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1 General Overview
1.1  Main Analysis Window

1.1.1 There are four major disp

GeneMarker v2.9.0 Manual

lays in the main analysis window.

1 Navigator; Sample File Tree
2 Electropherograms

3 Report; Report Table

4 Project Summary

1.1.2 See HELPFUL ICONS INDEX for further detai
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1.2 Navigator; Sample File Tree

1.2.1 This view lists all the samples that are included in the project. Prefixes LD, PC and NC are
labeling the allelic ladder, positive control and negative control

1.2.2 The sheet icon to the left of the sample name indicated the quality of the internal lane standard
(ILS) with the following color/code:

e Green = High Lane Quality; Passing Size Standard =
¢ Yellow = Requires Verification =
e Red strike through = No Sizing Occurrence; faileddo call size Ol

e Red Question Mark = one or more quality, criteria are not met based on the

analysis parameters; See Quality. Reasons'Index for. more details.

1.3 Project Summary

1.3.1 This bar located at the bottom of the main analysis screén summarizes the project as well as alerts
the analyst to samples that did not pass,analysis parameters.

MNew 22 samples PC error: 110 MNC error: 3/3 Ladder error: 0/1 Fhailed=1

o New reflects the\data set isnot a project that has been previously analyzed.

o Ifthedfirst column reads'™odified, the project was previously analyzed in the
software.

e  The second column denotes the number of samples (including controls) contained in
theidata set.

o | \Columns 3-5 indicate the number of controls in the data set that do not meet the
quality criteria set in the software.

e Column 6 denotes the number of samples that were disabled.

e Column 7 denotes the overall number of samples, except the allelic ladder, that do

not meet the quality criteria set in the software.

1.3.2 NOTE: Flagging features are an indication of potential failures. The ultimate decision of
passing/failure is made by the analyst after further evaluation.

1.4 Calibration Chart Window

Controlled versions of Department of Forensic Biology Manuals only exist in the Forensic Biology Qualtrax
software. All printed versions are non-controlled copies.

© NYC OFFICE OF CHIEF MEDICAL EXAMINER

#Hagged=19


http://qualtrax.csc.nycnet/Default.aspx?ID=6313

FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

GeneMarker Manual
Status:Published Document ID: 6311
DATE EFFECTIVE APPROVED BY PAGE
03/09/2018 Nuclear DNA Technical Leader 3 OF 36

1.4.1 There are three major displays in the calibration chart window.

1 Sample List
2 Size Standard Template
3 Sample ILS

1.5

1.5.1

[ Calibration Chans
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This view lists all the samples that were processed in the project. The Score column represents

how well the size standard template and the sample ILS match. The closer the score is to 100, the
better the match. The sample may fail automatically if the size standard is bad enough, or may
have to be failed manually by the analyst.

1.6

1.6.1

Size Standard Template

easier comparison.

The template highlights all the peaks that should be labeled in the corresponding sample ILS for
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1.7  Samples ILS
1.7.1 The sample ILS displays the peaks that were detected. As well as the approximate start of the data

1.8

1.8.1

analysis view, indicated by the dash line.
Browse by All Color Window

There are four features in the Browse by All Color that allow for straightforward review of the
sample.

1 Sample Drop-Down
2 Max Chart Number
3 Scroll Within a Sample
4 Scroll Between Samples
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1.9  Sample Drop-Down

1.9.1 The sample drop-down lists all the samples within a project. A user can move between samples by
clicking on the sample name instead of scrolling through all electropherograms.

1.10 Max Chart Number

1.10.1 Max chart number views each sample by the number of dye lanes as per thefuser’s needs during
sample analysis.

1.11  Allele Labels

1.11.1 When analyzing samples in the Main Analysis window or the Browse by All'‘Color window,
alleles may be colored yellow or red.

| THO1 | | D3s317 || Diessag | | D251335 |
160 180 200 220 240 260 L 240 800 | 320 340 360

L NN

7 i 3 15

175.0 216.6 265 .1 3949

316 G453 5106 5842
3 11 11 21
1529 225.5 2762 3323
3596 V505 VET4 EO007

1.11.2 This indicates that'one©r more quality criteria have not been met in the software. See Quality
Reasons Index for more details.

1.11.3 NOTE: Flagging features are an indication of potential artifacts and/or allelic imbalance, or peak
saturation. Thé ultimate decision of passing/failure is made by the analyst after further evaluation.

1.12 Peak Table

1.12.1 When analyzing samples in the Main Analysis window or the Browse by All Color window, a

&

peak table maybe added to supplement analysis by clicking Show Chart/Table icon
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1 Bue 957 17 O 95730 Undeter.. 13 oL
2 Blue 1437 1163 Das1173 13 Pazs 1217
3 Blue 207.8  82a 021511 a0 Pass 1006
4 Blue 2708 B2 _J_ 075820 100, Pass 461
5 Blue 2/49 456 (0 DYS820 11 ) Pasz 271
g Blue 3211 11540 CSF1PO 1o Pass 971
7 Blue 3293 F02 CSFIPO 12 Pazs 4E5

P )

1.12.2 This table will indicate'to an analyst which alleles were flagged and which quality reason was
triggered,, See PEAKCEABLE OPTIONS INDEX for further details.

