
between an artifact and a true allele, this is indicated on the STR re

electropherogram as Artifact/True allele (A/TA). If the presence x
a

artifact at a locus impacts the suitability of that locus for either co ri r statistical
analysis, that is documented on the STR table and the elect erqora@? Artifacts are
often associated with an overabundance of template DNA. §f th@ pr@ence of many
artifacts complicates data analysis, it may be appropriate % re-

less template DNA.

4.2.1 Baseline noise %

The analytical threshold (AT) for analysis of caseworfysamples is 150 RFU. Data below

the AT is considered indistinguishable f aseline noise and not suitable for
interpretation. However, if data below ‘ pxhibits consistent peak morphology and
Qe Pg

y the sample with

alignment to bins, the analyst ma Bsible presence of data below the
reporting threshold (DBRT) on frogram. No further interpretation is
suitable for DBRT.

Ideally, true allele peak hgights\§houM fall between 3000 and 12,000 RFU. Samples
with peak heights near% 2,000 RFU may include baseline noise that exceeds
e QI
0

150 RFU. Such bas ise may be struck. However, if baseline noise is difficult to
distinguish from Qossi evel DNA, it may be more appropriate to re-amplify the
sample with less late N ®NA.

4.2.2 t{
Th mplification of tetranucleotide STR loci typically produces a minor product
pea s shorter (N-4), two bases shorter (N-2, infrequently observed), or four

p larger (N+4) than the corresponding base peak. This is the result of slippage
g polymerase and is referred to as the stutter peak or stutter product. In the
p@hta-nucleotide loci, the stutter peak is typically five bases shorter than the
cowesponding base peak.

The proportion of stutter product relative to the main allele peak is calculated by dividing
the height of the stutter peak by the height of the main allele peak. The stutter
percentage is fairly reproducible for a particular locus. The following table lists the
values of the maximum expected percentage of N-4 (or N-5) stutter for the loci in the
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PowerPlex® 16 System when run on the Applied Biosystems 3500xl. The stutter values
are based on data obtained by internal validation studies. These values, along with a

universal N+4 stutter of 2%, are set as stutter filters used by the GeneMapper ID-
software.
he

Maximum Expected N-4 (N-5) Stutter Percentages for PowerPlex® 16 |ON
3500x! (in single source samples)

D3S1358 THO1 D21S11 D18S51 Penta E
14% 5% 13% 14% 7%

D5S818 D13S317 | D7S820 D16S539 enta D
13% 10% 11% 11% % 8%
Amelogenin | VWA D8S1179 | TPOX

NA 14% 11% 6% 0

Peaks in the stutter position greater than the Iistmes may indicate the presence of
DNA from more than one individual. Hoysemgy, elevated stutter is also associated with

both excess template DNA and very g O
indication of a mixture other than gjevatgd er, the analyst will document the stutter
as such on the electropherograggincipdir e calculated % versus the expected, and

a notation that it was determi e ggelevated stutter peak).

ts of template DNA. When there is no

4.2.3 Amplification a
The following are ex
electropherogra
is clearly disti

In) n Artifacts
I f artifacts which may be struck and initialed on
epPand/or re-injection is not required if the artifact in question
le afid thus does not interfere with interpretation.

colors distinct spectral components. The four dyes (Fluorescein, JOE, TMR and
¥ their maximum fluorescence at different wavelengths, but there is some

f the emission spectra. A spectral calibration is performed for a specific dye set
toggreate a matrix that corrects for the spectral overlap.

Pull-up is the result of incomplete separation of the emission spectra and is typically
observed as a non-allelic peak at the same base size as a peak in another dye. This
typically occurs at high RFU values, when an excess of template DNA has been
amplified.
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4.2.3.2 Spikes

Spikes are non-allele peaks that may arise due to air bubbles, urea crystals or voltage
spikes. Spikes are typically quite sharp and easy to distinguish from a true allele. S
usually appear in more than one color at the same base size and are not reprodudbl

by re-injection. \

4.2.3.3 Dye Blobs

Dye blobs, like spikes, are non-allele peaks that are easily distingu@hed f e
alleles. Dye blobs may be the result from residual dye molecules ov@r fgpom the
synthesis of the primers or they may be dye molecules that f ffYe Mgfer during the
amplification.

4.2.3.4 Incomplete ‘A’ nucleotide addition (#A ol sp\t peaks)

While —A peaks are a known artifact, none of thggse wergiobgerved in the 3500xl
validation studies. As such, any instances of — uiref@Pproval by the Technical
Manager before the sample injection may be used fOfygasework.

