MEDj¢o
WY R CAZ
$ C o YORK ¢z,

Ui
FORENSIC BIOLOGY,J\
PROTOCOLS FOR FORENSIC s\ﬁse ANALYSIS
Q0

Approvmg@@ ty:

Eugene Y. Lien, Tec@%rcaé eader — Nuclear DNA

?@ps(éﬁons

’60

Table of Contents o

General Guidelines for DNQQ?asework ................................................................. 7
Laboratory organization.... 0N .. ..o 7
Work Place Preparation @ ........................................................................................................ 7
Microcentrifuge tube @‘(gipette NANAIING ... 7
Sample RaNAING. L O o 8
[ ToTo Y1 [01To T F=T 111 .1 o o P 9
DNA EXIraction GUIAEIINES .......cooiiiiiiiiiiiiiei ettt e e e e e e e e e e e e e e eeeees 10

Extraction Negative FIOW ChartS...........uuiiiiiiiiii e e e e e e e e e e e e e e e e aeeeeannnnees 12

CoNtrols fOr PCR @N@lYSIS..... ittt e et e bbb e e e e e e e e aeeaaas 18
Concordant analyses and “dupliCate Ul ............ccooiiiiiiiiiiiirr e e e e e e e e e e e 18
EXOQENOUS DINA POLICY ...t e e et e e bbb a e e e e e e e e e e e e eaeaeees 22
DN NS o] = T [PPSO 24

DN T AN (1 = Tox 1 o] o 1 26
Chelex Extraction from Blood and Buccal SWabs.........ccooooiiiiiiiiiiiiiii e 26
Chelx Extraction from Soft Tissue (e.g. Fetus Samples)...........ouvvuiieiiiiiiiiiieiieeeeeeeeeeeeeeeeveiiienns 28
Chelex DNA Extraction from Epithelial CellS ..........cooiiiiiiiiii e 29
Non-differential Chelex DNA Extraction from Semen Stains or Swabs.............cccceevvvvvinnnnne. 30
Differential Chelex DNA Extraction from Semen Stains or Swabs.............ccccceeiiiiiiiin. 31