2 Load Data

2.1 To start your project, go to File — Open Data — Add

2.1.1 Navigate to the network folder containing the data files (i.e. the .fsa files) to be analyzed.
2.1.2  Select files to add (include only one ladder per project)

2.1.3 Hold Ctrl key to select multiple files

2.1.4 If analyzing all files hold Ctrl and A keys

2.1.5 Select Open
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2.1.6  Ensure correct files are added to list

2.1.7 Deselect Auto-Elevate

Open Data Files f'5__<|
Data File List:
b sBunsh D28 mishuresiBun, HS1 2007-01-26 113533 AL fsa &dd b

TTTZTZTZTEZEZTEZZ
P

2.1.8 Select OK

U SRunsMD 28 mistures Run HS1_2007-01-26_113434-_pe.fza
U SRungh D28 mistures Run_HS1_2007-01-26 113035 ped.fza
S SRun_HS1_2007-01-26_113%36-_Buccal_27-28 1-8bisa
SR HS1_2007-01-26_113437-_Buccal 27-28_1-Bc.fza
CARun HS1_2007-01-26_113438-_Buccal 27-28 1-10afza

- SRun HS1_2007-07-26_113439-_Buccal 27-28 1-10b.fza

U SRun_HS1
S SRun_HS1_2007-01-26_113%41-_Buceal_27-28 1-20afza
S SRun_HS1_2007-01-26 113842+ Buccal_27-28 1-20b.fza
S SRun_HS1_2007-01-26 113843 Buceal_27-28 1-20c fza

ﬁ Channe | [~ Auto-Elevate

2007-01-26_113440_Buccal 27-28 1-10c fsa

2.2 Ensure that prefixes LD, PC and NC arc¢'labeling the allelic ladder, positive control and
negative control, respectively, in the Sample File Tree.

2.2.1 Ifthey are not, right click on'the samplename in the Sample File Tree — Set Sample Type —
Select appropriate sample type

2.2.2 Click Run Project located in the top toolbar.
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3 Run Wizard

3.1 In Template Selection window, select the appropriate existing template.

3.1.1 PowerPlex Fusion® LIZ - EVIDENCE

Template Mame: IFusiun

Panel |Fusion_OCME_no fiter = | |_|,|,| @l

Size Standard: IILSEUU

Standard Color. | OR&NGE

1 |
3.1.2 PowerPlex Fusion® LIZ - EXEMPLARS \A

Fusion Exemplars

Template Mame:

Panel: |Fusian_DCI'~"IE

Size Standard:

Standard Calar:
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3.1.3 Yfiler® LIZ

Template Mame: |TFiIer

Panel: |'1‘ﬁ|er_OCI'~"IE

Size Standard:  |LIZ_Yfiler

Standard Color: | ORAMGE

3.1.4 Click Next

3.2

3.2.1 PowerPlex Fusion® / PowerPlex Fusion® STRmix™

Run Wizard

Set data process options

Raw Data Analysis
[v Auto Range [frame)

Data Process - HID Analysis

-
[v Smooth
Bazeline Subbhaction:
[v Superior J4' Classic

[, Pull-up Correction

Size Calls™
¢ Laecal Southern

& 5ave ‘

{indon +| ’ ’

[T Enhanced Smaath

[ Enhanced

[v Spike Removal
[w Saturation Detection T Saturation Fepair

" Cubic Spline

D G

alleleCal
[ Auto Range [bps)

Start; |55 - End. |510 &

[v Score Filker
Peak Detection Threshaold: j

Min Intenzity; |50 = MaxIntensity 32760 5

Percentage » |0 = Global Max
MNote: Use Panel Editor to set kin Intensity

and %% Global Max for peaks within Markers

<< Back LCancel

In the Data Process window, ensure the following settings are used based on amplification kit.
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3.2.2 PowerPlex Fusion® EXEMPLARS
Run Wizard @
Data Process - HID Analysis
Set data process options
Raw Data Analysis Allele Call
W Auta Range [frame) [~ Auto Range (bps) | I
o 2 (10000 3] Stat: [55 =] End [0 =
[v Smoath [~ Enhanced Smaoath W Score Filief |
Baseline Subtraction: Peak Detection Threshold: j l
[v Superior [~ Clazsic [ Enhanced Min Intensity: |50 > Max lntenzity: | 32760 5
[~ Pull-up Comection [v Spike Remawal Percertage » |10 +| Glabal Max I
[v Saturation Detection [ Saturation Repair Mote: Use Panel Editor to sgbMin Intengity I
. and ¥ Global Max for peaksWwithin Markers
Size Call
{* Local Southemn " Cubic Spline
[E Save | << Back J Cancel
323 Yfiler®
v -
Run Wizard ' ‘ @
Data Process=HID Analysis
Set data prozéss optionz
Raw Data Analysise Allele Call

33

L Auto Range [frame]

B azeline Subtraction:

Size Call

& save |

Stagfzaon ] End [a000 3]
[ \Smabith [~ Enhanced Smoath

W Pull-up Correction  [w Spike Fiemoval

* Local Southern ™ Cubic Spline

[ Superion [v Clazzsic [ Enhanced

W Saturation Detection [ Saturation Fepair

[~ Auto Range (bps]

Stat: |75 3| End [410 4
[v Score Filker
Peak Detection Threshaold: j

Min Intensity; |75 = MaxIntenzity, (20000 5
Percentage » |8 +| Global Max

Mote: Use Panel Editor to set Min Intensity

and % Global Max for peaks within Markers

<< Back P Ment sy Cancel

Click Next
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3.4  Inthe Additional Settings window, ensure the following settings are used:

3.4.1 PowerPlex Fusion®/ PowerPlex Fusion® EXEMPLARS/ PowerPlex Fusion® STRmix™

Run Wizard M
Additional Settings - HID Analysis

Set additional optionz related to the different analyzis type

Allelic Ladder INONE LI ¥ Auto Select Best Ladder
Positive Control Template: IPP_Fusion j ¥ Auto Panel Adiustment
aillele Evaluatiorn
Peak Score:
Feject < IW Check W < Pass

1 Misture Evaluation

Walid Mixture Peak Percentage: IU %
Mir Misture M arker Mumber: |3

& save | Delate << Back m ‘ Cancel |

342 Yfiler®

Run Wizard
Additional Settings - HID Analysis
Set additional options related to the different sis bype