4.2.3.5 Persistent Kit Artif
Occasionally, one or more lots
artifacts may or may not app

y exhibit persistent artifacts. These
eles. Sometimes, these artifacts are so
common that they are observ number of routine samples. Such artifacts will
be noted in the verificati s afd acknowledged by the Technical Manager. Once
documented in verificaf@n, rtifacts should be struck and initialed, and do not

ntains the most commonly observed alleles for the STR loci. Alleles
which ed a numeric designation in the standard ladder will be designated
alleles. Peaks that are labeled as OL (off ladder) at a particular locus
gase Size that is different from any of the alleles in the ladder and any of the
les. These peaks may be true alleles but additional analysis is required to

re determining whether an OL is a true allele or an artifact, the analyst must
consider all other possible causes of OL occurrence.
When a true OL allele lies within the range of alleles for a particular locus, the allele will

be reported as a variant of the integer (i.e. X.1, X.2, etc.). The appropriate allele call is
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determined by simultaneously examining the base sizes for the sample allele peak and
the associated allelic ladder peaks in the relevant locus.

When the OL allele lies either above or below the largest or smallest allele in the | ,
the OL allele will be designated as either greater than (>) or less than (<) the le frg
the ladder that is closest in proximity to the OL allele.

o
ISWbSgRe#d in a

double amplification of a single-source sample, or in multiple sin oulicegamples
each amplified once and injected simultaneously, further amplificajons not
necessary to verify the OL allele. The DNA Technical Man@gergnu$f approve reporting
an OL allele without re-amplification (e.g. limited amount amplegVailable for
analysis).

OL alleles considered to be true alleles may require re-amplification
particularly when they are only observed in a mixture. If the OL all

and the associated allelic ladder for the locus, s ing tREOL allele(s) in the locus, with
the bins and base pair sizes. The OL allele desigha is to be handwritten on the full
view electropherogram.

Documentation of the OL allele must include an ilec roplegpgram with both the sample

4.2.5 Tri-alleles

Occasionally, a single-source m e observed to have three alleles at one
(rarely more) locus/loci. Tri-all§lic PRite#hs have been observed in single source
samples and there are dagumeRed IMstances where different tissues from the same
he tri-allelic pattern.

individual may or ma K' i

e tri-allelic pattern is also observed in multiple samples (from the same case)
bW from different tissue sources — for example, blood / semen / saliva / hair, with the
same STR profile, the potential tri-allele may be considered a reproducible observation
and may be included on the STR results table without the A/TA designation. No re-
amplification of samples would be required in such instances.
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4.3 Assessing interpretable alleles

Alleles are peaks that are detected and labeled by the GeneMapper™ ID-X software
with a number and should lie within the range of the alleles in the ladder, and they,
clearly distinguishable from artifacts. All alleles are examined and evaluated in th
process of data interpretation.

In addition to the Analytical Threshold (AT) of 150 RFU, a Stochastic T
700 RFU is also used for casework analysis. When replicate amplificgi
performed, only reproducible alleles above the AT will be relied up
interpretation. All allelic peaks greater than or equal to the ST ar

a single amplification is performed.

4.3.1 Alleles below the Stochastic Threshold (L
Stochastic effects result when limited DNA moleculdg ar@ us&d to initiate PCR, and
unequal sampling of the two alleles present fro hete ous individual leads to
peak height imbalance, elevated stutter, and/or ic dr@Pout. The ST of 700 RFU is
based on validation studies and represents the RFUWglue below which stochastic
effects are commonly observed. Allele gh fall between the AT and the ST are

subjected to a higher degree of scruti the possibility of stochastic effects.
Alleles in this range are noted wit gon the electropherogram.

orable when only

4.3.2 Reproducing Alleles or Interpretation

In most instances, allelic ks\@elow the ST must be demonstrated to be reproducible
by re-amplification in o to cluded on the STR table and deemed suitable for use
istQal calculations. Non-reproducible alleles are struck and

es® are not included on the STR table.

shall be rolginely afhplified in duplicate to ascertain reproducibility of alleles below the
ST.

Sam with a quantitation result of zero do not require duplicate amplification.

ed samples with a quantification value >0.05ng/ul need not be amplified in
licate. When a sample that was not initially amplified in duplicate yields a DNA
miXture profile with the probative fraction being the minor or low-level component and/or
contributor, re-amplification may be appropriate to assess allele reproducibility of the
minor component and/or contributor.
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Note: If a sample is amplified more than twice, the reproducible alleles in at least two

amplifications shall be reported on the STR results table and considered suitable for
comparison.

4.3.3 Using Alleles Below ST Without Demonstrating Reproducibilit \

the STR table and/or used in statistical calculations without dem
reproducibility.

Non-probative / intimate samples: If all the alleles below
probative contributor (such as the owner on a body s
vaginal swab, etc.), then those alleles may be inclu
interpretation. Since they are attributable to a n@n-prob
considerations do not apply.

Single-source profiles with heterozygouggadieles below ST: In single source samples,
the primary concern with using allele
apparent homozygous allele belo
sister allele. If both sister allele
not a possibility and therefor
statistical calculations.

esgnay be included in the STR table and used for

including compositin from multiple amplifications, require documented approval

Any other instances of& s below ST without demonstrating reproducibility,
Il
by the Technica

4.4  Ass@ssing Wr Genotypes

7 ) f questioned samples may be from a single individual (single

om multiple individuals (mixtures). Assessment of whether a profile is a

r mixture and whether a mixture can be separated out into single source
ts impacts subsequent interpretation. Documentation of interpretation,
assumptions, must be included in the bench notes. This documentation may
b&written on the electropherogram or on a Mixture Interpretation Worksheet.