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



DINA EXIFACHION TTOM HEAUT ..o e 34

(@ 0 =T o =T i = T £ 35
HIgh Yield DNA EXIFACHON .......uuueiiiiieieeie ettt e e e e e e e e et e e e e e e eeeee e es 48
Extraction of Exogenous DNA from NS .........uuuuiiiiiiiiiii e e e 52
MagAttract DNA Extraction from Bloodstains and EXemplars .............viiiiiiiiinieeeeeeeee, 57
A.  Setting up M48 Test Batch and Saving Sample Name List ............ccceevvvvvvvvviiiiiiinnnnns 57
B Sample Preparation and INCUDALION ...........ueuiiiiiiiiee e 57
C BioRobot M48 Software and Platform Set-Up...........cccoovviiiiiiieeiiinn e 58
D.  Importing SampPle NAMES ......coooiiiiiiieeeei e s 62
E. Verifying Robot Set-Up and Starting the Purification .............cccoovvvvviiiiiiicicciieeeeen, 62
F.  Saving EXtraction REPOIt Page ........ccooiiiiiiiiiiiiiiiiiiiiiiis e 63
G Post-Extraction Clean Up and UV Sterilization ............ccccooveiiiiiiiieiiiiecccceeeeeiiiinns 63
H.  BioRobot M48 Platform Diagram .......cccoeeiiiiiiiiiiiiieiiiiiiii e e e e e e e eeeeeeeenaennes 65
l. LI 10 o] (=] 0T ] 1] o P 66
Reduced Volume Magattract DNA Extraction from Bloodstains & Q{h&r Casework Samples67
A Setting up M48 Test Batch and Saving Sample Name H)@ ....................................... 67
B Sample Preparation and Incubation...............cccccceenns ,\\ ............................................ 67
C BioRobot M48 Software and Platform Set-Up........ L T 68
D. Importing Sample Names .........ccccceeeeeeiiiiiennnnee. Q\ .................................................. 73
E.  Verifying Robot Set-Up and Starting the Purifigatlon .............cccovvvvveiiiicicccieeeen, 74
F.  Saving Extraction Report Page...... QX Qe 75
G Post-EXtraction ..........ccccccceeviiiin e Q/ .(\(Q .............................................................. 75
H.  Clean Up and UV StEriliZation .. .. 0. eeeeeeeeeeeeeessesseseseseseseseseeseseseseseseseseseeen. 75
. BioRobot M48 Platform Dﬁ_.é ..................................................................... 77
J. Purification and Concent OO .......................................................................... 78
K.  Troubleshooting............. %‘ D P 80
DNA Extraction of Bone Samples...gé,Q. .................................................................................. 82
Bone Processing......ccccccee..... OQ ......................................................................................... 82
Large Volume Demineralizafigi Extraction Procedure with Qiagen M48 Low Elution ..... 88
Microcon DNA Fast Flow @\IA Concentration and Purification ................... 100
Estimation of DNA Quag¥tty using the Rotorgené™ ..........ccccoovvveieeeeeeeennn 104
A.  Work Place Pr L1 [0 o PP PPPPPPPPPPPPN 104
B. ST= 0 0] 01 L ][ e PP 104
C. Remove re%ents for the master mix from the reagent freezer/refrigerator.................. 105
D.  Standard CUurve Preparation .................eeeeeee e ee e e e eeeeeeeeeeessassennns s aa s e s aaeaeaaaeeeees 106
E. Y= 0] o] LT o 1] o 1= = U1 o o [PPSR 107
F. Master MiX PreParatiOn ............uuuuuuuuunuiiaaeee e e e e e e e e e e e e eeeeeeaeteatana e e e e e e eeaaaeaeeeeeeeseennnnnes 107
(TR Y= 1 410 U= 207N [0 111 o o TP PSSR 109
[ Y0 1V Z= L (I @ o 1= = Ui (o] o P 110
l. @4 == T 1 1 PSSR 112
J. Sample and Data STOrAQE .......cooei i e e e 112
S Y g -1 £ R 113
L. <] 0 o AP P PP 114
Y N ST YA [ 1 (=T ¢ 0] €=3 = i [ o P UPPPUS 115
N.  Creating a Rotorgene Summary Page for LIMS IMpPort ........cccceeeeeiiiiiiiiiiiiieeiiiiiiiiies 117
(@ TR I 11V S T2 o o] RS 118