Allelic Ladder:  [NONE v Auto Select Best Ladder

Positive Contral Template: ¥ Auto Panel Adiustment

Allele Evaluation

[elete | << Back Ok LCancel
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3.4.3 IfNONE is listed under Positive control template = Select the Positive Control Template using
the dropdown:

e For PowerPlex Fusion®/ PowerPlex Fusion® EXEMPLARS/ PowerPlex
Fusion® STRmix™ - PP _Fusion
e For Yfiler® - Yfiler MPC

3.4.4 Note: Do NOT click Save within the Data Process Window. This will ovefwritéithe template for
all analysts.

3.5 Click OK — Once data has finished processing Click OK

3.6 On the top left corner of the screen, Click File — Click Save Projeet — Navigate to desired
folder and save project using the naming system based on the mstrument,date, injection
number(s), kit and analysis set (i.e. Newton090615 8-11UA)

4 Checking the Allelic Ladder

4.1  There are two areas in the Main Analysis windoew thatjindicate if the allelic ladder used for
analysis has passed.

4.1.1 Inthe Sample File Tree, a red@question mark next to the allelic ladder would indicate a potentially
failed ladder.

4.1.2 In the Project Summary, a ladder errorwould indicate a potential failed ladder.

42 Right click in the'Sample/File Tree = Click Select Max. Open the Browse by All Color Window

icon E= . Visually‘confirm all expected alleles in the allelic ladder are present.

4.3  If the ladder used.for analysis failed, click File from the menu bar - Click Open Data >
Highlight the failedladder from the Data File List = Click Remove - Click Add... = Navigate
to the .fsa filés = Select a different ladder for analysis = Click Open -> Click OK. Return to

Load Data, 2.2 and proceed.

5 Checking the Size Standard

il

5.1  Located on the top toolbar in the main analysis window, Click Size Calibration

5.2 Inthe Calibration Charts window, Click Chart Synchronize ~—
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53

5.3.1

532

5.4

54.1

54.2

5.5

5.6

5.7

5.8

5.8.1

5.8.2

Click Sample Name header to sort samples in order. In the Sample List, either Click on a
Sample or Navigate using the Up/Down Arrows, check the size standard for each sample as per
the amplification kit.

If the peak is recognized by the software, a green inverted triangle appears at the top of the peak.

If the size standard needs manual editing by adding or deleting a peak; Right Click on the desired
peak — Select Delete/Add Peak — Right Click Again — Select Update Calibration

Close Calibration Charts window.

If any sample is automatically marked as disabled by the softwaresreview the size standard in the
Calibration Charts window to ensure this was due to failing or poor sizestandard. If it is confirmed
that the sample has a failing or poor size standard, a rerun code mustibe applied to that sample.
Right click on the sample in Sample File Tree within, Main Analysis Window = Click Edit
Comments = Enter rerun code in Comments field 2> Click OK

If any sample has failing or poor size standardjand was not automatically marked as disabled by
the software, any peak labels present must be deleted. Open the Browse by All Color analysis
window —> navigate to the relevant sample(§) = highlight all peaks in one dye by holding down
Ctrl, left click and dragging aroundsany peaks present in that dye = click Delete to remove the
peak labels—> repeat for eachddye. Right cliek on the sample in Sample File Tree within Main
Analysis Window > Click Edit Comments = Enter rerun code in Comments field - Click
OK

In the Main Analysis window, Click on the Down Arrow next to the Show Color icon located
in the top toolbar."= Click Hide"All

In the Sample,File Tree, Right Click on Allele Call —Click Select Max

In the Main Analysis window, Click on the Down Arrow next to the Show Color icon located
in the top toolbar. — Click ORANGE

Adjust axis to view size standard depending on amplification kit

Y,

On the top toolbar, Click Set Axis icon :
Click Fixed ‘X * — enter X axis range

PowerPlex Fusion® = 55-510
Yfiler® = 75-410
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5.8.3 Click Set Axis again — Select Auto Fit Y

5.8.4 Note: Analysts can zoom in/out by using the zoom icons located at the top toolbar. As
an additional option, hold down the left button on the mouse and drag the dotted box that appears
from the upper left to the lower right (around the desired “zoom in” area). To zoom out, hold down
the left button on the mouse again dragging the box from lower right to upper left. To scroll while
zoomed in, right click and hold while dragging the mouse in the direction you want to scroll.

5.9  Review size fragments by ensuring that all required peaks are labeled withift®/=,0.5bp of the
fragment size.

5.9.1 Ifapeak is not labeled, then the size standard fails.

5.10 Right click on sample in Sample File Tree within Main Analysis Window - ‘Click Edit
Comments = Enter rerun code in Comments field 2 Click OK

5.11 If any sample with failing or poor size standard has peaks called, the peak labels of those peaks
will need to be deleted.

5.11.1 Open the Browse by All Color analysis window > navigate to the relevant sample(s) = highlight

all peaks in one dye by holding down Ctrl, left elick and dragging around any peaks present in that
dye = click Delete to remove the peak labels= tepeat for each dye

6 Size Standard

6.1

6.1.1

6.2

6.2.1

PowerPlex Fusion®

PowerPlex Fusion® samples are run with the WEN ILS500. ILS500 has a range of 60-500bp
(Fragments: 60, 655.80,4005::20, 140, 160, 180, 200, 225, 250, 275, 300, 325, 350, 375, 400, 425,
450, 475, 500). All'size fragments must be labeled in the calibration chart and the orange dye lane.

500

200
600 ‘
400

200

T T T T T T T T T T T
2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000 6,500 7,000 7,500

Yfiler ®

Yfiler® samples are run with LIZ 500. The LIZ_Yfiler size template for LIZ 500 does not have
the 250 bp sizing peak labeled as it is not utilized for data sizing. This peak should not be labeled
within the Calibration Chart window. All other size calls in the range of 75-400 bp peaks must be
properly match scored/sized
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6.2.2 When viewing the size standard in the orange dye lane in the Browse by All Color, the 250bp will
be labeled. This peak is not being used for sizing.