Assessment of a questioned profile includes the determination of which loci are suitable
for comparison and/or for the calculation of population statistics. Loci considered to be
complete — that is, with no indication of possible drop-out, either for the entire locus or
just for a resolved component of a mixture — are suitable for exclusions as well as for
population statistics. Loci where possible drop-out is evident may either be suitable for
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exclusions only or not suitable for comparison, depending on the number of sources
and the extent of the possible drop-out.

The assessment of a questioned sample profile takes place with ‘sequential
unmasking’: initial assessment occurs before any probative reference samplefyare
compared to that profile. However, an evidence item taken directly from an id€ntged
anatomical location (i.e., vaginal swab, penile swab, fingernail scraping
piece of intimate apparel (i.e., undershirts, panties, bra, etc.) typically Wi
from the individual from which the evidence item was taken. In sugff ci
common to recover a DNA mixture which includes DNA consistex

In such cases it is useful to use the “owner’s” (or any other ngg=prpati
profile to assist in the interpretation of the questioned sampjfe.

4.4.1 Single Source Samples \
Typically, each locus is characterized by one or fvo lab eaks or alleles. If two
peaks/alleles (heterozygous locus) are detected loc@#, they should ideally be of
equal intensity — that is, the peak height ratio (PHR) Yapproximately 1:1.

Peak height ratios are calculated by ¢4 e peak height (in RFUs) of the lower RFU

allele by the peak height of the hig le, and then multiplying this dividend by
100 to express the PHR as a pe QWBfSed on validation studies, the minimum

lower amounts of DNA. k-
DNA or the presence oRgC itors. Allelic dropout may occur in degraded/inhibited
WilIof a second allele should be considered.

muU®t have complete information for at least 4 of the 13 core loci
for all comparisons. This applies to profiles with a single source
deduced contributors and major or minor components from

ith complete information at three or fewer loci may be suitable for

IM@lications of a DNA mixture sample can include:

(2)more than two alleles at two or more loci,

(2) a peak in a stutter position that is unusually high

(3) significant peak height ratio imbalance for a heterozygous genotype
(4) Observation of low-level DNA/data below reporting threshold
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In general, a profile with more than two alleles at two or more loci is deemed to be a
mixture. The minimum number of contributors may be assessed by evaluating the loci
that exhibit the most allelic peaks (i.e., if at most five alleles are detected at a locugf
DNA results are consistent with having arisen from at least three individuals, provie
that none of those peaks are consistent with being elevated stutter). Howeve
phenomena such as tri-alleles, primer binding site mutations, or allele sharing een
close relatives can complicate the determination of number of contribut

4.4.2.1 DNA Mixture Type Categorization
It is not possible to anticipate the nature of all potential DNA It§, or nature of the

u
evidentiary samples from which they may be obtained. Thefle c@iegdqrieS do not exhaust
the possibilities that may be encountered by the forensic ntigt, the conclusions

that may be rendered from his/her interpretation of t SULS.
Three categories of mixed samples have been dgsignat uide general decision
making as illustrated in the Interpretation Flowc Mix@ffres with a known contributor

(i.e. intimate samples) are possible in each category?
e TYPE A: mixtures with indistingujgiagRle contributors, including multiple major
contributors
e TYPE B: mixtures with maj
e TYPE C: indistinguishab
and/or mixtures that ex@i

ibutors
gPntaining DNA from at least three sources
gl stochastic effects

TYPE A:
Description: If the ammo¥gts ors@ogical material from multiple contributors are similar,
er refine the mixture profile. When major or minor

ished because of similarity in signal intensities (i.e. peak
heights), the idered to be an indistinguishable mixture. In two source
mixtures wigere the "Sner” can be assumed to be one contributor, the “owner”

reference ple rllay be used to deduce a single source unknown contributor.

q@, ion of indistinguishable does not imply that the profile is not interpretable.
ivilgals may still be included or excluded as possible contributors to an
indQshable mixture. However, a minimum of 4 complete loci (i.e. loci suitable for
g population statistics) are required in order for an unresolved mixture to be
sMitable for comparisons.

contributors can in
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Interpretation Flowchart

ComiDoneEnt?

YES l

!

CALCULATE
RMP
[singte source)
and
CPIfCPE
[mixture)

N

Adaptad
Schneider, et al. {200
af el 123, 1

effects? =3
contributors?

- MO Single source
ws alieies DMA sample
ohsered 2 Can you exclude?
ar 22 loci
YES l
YES l Mo
ETATIETIC
Mixed
DMA sample
YES l
) ) NO Stochastic
Differentiate a
Major/Minor _—

Mot suitanie
for comparison

o |

The Gesman Stain Commission: Recommendations for the interpretation of mixed stains. Intemational Jowmal
riginally published In German In Rechtsmedizin (3006} 16: 401-404.