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



P.  Sample INTerpretation........ ...t e e e e e e e e e e e e eeeees 118

] (=TT (o1 PP PP P TP TTPPPPI 121
General Guidelines for Fluorescent STR ANalySIS ........coovvviiiiiiiiiiiiiiiiiiiie e, 122
B Fo 1 (o] oI o oot XTSI 122
SAMPIE NANAING. ...t e e e e e e e e e e e e e e s e aanes 122
Instrument and coMpPUter MAINTENANCE .........cceeiiiiiiiiiiiiiiaaa e e e e e e e e e e e e e eas 123
Identifler Kit and YML ... 124
Generation of AMPlIfication SNEELS.........ccvvviiiiiii e 124
Identifiler Sample Preparation for AMplifiCation ..............eoiiiiiii 138
A.  Preparing DNA aliquots for amplification (if applicable)..........ccccovvvvvviiiiiiiiciennnnn. 138
B. Identifiler — Sample and Amplification Set-Up........ccoooiiiiiiiiiiiii e 139
C. Thermal Cycling — all amplification SYStEMS ...........ccevvivriimiiiiiiieeeee e e 141
D. Amplification TroubleSNOOtING .........uuuuuiiiiiii e 144
Identifiler Analysis on the ABI 3130xI Genetic Analizer ............c........ RO 146
A, Setting Up A 3138 RUN.....coooeiiiiiiiiiiiiieiiee N, 146
B. CreatingaTestBatCh ........ccccovvvviriiiiiiciiciiieee e Q ...................................... 150
C. Foundation Data Collection (Importing Plate Record t\\ ........................................ 152
D. Preparing and Running the DNA Samples.......... \ .............................................. 153
E. Denature/Chill - For All Systems After Sample o] [P 160
F.  Turning the Oven on and Setting the Jemperature ........ccccoeevveeeeeeeeieiiieeeeeeeeiiienes 160
G. Placing the Plate onto the Autosa (L@ﬁlg and Unlinking Plate) .................. 162
H.  Viewing the Run Schedule......... Q ..... {\ .............................................................. 164
l. Converting Run for GeneSca \cllysu\é. ................................................................. 167
J. Re-injecting Plates ............a%\J..... ) e 167
K.  Water Wash and POP Cﬁﬁe C) ............................................................................ 168
L. Cleanup Database Utility {Q =10 ) USRS 169
TROUBLESHOOTING GUIDE .28 ... eeeesee e esesee e 170
Identifiler and YMI Genescan ,%1) SO PPPPPPPPPP 174
A.  Access to GeneSca ................................................................................................ 174
B.  Analysis Settings «Q. ............................................................................................... 176
C. Analysis........... @ .................................................................................................. 178
D. Analysis Tro 70T} 1] o PSPPSR 179
Identifiler and YM ng;typer ANAIYSIS .. 183
l. B 4 R N PP PP PRI 183
Il. Identifiler, 28 Cycles for High Copy NUMDET .........coiiiiiiiiiiie e 189
lIl.  Identifiler — High Sensitivity TeSHING ......ccvvvvriiiiiiiiiieeee e 198
V. Re-injection GUIdeliNeS — YMIL.......oooi i 208
V. Re-injection Guidelines — Identifiler, 28 CYCIES .........cviiiiiiiiiiiii s 209
V. Re-injection Guidelines — Identifiler, 31 CyCIeS .........cooviriiiiiiiiiiiiiii e 210
AV PR I {0101 o] ==Y o o o 1 Vo [ 212
YRIIEE Kit ™ Lottt 219
Amplification using the YfileF" SYStem .........coov oo 219
l. General Information for AMplifiCation...........ccoeiee e 219
Il. Generation of Amplification SNEEtS .........ooviiiiiiiiiiiii 221
[ll.  PCR Amplification — Sample Preparation................ceuuvvviiiiiiiiiiiiiiieeeeeeeeeeeeeeeeenennnnns 222
V. Thermal CYCING ..ccoo oottt e e e e e e e e e eeeas 225