75 100 139 150 160 200 300 340 350 400

8,000
¥ ¥ F ¥ v v ¥ v

v

4,000 v

2,000

0 -

T T T T T T T T T T T T T T T T T T T T T T T T
2400 2500 23800 3.000 3200 3400 3500 3800 4.000 4200 4400 4500 4800 5000 5200 54000 5500 5200 \6.000 6200 6400 6500 6200 7.000

7 Analyzing Samples

7.1  Analysis of the data can be performed in the Main Analysis windew and/ox the Browse by All
Color EE window.

7.2  Adjust axis to view samples depending on amplification kit
7.2.1 On the top toolbar, Click Set Axis icon B
7.2.2  Click Fixed ‘X > — enter X axis range

e PowerPlex Fusion®=,60-510
e Yfiler® = 90-340

7.2.3 Click Set Axis again — Seleet Auto Fit Y

T
7.2.4 Note: Analysts cah zoom in/out by using the zoom icons e located at the top toolbar. As
an additional option, hold dewn the left button on the mouse and drag the dotted box that appears
from the upper leftto,the lower right (around the desired “zoom in” area). To zoom out, hold down
the left button on the mouse again dragging box from lower right to upper left. To scroll while
zoomed 1, rightyelick and 'hold while dragging the mouse in the direction you want to scroll.
If using the Browse by»All Color window, adjust Max Chart Number to 2

7.3 Analyst may'choose to use the Peak Table icon to turn the

chart/table on and off.
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8 Editing a peak

8.1

8.1.1

8.2

83

8.4

8.5

8.6

Click on Peak to Highlight — Right Click— Click Edit Comments— Select Edit From List or
Type New Edit (refer to edit code list) — Click OK.

To select multiple peaks for editing, Hold the Ctrl key + left mouse click — Drag the mouse to
highlight intermittent peaks

Once the correct Edit is selected, highlight the peak and press Delete key to remove the label from
the peak.

To check peak history = Right click on peak = Click view(history.

Any changes made to the peak will be listed in order from most reeent down. Click on any line to
view specific change details in the Current/Old Values: window. Scroll all the way to the right to
view edit code applied to peak in Allele Comments‘¢olumn.

Note: If a label has been removed from a peak andneeds to be restored, Click on Peak to
Highlight — Right Click—Undelete. If an edit. needs'to be removed from a peak - right click on
peak > click edit comments = remove text fromiComments: box so the text field is blank -
Click OK (the E will still be visible butithe edit comment will be removed)

Note: Peaks will only be cofisidered stutterby the software if they are within 0.5bp from the
parent peak. If a stutter peak is >0.5bp ffom the parent peak the software will not automatically
filter this out as stutter, evenifis under the stutter filter percentage for that location. +/- 4 stutter
should not be manually edited fromsevidence samples in Fusion. Stutter < 30% of the parent peak
can be edited from™ Fusion positive control samples and exemplar samples..

9 Scheduling Re-Runs

9.1

9.2

9.2.1

9.2.2

If a sample Failed (oveér saturation, bad size standard, no data, etc..) = Right click on sample in
Sample Tree within Main Analysis Window = Click Edit Comments = Type Re-Run Code in
the comment box = Click OK

All peak labels must be removed from failed samples.

Open the Browse by All Color analysis window = navigate to the relevant sample(s) = highlight
all peaks in one dye by holding down Ctrl, left click and dragging around any peaks present in that
dye > click Delete to remove the peak labels—> repeat for each dye

If sample did not fail but re-run is desired - Right click on sample in Sample Tree within Main
Analysis Window > Click Edit Comments = Type Re-Run Code in the comment box = Click
OK
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10 Over- Saturation

10.1  Check for saturation detection

10.1.1 In the Main Analysis Window electropherogram a pink line will indicate the possible saturation of
peak. This indication will also be noted in the Peak Table as <SAT> for that allele in the Allele
Comment field.

10.1.2 If the sample has excessively saturated peaks (>10,000 RFU or split peaks) this sample must be
rerun at a dilution.

10.1.3 If a sample has labeled peaks above 7,000 RFU, and there ateé.manydnstance of pull-up, pull-
down, and/or elevated baseline, the sample may be rerunfat a dilution.

D6-2ng_DNA2c_FO1_011.fsa (06-2ng_DNAZC) (Refladder: 08-Allelic_Ladder_1_HO1 0%8Msa) 3

D851179
THGT
D 165535
AMEL
76 78 80 82 a4 a5
5,000 4
4,000
3,000 4
2,000 4
1,000
D n
7
82.2
5086
80.0
80.0
209
Mo. | File Name Size Height | Allele Quality ample Comments Qui #
1 O6-2ng_DMAZC_F... 739 4754 X sD
2 06-2ng_DMAZc_F... 1247 3879 16 Pass

= AS Thme PRAT- 198 N A 1T Fimen

10.2  Once the entire run has been reviewed, all edits have been made and labels have been removed
from all edited peaks, on the top left corner of the screen, Click File — Click Save Project

10.3  You must save over the existing project every time you save.
11 Exporting for LIMS (all systems and sample types)
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11.1  In the Main Analysis Window = Click the down arrow next to the Show All Color icon = Click
Show All to turn on all colors before exporting.