MO Mo DMA MO DNA consistent with MOV s
inoonsistent with > curs:r_iuul.':ll'nlrutc:n? 3 p
ownerfintimate Match has no probative

sample value
YES [
YES
h 4
Mo Mo
STATIETIC ETATIETIC
% CALOULATE
CPI/CPE

Key:

RMP: Random Match Probability
CPI: Combined Probability of Inclusion
CPE: Combined Probability of Exclusion

v
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Adapted from:
Budowle, B., et al. (2009). Mixture Interpretation: Defining the Relevant Features for Guide
Profiles in Forensic Casework. J Forensic Sci, Vol. 54, No. 4, 810-8

for the Assessment of Mixed DNA

TYPE B:
Description: If the amounts o
dissimilar, it may be possi
contributors can be dis
heights), the sample4

aterial from multiple contributors are

refine the mixture profile. When major or minor

because of differences in signal intensities (i.e. peak
to be a distinguishable mixture. The difference is

If the sampl 0
13 core STR loci agoftlusion as to the source of the major contributor DNA may be

ill bgincluded in statistical analysis. This may also encompass mixture
more than one major contributor.

fl/or exhibit stochastic effects.

If no clear major component is observed this type of genetic profile may be deemed
unsuitable for comparison. As such, this profile will not be included on the STR results
table and no statistical analysis will be performed.
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A sample may be deemed not suitable for comparison if the majority of alleles in a
sample are not reproducible and/or insufficient DNA is detected (i.e. partial profile).
Additionally, if a mixture contains DNA from known close relatives a comparison
not be appropriate.

4.4.2.2 Separating Major and Minor Contributors in DNA Mixt
Separating a two-source mixture into major and minor components i

the minor contributor increases above a 5:1 ratio. Since peak h
60% have been observed in single source samples with ide nogntr

and even lower peak height ratios have been observed wit centrations of
DNA, peak height ratio information should be used very c in separation of
major and minor components. Quantitative assess
appropriate with the current platform; and qualitativ
which peaks at a given locus are consistently higher or | ) should be used very
conservatively. Duplicate amplifications are rec en in order to allow an analyst
to assess reproducibility of peak height ratios, as welas reproducibility of alleles.

InfAlmayon (e.g. assessment of

When applicable, an “owner” referen Aso be used to assist in separating the
major and minor components.

If a mixture can be successfu ategl Into major and minor components, the minor
component alleles are reporte@withg rentheses. Due to the possibility that the minor
d by the major contributor and that such alleles may
rmination of the minor contributor profile may be

An analyst m ect a DNA mixture profile into major and minor components
and report cio
unambiguo@s majdll or minor component is not distinguishable. Peak height ratios may
be noigegn tropherogram or mixture interpretation worksheet to document

@ enotypes, if appropriate.

rmined for at least 4 of 13 core loci. This is rarely possible when there is more than
one contributor in the minor component. Minor component alleles often are comparable
in peak height to stutter. Because of the possibility that a potential minor allele may be
masked by being in a stutter position to a major allele, a minor component whose alleles
are close in height to stutter peaks (i.e. about 14% of the heights of the major
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component alleles) can only be considered complete when heterozygote minor alleles
are detected outside of stutter positions.

The assessment of the major/minor components must be documented on either t

electropherogram or a Mixture Interpretation Worksheet and included in the bdiach

notes. Documentation includes a statement of any assumptions made, such ber
maj

D

4.4.2.3 Deducing an Unknown Contributor in a DN
In instances of samples collected directly from an individua
DNA from no more than two individuals appears to be de
use the “owner’s” profile to deduce the genetic profil
not be possible to deduce an unknown contributor
deduced must be labeled as such. The unknowg contri rofile must be deduced at
a minimum of four loci in order to be deemed su, e folggbmparison. A deduced
profile (or partial profile) is treated as a single sourcegrofile for the purposes of drawing
conclusions and issuing statistics. Wheggiger than 9 loci can be deduced for a

4s a whole (including all complete loci),
and a single source statistic for th ntributor should be issued.

clothing, where
be possible to
afun n contributor. It may
i;¥pose loci which cannot be

rofile for an unknown contributor must be
the electropherogram or on a mixture

The rationale for deduction of
documented in the bench not
interpretation worksheet.

e Excl

45 Comparigon o \kesults
The interpr ess generally results in one or more of the following conclusions:
n

tion p
ion
de

sufficient DNA / Data
enetic profile
omplex mixture

Note: Comparisons and conclusions for Forensic Parentage cases are addressed
specifically in the Forensic Parentage Manual.
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Exclusion:

An exclusion is declared when the known sample has alleles that are not observed i
the questioned sample, and there is no scientific explanation for the absence.