11.2  In the report display section of the main analysis screen, click on the down arrow next to the Save

Report icon = - . Ensure the “Save LIMS report” is selected.
11.3  Inthe LIMS report settings window that pops up, ensure the settings are asfollows:
11.3.1 The Size Range will be the same as the X- axis range for analysis:

e 90-340 for Yfiler
e 60-510 for Fusion/Fusion Exemplars

LIMS Report Settings @
Dyes Optiong —l
¥ BLUE v RED [ Size Rangelbps]
:: ‘ESELEDP:A. I From [60g,  todfBid l

[~ Abide By Fanel

T OGrouped By M arkers
[w Show File Mame

| Columns. .. |
[~ Show Sample Mame
v Show Deleted Peaks u W \’T
[ Hide Extra 5 amiple Mames [ Show Only Uncertain Alleles
| Exclude Beport Header [+ Show Rejected Low Score Alleles

Ok Cahcel |

11.4  In Options, click'on“Columns...”; use the Add/Remove buttons to ensure the Selected Columns
are presentiand listed in the order that follows:

Selected Columnz

Flate I

b arker

Dye

Size

Allele

Allele Comments
Sample Comments

Note: This is crucial to proper LIMS importation.
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11.5 Click OK; Click OK again in the Allele Report Settings window. Save the file as type “Excel File
(*.xlsx;*.xls)”” under the appropriate run name (delete suffix “ AlleleReport”).

11.6 Navigate to the data entry screen for the corresponding test batch in LIMS. Click Import
Instrument Data and import the excel file for the project.

12 Printing Initial Analysis Electropherograms (all system and sample types)

Note: If exporting a PDF of an electropherogram from a run that was analyzed in GeneMarker v 2.8.2,
please refer to section 18.

12.1 In the Sample File Tree = right click = select Max.

12.1.1 Do not select the failed samples that are scheduled for rerun due te “no®r poor size standard”.
The .pdf of electropherogram is not necessary since the sample status'is indicated on the rerun
table.

12.2  Click View—> Preferences = Others tab

12.2.1 Check box for “Enable Sample Grouping” - Click OK

12.3  In Main Analysis Window clickeProject=> Apply Sample Grouping (if grayed out return to step
12.1)

12.3.1 Click Group By Order on the bottom left
12.3.2 Change Group Sizeto 1
12.3.3 Click Match on the bottom right = Click OK

12.4  In the main analysis window = Click Set Axis = Click Fixed X axis The Size Range will be the
same as the\X- axis range for analysis:

e 60-510 for Fusion
e 90-340 for Yfiler

12.5 Click Set Axis again — Select Auto Fit Y
&

12.6 In Main Analysis window = Click Print Icon

12.6.1 Select OCME Print Template on left
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12.6.2 Ensure the settings match below:

12.6.2.1 Standard Tab:

Print Report

i+ Select an Existing Template or Create One

Template Mame: IDCME Frint Template
EJOCME Print Template

 Usze Last Template

Standard IAdvancedI Page I

Frint Type
’7(3' Marmal

= Chart Overlay

Sample
Al Samples

* Selected Samples

Diye
v BLUE
[ GREEM

W A

Content:
V¥ Electropherogram

PeakT able
% Follow Trace Chart
€ Start after All Charts B

12.6.2.2 Advanced Tab:

Print Report

* Select an Existing Temp

Template Mame:

EJOCME

=5 Ok Lancel

dvanced | Page |

[~ Print Project Comments

v Print Report Headsr

Marker:

W Print Markers

[~ Ahide by Pansl

[ Auto Scals Markers
Other:

I~ Grouped by Dye

v Mew Page for Each Sample

v Implement % Axis Settings

I~ Label Dyes & Peak Numbers W File Mame [~ Sampls Mame

[T EachPage [T ‘wWord'Wiap

v Each Page

Allele:
W Print Alleles
I Frint Edited Peak Orly
v tark Deleted/E dited Peaks

Label Peak Ratio
(% Label Peak Height Fatio
" Label Peak Area Ratio

= Usze Last Template

[v Print Samples with Grouping  Chart Height (mm): ISE ill

& Save | x LDelete |

LCancel |

So |
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12.6.2.3 Page Tab

Print Report

* Select an Existing Template or Create One Standard | Advanced Page

Template MName: IDCME Frint Template
EROCME Print Template

" Use Last Template

— Paper

Size Type: ILetter

Width [mm):  |215.9 Height [ram;
— Margin [mm)
Left: [120 Right: [12.0

Tom: |13.D Battam: |13.0

& Save | xXo

12.6.3 Click Preview = Click Export to File i

Export Report to Files

Expart Farmat: I FOF file

—File Maming Method=

12.6.4 Click on the “...” icon to choose the appropriate export directory for the PDF files

ure settings match below:

12.6.5 Click OK - Export Report to PDFs Events window will appear. Once completed click OK

12.7
analysis.

12.8 If analyzing Exemplars: Import all PDFs into LIMS.

If analyzing Evidence: Wait to import PDFs into LIMS until after the completion of STRmix
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13 Fusion Exemplars Only - Exporting EXEMPLAR table for STRmix™
input (for evidence table instructions see Section 16)

13.1 In Main Analysis Window Click the = icon = Select Show All In the report display section

of the main analysis screen, click on the report settings icon . Make sure settings match

below:

[ Allele Report Settings @i
Repart Style Optians &
" Allele List [v Extend Diploid Homozygous | I
 Forensics ™ gt ltems |
" Bin Table v Show Allele Méme I
{~ Peak Table [v Show Size [Dilbpz)
" Allele Count v Show Height

[ & Show Aga

[v Show File Mame | [ ShaiwScore

[T Show Sample Mame

Orientatiar A

" Harizontal (# Fertical |

[~ Shou*When No Allele Call
[ Shom Only Uncertain Alleles

W Show Rejected Low Scare Alleles

[ Exclude Sample lndex i Hide Extra Sample Mames
[ Exclede Report Header [ Show Selected Samples
Ok LCancel

13.2  Click OK - In the report display section of the main analysis screen, click on the down arrow

next to the Save Report icon ” . Ensure the “Save Report” is selected.

13.3 Navigate to appropriate folder and save file as an excel file (*.xIsx;*.xls)’named as “Run
name SM”

13.4  For proper STRmix™ import the GeneMarker® to STRmix™ macro needs to be run.

13.4.1 Open the exported project excel file from Step 13.3 above.
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13.4.2 Open GeneMarker® to STRmix™ macro.