Scientific explanations may include, but are not limited to, factors such as inhiN

degradation, low template DNA and/or primer binding site variations or tions:
Cannot Exclude:

For single source samples (including resolved mixtures): The dond of ghe n
sample cannot be excluded as a source of the questioned sampl&whegd thgre are no
significant differences between the allele designations obtai roxa th samples.
For unresolved mixtures: When alleles detected in a knowWg/ref e sample are also
detected in at least 75% of the detected core STR | a RNAWIxture, and when
there is a scientific explanation for any inconsistencigs, @ in§jvidual may be considered

a potential contributor to the sample. \d
If alleles that could not have been contributed by the Wdividuals for whom known/

reference sample profiles were submittgg®™@gcomparison with the questioned samples,
4‘ude A

the conclusions for this sample may i tatement indicating that DNA that could
not have been contributed by X/Y/#waSygetegled in the sample.

Inconclusive:

If the STR results support neitr i on nor exclusion, the comparison will be
deemed inconclusive a orgd as such. When a profile is deemed inconclusive, an
explanation must be J e e reason.

Insufficient DN

can result in allelic drop out, elevated stutter, and non-
reproducibility of r . In many instances, incomplete loci cannot be appropriately
used to ma ions or inclusions. When fewer than four loci can be considered
compyé e will be considered insufficient and will not be utilized for
such, this data will not be included on the STR results table.

¥c profile obtained from a sample does not satisfy the laboratory’s inclusionary
rting criteria it is possible it may be utilized for exclusionary purposes only. The
T&hnical Manager will be consulted to determine the appropriate course of action.

No Genetic Profile:

No genetic profile is declared when there is no reproducible data observed. This also
may include low-level data observed at less than 4 of 13 core STR loci.
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Complex Mixture:

A complex mixture may be declared when DNA from multiple sources is detected in a
sample, there is evidence of stochastic effects (i.e. drop out) at several or all loci

limited DNA), a clear major component cannot be deduced, and/or a majority of t
alleles are not reproducible when amplified in duplicate. Accordingly, the sam@e will ge
deemed not suitable for comparison. This is typically the case for mixtures wit or
more contributors, but may also be true for mixtures with three contribut
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Section 5  Statistical Analysis of STR Data

References: Budowle, B. et al., Population data on the thirteen CODIS Core Sho
Tandem Repeat Loci in African Americans, U.S. Caucasians, Higpafics,
Bahamians, Jamaicans, and Trinidadians. (1999) Journal of For@Rgic
Science, 44(6): 1277-1286.
Budowle, B. et al., Population studies on three Native Alag
groups using STR loci. (2002) Forensic Science Inter

Statistical analyses will be performed when the genetic typing res\lts fall tggexclude an
individual(s) as a source of the DNA in a questioned sample thg re is probative.
A statistical analysis may not be necessary when an indiyj ideytified as a possible
source of DNA in a sample that is intimate to that individu§ or t ult is not germane
to the case (i.e. DNA consistent with consent partne cted).

program, using either the Random Match Proba@iifyg For@fula for single source samples
or the Mixture Formula for mixed samples. The resuMant values may be truncated for
ae. 34,675,000 may be reported as 34

Statistical analyses are calculated with the U.S. w f Justice, FBI Popstats

reporting, but should never be rounded
million or 34.6 million, but not 34.7 mi

The Alaska Scientific Crime De
frequency/probability for the fgl
Athabaskan, Inupiat and Yupi

lations: Caucasian, African-American,

5.1 Random MatCRPrekability Formula
To calculate the ol'a locus genotype, the following formulae are used:

Hete otes 2pq
Homgkygotes p® + p(1-p)0

gpresent the frequencies of two different alleles. 6 (theta) is an empirical
easg of population subdivision/substructure or “relatedness”.

he Caucasian and African-American populations, 6=0.01
FOR the Alaskan Native populations, 6=0.03

The multi-locus genotype frequency is estimated by multiplying together the genotype
frequencies from the different loci. The expected frequency of a DNA profile in a
population is the inverse of the multiple locus genotype frequency.
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5.2 Combined Probability of Inclusion (CPI; Mixture Formula)

To calculate the probability of a random individual in the population being a contri
to a mixture for a locus, the following formula is used:

(p1 + P2 + ...pn)° = PrLocus \

The p1, p2, and p, are the frequencies of occurrence of the alleles a

The combined mixture profile probability is calculated by taking t rogucigof the
individual locus probabilities. To estimate the number of indiygal{in pulation that
could have contributed to the mixture, the inverse of the cofibingd rjixture profile
frequency is calculated.

5.3 Calculating Frequencies/Probabilities @sing ats

e Open Popstats and double click to select®itRgr F®8ensic Single Sample or
Forensic Mixture from the menu.
e In the Specimen ID field, enter tj
¢ In the Comments field, add an$
e Enter the alleles deemed rop
Data Interpretation Guidline

# [tem#

al info (i.e. sperm fraction, major profile)
statistical analysis (see the section on
orensic Biology Procedures Manual).

Note: It is not necessary jo ent@ al for Amelogenin or the Penta loci as population
data for these loci are ed in the database.
e Click the Calcu xon or select Calculate from the Popstats pull-down menu.

Click the

e Click ri icon or select Print from the File pull-down menu. Select Broward
Repgdrt and @i
Not ab teps must be performed for both the Alaska Native database and the
FBI se.

select a database, choose Options from the Tools pull-down menu.
e Click on Population Database and then Browse to navigate to the desired
database.

e Select either the Alaska or STR folder. Click OK, Apply and OK.
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Selecting the Caucasian and African-American Population Databases
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Note: The theta correction factor (0.01 for the STR database and 0.03 for the Alaska
database) must be specifically selected when toggling between databases.

e Click on Probability Formula and select the correct theta value from th
menu shown in the image below.
e Click Apply and OK.

e To select a theta value, choose Options from the Tools pull-down menm
pulydown

L I
“
i by i
Cort .
& - = i
il Lok § s actontyDmlss
Fa [
Winygrts ;. f = 128 ! b il
. Beterospoies : f = 2 -&lg by = |
-
Pt
H, wten: [ = I+ L= ))Cp B ]
" I =

werosygotes f = 2pg(l = )

A

)

[Ferrre—y

o MR T | [ LWt Mg oo . [ © « = M5 o 2 -4 oo DO

eta value is changed, it is necessary to close out the calculation

or the change to take effect. This is done by clicking the black X button
ar the top right of the window. Clicking the red X in the top right will close out
Popstats program entirely.

elect either Forensic Single Sample or Forensic Mixture from the menu to

repeat the process for the second population database.
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Section 6 DNA Report Writing and Review

Proficiency test reports will be written in a manner similar to casework reports.
Proficiency tests for DNA reports will not require the STR results table used for
casework reports. Instead, the completed STR table from the test provider’s f will pe
included as the first page in the bench notes.

6.1 Report content

All DNA discipline reports will contain the following:

Date report was issued (automatically populates)

Laboratory and agency case numbers (automatically S)

Name of submitting agency and case officer (automaticallly pQpulates)
agﬁ

List of all items analyzed
- bered at the

o0 include the agency item # in () if the it
laboratory
o0 this is not necessary if the laboratdy num ntains the original agency
item # N
lesr

When DNA analysis is reported for samp ined by another discipline in the

laboratory, or comparisons are rg@®&yo profiles reported by another laboratory,
the report should reference the c@ ly issued report

o i.e. “Reference biolggtca ing report dated Month Day, Year by
Analyst.”

0 include the issut
Results of presumptive
biological screenj
Results, conclysi
results

ratgpy, if other than the AK SCDL.
ory tests, if not previously reported in a

inions, for all tested items, based on the DNA typing

ical analyses performed

of statistical analyses performed including the methods and loci used
alculations (this is contained in the Methods section of the report)
he disposition of the evidence (this is contained in the Methods section of the

Signatures of the reporting analyst and the technical reviewer (the analyst will
electronically sign the report by setting the milestone to Draft Complete prior to
submitting for technical review; only the analyst is required to scan their barcode
and enter a pin when signing the report in LIMS)
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6.2 Report Wording

The following tables contain samples of results, conclusion and opinions appropriate for
reporting various case results. These are not all inclusive and may be modified slightly
on a case by case basis.

For single source samples Report

XXX was excluded as the source d

Single Source: exclusion detected in this sample.

Single Source: fail to exclude

The genetic profiles o
samples were the s
Single Source f

Same profile (for 2+ items)

Single source statistic

(Athabaskan population), 1 in
rillion (Inupiat population) and 1 in

For single source and/or
mixtures

Unknown Male DN

A genetic profile from an unknown male
individual was obtained from this sample.
The genetic profile obtained from this
sample was consistent with being from an
unknown female individual.

DNA from (a OR at least one) male
individual was observed in this sample.
No DNA inconsistent with XXX was
detected in this sample.

DNA consistent with XXX was detected in
this sample

DNA consistent with XXX was detected at
XX of 13 core loci in this sample. Therefore,

When cannot exclude but don’t XXX cannot be excluded as a source of

have all 13 core loci DNA detected in this sample. (change 13 if
not all loci yielded data above reporting
threshold)
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For mixtures Report

DNA from more than one individual was
observed in this sample.
DNA from at least XX individuals wa

To indicate # of individuals observed in this sample. OR DNA. %

More than 1 individual

consistent with being from two
was observed in this sample.
XXX was excluded as a souRge of
detected in this sampl
XXX cannot be exclygd urce of

Mixture: exclusion

Mixture: fail to exclude

DNA inconsist as also
detected in thi
Due to the
obtained frOm Wyis sample, no meaningful
parisons carn be made to known

g samples.

gow the reporting threshold and/or

Foreign DNA present

Complex Mixture

Mixture statistic owing loci: XXX. Therefore,

pggllation statistics are not reported for
ese loci.
Mixture formula

\ The estimated probability (13 core loci) of
an individual from each of the following
population groups contributing to the DNA
detected in the above sample(s) is as
Mixture staflstic follows: approximately 1 in XXX quadrillion
(Caucasian population), 1 in XXX quadrillion
(African-American population), 1 in XXX
qguadrillion (Athabaskan population), 1 in

% XXX quadrillion (Inupiat population) and 1 in

XXX quadrillion (Yupik population).
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DNA from more than one individual was
observed in this sample. A single source
genetic profile for the unknown (male)
contributor was deduced from the DNA
mixture obtained from this sample. XXX
cannot be excluded as the source of the
deduced genetic profile. No DNA
inconsistent with XXX and YYY w.