13.4.3 Follow the instructions on the “instructions” tab.

13.5  After macro has run click “save as” within the GeneMarker® to STRmix™ macro file.
13.6  Change the file type to “.txt” (text, tab delimited)

13.7 Navigate to folder containing your project data and save file there.

14 Fusion Evidence Only - STRmix™ Analysis (stutter filters off)

14.1 Begin by importing the data from the initial analysis intoLIMSite‘generate(the edit sheet. Have
the edit sheet open in LIMS as you perform the second analysis with stutter filters off for
STRmix™ to refer to and ensure the same edits are being made the séecond time.

14.1.1 If Project is still open = Click Run Project 9 located in‘the'top toolbar.

14.1.2 If project is not open = Click File - Open Project 2Navigate to run > select project = click

open > Click Run Project ~7 locatedinthe top teolbar.

14.2  In Template Selection windew, select the appropriate existing template.

Run Wizard ‘ ' @
Template Selection
Set the template of the project
& Select an existing template of create one
AFusion Template Name: [Fusion_STRmix
L Fuson Exempars Fanet  |Fusion_OCME_STRmix_Nol_» | |1| | (=
| Fusion..S T mix
4 YFiler Size Standard:  |ILS500 - M
Standard Color: |ORANGE -
™ Use last template
= Save | 2 Delete | Hext > | LCancel

14.3 Click Next

14.4 In the Data Process window, ensure the following settings are used based on amplification kit

Controlled versions of Department of Forensic Biology Manuals only exist in the Forensic Biology Qualtrax
software. All printed versions are non-controlled copies.

© NYC OFFICE OF CHIEF MEDICAL EXAMINER



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

GeneMarker Manual
Status:Published Document ID: 6311
DATE EFFECTIVE APPROVED BY PAGE
03/09/2018 Nuclear DNA Technical Leader 24 OF 36

14.4.1 PowerPlex Fusion® STRmix™

Run Wizard

Data Process - HID Analysis
Set data process options

Faw Data Analysiz
[v Auto Range [frame)

T [10000 =]
v Smooth [~ Enhanced Smooth
Baszeline Subtraction:

[~ Classic

v Superior [ Enhanced

[ Pullup Correction v Spike Removal

[ Saturation Detection [ Saturation Repair

Size Call

{* Local Southern " Cubic Spline

& 5ave |

5]
Allele Call
[ Auto Range (bpz) | I
St [55 3]  End [510 3]
[w Score Filker

Peak Detection Threshald: j

Wi Intensity: |50 | Maklntensity: |32760 .3 ‘
Percertage » |0 = |(Global Max l

MHote: Lse Panel Editor to sebhdin Intensity,

and % Global Max far peaks within Makers

LCancel

14.5 Click Next

14.6

In the Additional Settings window, ensure the following settings are used:

Run Wizard

Additional Settings= HID Analysis

Set additional optigns related tathe different analysis type

=i

[NONE

PagitiverEantral Template: !P'P_Fusion ﬂ

Allele Evaliations v
Prak Sconss

Feject < |0.00 Check [1.00 < Pazz

[ Mixture Evaluation
b i
3

& 5ave | |

J Jv Auto Select Best Ladder

<< Back

v Auto Panel Adjustment

Lancel |

14.6.1 Note: Do NOT click Save within the Data Process Window. This will overwrite the template for

all analysts.
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14.7  Click OK = A window will pop up:

Use Old Calibration (=25

& Size Calibration

The internal lane sizes hawe been calibrated in the samples.
“ou may check Call Size Again to recall the sizes.

What to do:

Apply bo Al | Apply to Current

14.8  Check “Call size again” and Click Apply to All >"Allow data to process = Click OK

14.9  On the top left corner of the screen, Click File 2*Click Save Project = Save Project with suffix
_SM

14.10 Perform a second analysis of this run

14.10.1 Do not recheck or edit Laddeér, Size Standatd or Controls. Passing controls and size standard are
determined by the initial analysis. Leavesall controls and failed samples ENABLED

14.10.2 Remove the labels fromithe same peaks that were edited in the initial analysis. It is not necessary
to enter edit codesfagain.

14.10.3 If a sample had a remin code during the initial analysis it is NOT necessary to enter the rerun code
again.

14.11 Once the entire4un-has been reviewed, and labels have been removed from all artifact peaks,
Click File = Click Save Project

15 Fusion Evidence Only - Printing Electropherograms after STRmix™
Analysis (evidence samples only)

Note: If printing or exporting a PDF of an electropherogram from a run that was analyzed in
GeneMarker v 2.8.2, please refer to section 18.
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15.1 In Sample File Tree = right click = Select Max

15.2  Double click on sample to DESELECT:

All Controls (Ladder, PC, NC, Eneg, Mneg)
e Any failed sample

15.3 Click View=> Preferences = Others tab
15.4  Check box for “Enable Sample Grouping” = Click OK

15.5 In Main Analysis Window click Project = Apply Sample Grouping (if grayed.out return to step
9.2)

15.6  Click Group By Order on the bottom left
15.7 Change Group Size to 1
15.8  Click Match on the bottom right = Click OK

15.9 In the main analysis window = Click Set Axis =, Click Fixed X axis The Size Range will be the
same as the X- axis range for analysis:

e 60-510 for Fusion
e 90-340 for Yfiler

15.10 Click Set Axis agaifi — Select AutorFit Y
15.11 In Main Analysis‘ window = Click Print Icon

15.12 Select OCME, Print Template on left
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15.13 Ensure the settings match below:

15.13.1 Standard Tab:

Print Report

i+ Select an Existing Template or Create One

Template Mame: IDCME Frint Template
EJOCME Print Template

 Usze Last Template

Standard IAdvancedI Page I

Frint Type
’7(3' Marmal

= Chart Overlay

Sample
Al Samples

* Selected Samples

Diye
v BLUE
[ GREEM

W A

Content:
V¥ Electropherogram

PeakT able
% Follow Trace Chart
€ Start after All Charts B

15.13.2 Advanced Tab:

Print Report

* Select an Existing Temp

Template Mame:

EJOCME

=5 Ok Lancel

dvanced | Page |

[~ Print Project Comments

v Print Report Headsr

Marker:

W Print Markers

[~ Ahide by Pansl

[ Auto Scals Markers
Other:

I~ Grouped by Dye

v Mew Page for Each Sample

v Implement % Axis Settings

I~ Label Dyes & Peak Numbers W File Mame [~ Sampls Mame

[T EachPage [T ‘wWord'Wiap

v Each Page

Allele:
W Print Alleles
I Frint Edited Peak Orly
v tark Deleted/E dited Peaks

Label Peak Ratio
(% Label Peak Height Fatio
" Label Peak Area Ratio

= Usze Last Template

[v Print Samples with Grouping  Chart Height (mm): ISE ill

& Save | x LDelete |

LCancel |

So |
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15.13.3 Page Tab

Print Report

f+ Select an Existing Template or Create One

Template Mame: |OCHME Print Template
EJOCME Print Template

" Use Last Template

"Standard | Advanced Page |

Paper

Size Type: |Lettar j |
‘width [mm):  |219.9 Height [rom):  [279.4

I argiri [mm) Orientation

Left. [12.0 Right: [12.0 dBartrai |
Top |13 0 B othom: |13 0 " Landscape J
I Save | x Delete J & Ok ‘ LCancel |

15.14 Click Preview = Click Export to File icon &, Assute settings match below:

Export Report to Files

=

Export Farmat: | POF file

File Haming Method |

" Mamed by zample name

=]

Change to “Named by file
name” for STRmix analysis

15.14.1 Make sure thie “Save Group samples as one file” box is checked.

15.15 Click on the “...” icon to choose the appropriate export directory for the PDF files

15.16 Click OK > Export Report to PDFs Events window will appear. Once completed click OK

15.17 Import all PDFs (initial Fusion analysis and STRmix analysis) at the same time into LIMS.
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16 Fusion Evidence Only - Exporting EVIDENCE table for STRmix™ input

16.1 In the report display section of the main analysis screen, click on the report settings icon .
Make sure settings match below:

Allele Report Settings @
Repaort Style Ophions
" Allele List [v Extend Diploid Homozygous
(¢ Forensics ~ Eplt liems
(" Bin Table W Show Allele Mame
" Peak Table v Show Size [0.1bps]
™ Allele Count v Show Height
[~ Show Area
[v Show File Mame [ Show Score

Show Sample M
[ Show Sample Narne ™ Show [~ ‘when Nollele Call
Dirientation [~ Show Only Uncértain Alleles

" Horzontal ~ {® Vertical .
[v Show Rejected Low Score Alleles

[~ Exclude Sample Index [~ Hide€#tia Sample®ames
[ Exclude Report Header [~ Show Seleeted S amples
Ok LCancel J

16.2 Click OK

16.3 In the report display section of the main analysis screen, click on the arrow of the Save Report

icon e - . Click *Save Report”

16.4 Navigate'to appropriate folder and save file as “Excel File (*.xIsx;*.x1s)” named as “Run
name SM?

16.5 For proper STRmix™ import the GeneMarker® to STRmix™ macro needs to be run.
16.5.1 Open the exported project excel file from Step 16.4 above.

16.5.2 Open GeneMarker® to STRmix™ macro.

16.5.3 Follow the instructions on the “instructions” tab.

16.5.4 After macro has run click “save as” within the GeneMarker® to STRmix™ macro file.

16.5.5 Change the file type to “.txt” (Text, tab delimited)
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16.5.6 Navigate to folder containing your project data and save file there.

17 Reporting Analyst/Case Tech Reviewer Sample Review
17.1  Verify all STR runs associated with case file samples checking for:
17.1.1 Passing Allelic Ladder was used to analyze run

17.1.2 Passing controls were present

17.1.3 Passing Size Standard for relevant case file samples

17.1.4 Appropriate edits were made for relevant case file samples and labels were removed from edited
peaks

17.1.5 Any relevant samples needing re-run were scheduled and/or disabled
17.2  Determine if sample is suitable for comparison/STRmix ™ analysis
17.3 Ifatrue OL/OB was detected in a sample the ‘allele must be assigned a call for STRmix™

17.4  Open STRmix™ .txt input file and replacg’ OL/OB¢call with true call.

18 Re-printing/exporting a PDF for a sample from a run that was analyzed in
GeneMarker v 2.8.2

18.1 In the main analysis window,

18.1.1 'ClickiSet Axis = Click Fixed X axis The Size Range will be the same as the X- axis
range for analysis:

18.1.1.1 60-510 for Fusion
18.1.1.2 90-340 for Yfiler
18.1.2  Select Auto Fit Y

18.2  Click Tools=> Export Electropherogram

18.3  Set Output Folder to desired location for project PDFs by clicking s icon
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Export Electropherograms @
Output Falder: |M:'xSTF!_Data'\E!ﬂ._E!E‘-Athena\Em B\ Athenald1416_10-11_2016-09-14% J

18.4  Ensure settings match below:
18.4.1 Make sure to select PDF as export format

Select Dyes

v BLUE

v GREENM

| YELLOW

v RED
ORANGE

Dye Image Size
Wwidth: | 1024 pixels

Height: |700 pinelz l

[~ Oreimage persample
f¥hiuto Scalé Size Rahge
[ AutaScale Marker Intensity

Expart Format: l POF file  w

18.4.2 For exemplar or non-SMianalysis: In the suffix field enter the run name with a “_” before
it. (Ex« Newton061316 88-89U A)

18.4.3  For SM analysis: In the suffix field enter the run name with a ““_” before it followed by
_SMi(Ex: Newton061316 88-89U A SM) to indicate STRmix™ analysis.