Deduced Profile with Single detected in this sample.

Source statistics

A single source genetic pro
unknown contributor co
at the following loci: X
Therefore, these loc
calculate popul

Single Soykce Forinuda ... ....
DNA from th ne individual was
observed in thi mple. XXX and YYY

kbe excluded as sources of DNA
RN this sample.

QegPclow the reporting threshold and/or
ongeproducible alleles may be present at
following loci: XXX. Therefore,
opulation statistics are not reported for
\ these loci.
Mixture formula
Deduced Profj ixthe and
Single Sougfe statis A single source genetic profile for the
unknown (male) contributor was deduced
from the DNA mixture obtained from this

sample. XXX cannot be excluded as the
source of the deduced genetic profile.

A single source genetic profile for the
unknown contributor could not be deduced
at the following loci: XXX, XXX and XXX.
Therefore, these loci were not used to
calculate population frequency statistics.

Single Source Formula .......
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Not Suitable for comparison Report
Not suitable Th_e data obtained f_rom this sample was not
suitable for comparison (due to XXXXXX
. No genetic profile was obtained from thiN
No profile
sample.
No conclusions can be made as_to
Inconclusive XXX contributed DNA to this gfm
insufficient reportable DNA.
Insufficient No (other) conglusiqng &ﬂ r this
sample due to insuffic pofable DNA.

6.3 Review of Casework Analyzed In-House

All case reports issued by the Forensic Biology iplin d all supporting
documentation that is part of the case record or ntkal log, will be subjected to a

technical review and an administrative review.

Technical review of DNA casework
accordance with the FBI QAS Guj
a minimum, to ensure complia ' erpretation guidelines contained within this
document:
e Review of all worksheet§co
Review of the | ssing samples
Review of all glle dderS$ designated as such
[ ifiCQion positive controls
ageWt blanks and negative amplification controls

jucted by a second qualified analyst, in

lon of CODIS eligibility and review of entry for all entered profiles
o Eligibility review must occur prior to entry

A¥ministrative review of DNA casework will be conducted by a second qualified analyst,
in &cordance with the FBI QAS Guidelines (current version) and includes the following,
at a minimum, to ensure compliance with the interpretation guidelines contained within
this document:

e Review of case file and final report

e Review of chain of custody and evidence disposition
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The analyst and the reviewer may consult a third qualified analyst, if necessary, w,
there is a disagreement on how to report a result. If the analysts are unable to co
an agreement, the DNA Technical Manager will be consulted to make the finallecisi

When a case has been through technical and administrative tgvieW th
issued in accordance with laboratory policies and procedur ne§ic profiles suitable
for CODIS will be uploaded in accordance with CODIS pdicles ocedures.

N
Q)
N\
&
v
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DNA STR Results Table
Laboratory Case # Analyst:

Batch:
Item #

Description/

Locus \
D3S1358

D5S818

THO1
D21S11
D18S51
Penta E ° %&

D13S317

D7S820

D16S539

CSF1PO

Penta D "° A
Amelogenin

The Amelogenin locus indicates gender: X = Female; XY = Male

“NS” indicates data not used in statistical analysis

“NR” indicates data not reported

« DBRT » indicates data below reporting threshold

() indicates minor component alleles

[ ] indicates Major/Minor components not separated

"A/TA" indicates artifact (e.g. stutter) or true allele

Genetic data unsuitable for comparison may not be included in the table

2.
3.
4.
5.
6.
7.
8.
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STR Casework Review Checklist

Date:

Technical Review Started:
Administrative Review Started:
Lab Number:

DNA CASEWORK REPORT AND BENCH NOTES

Pages are numbered correctly, case # and analyst initials are on each page, report dated

Requesting agency, agency case #, crime lab case #, and officer's name are correct
Chain of Custody for all tested items can be tracked through RLS and LIMS

Item numbers and descriptions on report / DNA worksheet are consistent with RLS/L
Packaging / extraction procedure used for all items is documented on worksheets

Q-PCR results documented on DNA worksheet

Disposition of sample extracts/slides documented; item created in LIMS (if

Technical Reviewer checked DNA worksheet: initialed and dated

Technical review of all electropherograms: initialed and dated

Peak patterns on the electropherograms are consistent with the STR

The correct DNA profile and descriptive information is entered ifii0 Popstg

Popstats printouts are included in the case file

Popstats DNA profile frequencies are consistent with those shown he report

Check Grammar/Spelling in DNA report

Results/conclusions/opinions are given for each

ry guidelines

Conclusions/opinions drawn from results comg

e bench notes

Verify content of Methods and Dispositiog

Stats are recorded in LIMS

SOPs are linked to request in LIMS

Disposition of evidence in LIMS j i PLD or not)

Q-PCR standard cur® Qintout: Results are acceptable.

Q-PCR Initial Tegag

Amplification

ICS checked

Technicg ed Controls and Standards sheet: initialed and dated.

for reagent blanks and negative control(s): Results are acceptable.

O¥ positive control(s): correct DNA profile obtained.

outs for all appropriate Allelic Ladders.

ontain all lot #s and expiration dates for all reagents used.

of eligible profiles to be entered into CODIS (include specimen category and SDIS or NDIS)

Specimen eligibility verified prior to CODIS entry (including match estimation, if applicable)

Correct profile(s) and agency information entered in CODIS

Appropriate specimen category selected

Source ID updated if applicable

Offender/arrestee laboratory comments updated in LIMS, if applicable
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STR Review Checklist for Vendor Lab

Date:

SCDL Lab Number:

Vendor Laboratory:

Vendor Lab Number:

Agency:

Agency #:

Technology:

Platform:
Amplification kit:

Tech Review
CODIS Review:

PP16 printouts for reagent blanks: results are acceptable luding ILS)

Screening results on DNA worksheets are gd for in the report, if appropriate
Raw or analyzed data provided for each tg
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List of eligible profiles to nt into CODIS (include specimen category and SDIS or NDIS)

Eligibility verified prior to CODIS entry (including match estimation, if applicable) -
s) and agency information entered in CODIS
jate specimen cateqory selected

updated if applicable
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STR Single Offender Review Checklist

Date:

Technical Review Started:
Administrative Review Started:
Lab Number:

OFFENDER FOR DNA DATABASE OR CODIS CONFIRMATION

Offender number(s) and analyst initials are on each page

Offender number(s) and name(s) on DNA worksheet are consistent with LI
Packaaqing / extraction procedure is documented on DNA worksheet
Q-PCR results documented on DNA worksheet

Disposition of offender extract(s) documented

Technical Reviewer checked DNA worksheet: initialed and dated

Technical review of all electropherograms: initialed and dated

Results (i.e. profile verified) given for each tested item
Initials and date of technical review(er) are on each page of thegbench no

SOPs are linked to request in LIMS

CENTRAL LOG FOLDER LOCATION:
Central Log Folder location documented in LIMS
Q-PCR plate set-up is documented

Amplification volumes are documented.
ICS checked by Technical Reviewer
Technical Reviewer checked Controls

’ (s) aMtd agency information entered in CODIS
when category selected
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Version FBCP2 2013 RO
Status: Archived

Sections of this manual were taken from the current versions of FBWI2012 RQ
FBP2012 RO and 3500 CW 2013 RO. The revision history contains the substa
changes to the sections contained within this document.

FBCP2 Original
2013 RO Manual Location Revisi
Page Page
Updated referenfesgo iscipline
Entire manuals. Addgd®migsi ferences to
n/a n/a .
manual instrumeni/e er manuals
Updatedfforifattyg
Document
1 1 Structure Upd
FBWI2012 RO, . Removefyredundant and non-procedural
2-4 Section 1.2 ) .
page 38-40 anguage from entire section
FBWI2012 RO, . ated target DNA range for casework
3 Sectio
page 39 ples to 0.5ng — 1ng.
FBWI12012 RO, dated preparation instructions for
4 o
page 39 ositive Control Sample.
FBWI2012 RO, Removed reference to silicon spacer
4 . :
page 40 (originally in step 10)
3500C tions Updated example of plate record naming
6 2.4.1 and :
RO, page convention

Removed the following abbreviations from

0, Section 4 the table as they are not used or are
6 defined elsewhere: SH, SPK, LV, RBQ,
RBE, RBS, RBK, CIDI.
o UCW 2013 . Clarified documentation requirements
, pages 11- | Section 4 h .
37 throughout sections
FBP2012 RO, Section Removed examples in () from Type C
page 57 4421 description.
29 3500CW 2013 Section Moved paragraph beginning “If the sample
RO, page 28 4421 demonstrates....” from TYPE C to TYPE B.
. Added reference to Forensic Parentage
31 n/a Section 4.5

Manual
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Added reference to Budowle paper with
34 FBP2012 RO, Section 5 | Caucasian and African-American
page 77 )
population data.
Updated instructions based on chdge to
35-37 FBWI2012 RO, Section 5.3 | Standalone Popstats to perform st@tiSgcal
pages 53-55 :
analysis
FBP2012 RO, .
n/a pages 78-84 Section 5 | Removed allele freque
Updated reporting g ine® bgsed on
i FBP2012 RO, . Data Interpretati hagge 3500CW
39-42 pages 74-76 Section 6.2 2013 RO. Pater addressed in a
separate man
Merged '
42-43 FBPaZOelgSRO’ Section 6.1 | Added
bag scopg of rev
44 FBP2012 RO, Forms Upddte®ot& 4 at bottom of table
page 88
Added a line to document technical
FBP2012 RO, giewer verification of CODIS eligibility
45-47 pages For o )
90.91 94 modified to allow for documentation of
R Npropriate CODIS level for upload.
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