18.5 Printing the ladder: Right click in the sample list = click Deselect All > Check the box for the
ladder - In'prefix field enter ladders_ > click Export

18.6  Printing the controls: Uncheck the box for the ladder and check the box for all controls in the run
—> In the prefix field enter controls_ - click Export

18.7 Printing the samples: Right click in the sample list = click Select All > Uncheck the box for all
ladders and controls in the run, leaving all samples selected = clear the prefix field = click
Export. This will create 4 PDFs for every sample, one for each dye.

18.8  Import all PDFs (initial Fusion analysis and STRmix analysis, as applicable) at the same time into
LIMS.
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19 HELPFUL ICONS INDEX

19.1 Main Toolbar Icons

Icon Name Function
Run Project | Opens Run Wizard for processing the data.
4
Show/Hide | Allows user to show/hide the frames for the Sample File Tree,
% 8 Toggles Synthetic Gel Image and Report Table, respectively.
Allows user the choice of viewing/hiding all color lanes or
B Show Color | single dye lane layer (with single left mouse click on the icon,
v obtain single dye view)
Allows for more discriminate view of electropherogram.
Alternately, hold down left mouse button and draw a box;
Zoom/Zoom . . .
Out dragging from top left corner to bottom right zooms in on
\ @\ image while dragging from bottom right corner to top left
zooms out.
Default sets Y-axis by maximum peak intensity for the sample
Set. A xis displayed. The other 2 options either auto-fit the Y-axis by the
% peak intensity of the alleles displayed, or allow for setting the
X- and Y- axes ranges manually.
Allows for comparative view display of sample
Browse
electropherograms by dye color. Individual samples can be
by All lected from the drop d in th ight
g Colors selected from the drop down menu in the upper right corner
= of the All Color Browser display window.
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19.2 Allele Call Icons available after raw data processing only; Sample File Tree Allele Call folder
must be selected

Nam
Icon e Function
@ Size . . . . c .
Calibration Displays calibration charts for linearity of lane analysis.
Show Allows user to toggle the display to show only the Peak
7= Table, the Peak Table and the Electropherogram, or just the
Chart/Table
Electropherogram.
. Save Peak Allows user toexport the Peak Table as an Excel(.xls) file or
Table a tab-delimited Text (.txt) file.
Allows user to call alleles by sample(s), by marker or by
dyes. Allows user to make some modifications to the
AN Call Allele threshold/filter settings without having to activate Run
Wizard again (i.e. Peak Detection Threshold, Stutter Peak
Filter and Peak Score Threshold).
Marker
Maer [ Nong- v Drop- Allows user to select a marker to view. Available after the
\ down samples have been compared to a Panel.
Menu
Event Log Displays the processing success/failure of each dye lane.
a3l Magic Activates the Start Your Project, Run and/or Report dialog
- Wizard boxes.
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19.3 Browse By All Colors Icons

Icon | Name Function
®\ e\ %gg::: gll/l ¢ Same use as in the Main Analysis Screen.
. Allows user the option to,show/hide X- and Y- axis grid
Show/Hide . . .
Mouse Cross lines that appeardat the tip of the mouse cursor along with
N Lines the basepair size and RFU value of the mouse cursor
position.
?\; Show/Hide Allows user the option to show/hide the Bin brackets at
- Bin Ranges the top and,bottom of the electropherogram.
_ Allows user the option to adjust the RFU intensities of
lﬁ Auto Scale low peaks to match the 1ntens1ty. of the hlghest.peak 1.n the
Markefs dye color. When low peaks are increased, the intensity
magnification factor is noted in the marker (can adjust
from 2X to 8X).
= Print Opens the Print Report settings box. Also accessible in the
Main Analysis screen.
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19.4 Report Table Icons located directly above the Report Table.

Icon Name Description
Rep.ort Allows user to customize Report Table display
| — | Settings settings.
1= Save Allows user to exportthe Report Table as an Excel
_— Report (.xIs) file or tab-delimited Text'(.txt) file.
Customize Allowsguser to select which bins to include/exclude
Bin in the ReportTable (check with TSL as this is
Column notiaccessible‘at this time)
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20 PEAK TABLE OPTIONS INDEX

Dye dye lane location of peak
Size peak basepair size (x-axis)
Height value given as relative frequency units (RFU) of the peak (y-axis)
Height peak height divided by height of highest peak in the dye lane or
Ratio Marker
indicates the area under the curve of the peak; calculated based
Area . .
on x-axis Start/End column settings
Area peak area divided by area of highest peak in the dye€ lane or
Ratio Marker
Marker locus location of the peak
bin location of the peak (based ondkit/system panel and ladder
Allele . .
analysis of project)
. absolute value of distance betweenithe peak center and Bin center
Difference | . .
in basepairs
assigns Pass/Check/Undetermined quality ranking for each peak
Quality relative to the Allele Evaluation Peak Score settings in the Run
Wizard (see Additional Settings)
an exponential curve based evaluation of the peak; calculation of
Score the value is based on signal-to-noise ratio and peak shape (or
morphology)
Start/End | beginning and finish;basepairs of the peak's Area calculation
software and user edited comments for the peak; right mouse
Allele . ; .
Comments click peak in chart to add peak edit comments or select from the
drop down list (more in Edit Comments Index)
user added)comments for the sample; right mouse click sample
Sample . .
Commentsh| MAmein the sample tree to add new sample edit comments or
select from the drop down list (more in Sample Comments Index)
Quality letter code abbreviation(s) of reason(s) for a peak 's Quality
Reasons assignment if ranked Check/Undetermined
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