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



Yfiler ™ — Capilary EIECIIOPROIESIS .........cveeieieeeiteeeee e eeeee et 228

A.  Preparation of 3130 BatCh ..........cvvuiiiiiiiiiiiiie e 228
o N o [0 [ g T IS T=Ta ] o1 [T PO 229
C.  Denature/Chill - For Yfiler™ After Sample Addition: ............coovvvvvviiiiiiiiiiiiieeeeennn 229
D B 10 IS =Y i 1] o 1 TR RRRPRPPP 230
POWET PIEX Y Kl ..ttt e e e e e e e e e e e e e e eeeeees 231
Amplification using the Promega PowerPIex Y System ...........uuuuiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeiiiinens 231
l. General Information for AMpPlIfiCatioN ... 231
Il. Generation of Amplification SNEEtS ........coevvvviiiiiiiiiiii e 233
lll.  PCR Amplification — Sample Preparation...............cooeuiiiiiiiiiiiininnneeeeeeeeeeeeeeeeeeeeienens 234
Y I 1= 0 = I 11 T 238
PowerPlex Y-Capillary EIECtrOPNOIESIS .......uueiiiiiiiiie e 241
A.  Preparation of 3130 BatCh ..........cvvuiiiiiiiiiii e 241
B.  Mastermix and Sample Addition for POWErPIeX............ccovoveeerveeeeieeeeen e 241
C.  AddiNg SAmMPIES:.....uuuuieiiiiiiii e b‘ ................................ 242
D. Denature/Chill - For PowerPlex Y After Sample AddItIO‘FL[/Q .................................. 242
E. 313K Settings ......cccccoeieiiiiiiiiiiic \ .......................................... 243
PowerPlex Y Genescan and Genotyper Analysis \Q ............................................... 244
MINFIIEE Kit.......ocvvoooeeeecee \Q ........................................ 256
Amplification using the Minifiler SYStEM ... oeeeeveromrrrrrr s 256
l. General Information for AmpﬂSTR®Q/ il PCR Amplification ................. 256
Il Generation of Amplification Setsad, .. R S S P PSR SR SRRSO 257
lll.  PCR Amplification — Samplea&ara é’n ................................................................ 258
IV. Thermal Cycling...............&S ... O ...................................................................... 260
Minifiler — Capillary EIectrophore&....C) .......................................................................... 263
A.  Preparation of 3130 batch...., A o 263
B. Master Mix and Sample AQQﬁion for MINIFIer™ .. 263
C. Adding Samples........., D i ———————————— 264
D. Denature/Chill — For MiaiFiler™ After Sample Addition: ..............evvveiiiiiiiiinnnnnnnn. 264
E. 310K SetliNGS ..o ettt 265
Genemapper ID ANalySlS . ...u e 267
A. CREATING A PROUJIECT ..ottt e e eea e e e e as 267
B. ANALYSIS INGS e 269
C.  VIEWING ANMALYZED DATA oottt ettt a e a e e e e e e e e e e s s s nnnnnnaneees 271
D.  SIZING .ttt e e e e e e e e e e e e e 272
E.  PLOT VIEWS .ttt e e e e e e e e e e e e ettt e e e e e e e e e e e e e e e e s s nnnnnennees 274
F. EDITING oottt ettt e e e e e e e e e e e e e bbbttt aaaaaaaaeaaaas 276
G.  EDITING - REVIEWER .......ccoi ittt e e e e e e e e e e e e e 282
H. PRINTING AND ELECTROPHEROGRAM GENERATION .....ccooovviiiiiiiiiiiiiiiieee 284
(@ U = 111V = To 3R 288
o 11TV @0 T = 291
RERUN COUBS ..ottt a e e e e e e e e e e e e e e e eeaeeeeeeesenbnnnnnnnnns 292
Genemapper ID Analysis Method Editor Settings...........oovvvviiiiviiiiiiiiiiiiiee e 293
ldentifiler ANAlYSIS SetINGS: . .cco oo 293
POWErPIexY ANalYSIS SettNQGS: ..uuuuuuiiiiiiiiie e e e ee ettt r e e e e e e e e e e e e aeeeeeeeeesennnnnnnnns 294
MINIFIler ANAlYSIS SEIINGS: .. .coiiiiiiiieeiiitttt e ettt a e e e e e e e e e aaeaaes 295

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



YFIler ANAlYSIS SUINGS: ..uuuuiiiiiiii e eeeeas 296

Genemapper ID-Troubleshooting GUIAE ...........oevuviiiiiiiiiiiiiiieee e 297
1. REDEFINING THE SIZE STANDARD ...t 297
2 ADJUSTING THE ANALYSIS DATA START POINT AND STOP POINT RANGE. 301
3 Genotypes Plot — Locus Specific Quality Flags ... 303
. PRINTING . . etiii ittt ettt e ettt e e e e ettt e e e e e e ss b be e e e e e e ansnteeeeeeeaannsrneeaeeens 306
5. ALLELIC LADDER ...ttt e et e e e e e e e e e eanas 307
6 ALLELE HISTORY .ottt ettt ettt e e e e e sttt e e e e e s nnnnneeaaeeeas 308
7 SAMPLE HISTORY oo e e et e e et e e e s eeees 309
8. TYPOGRAPHICAL ERROR IN SAMPLE.......ciiiiiiiiee et 310
9. TABLE ERRORS ...t e e e e e e e et e e e aaaeeaees 310
References —Allelic Ladders, Controls, and Size Standards............cccccvvviiiiiiiiiiiieees 311
ldentifiler AlIElIC LAUUEN ..o 311
Identifiler POSITIVE CONIOL .......iiiiiiiiiiiiii e e e e e e e e e e e e s 312
|_|225034o,\b< ................................ 313
MiniFiler Allelic Ladder...........cccooeviiiiicieiece e Q) et 314
MiniFiler Positive Control..............cccoveeeveeiiie e, ,\\ ........................................ 315
PowerPlex Y Allelic Ladder ...........ccccvviviiieiiiiinii, 0 T 316
PowerPlex Y Male Positive Control — Promega.......... Q\ ................................................ 317
PowerPlex Y Male Positive Control — In-House........ &'\ ................................................... 318
ILSB00........corrvoerrericisrreessreeceeene QXN 319
YFiler Allelic Ladder..........ocovvvven.. & ...‘..((& ........................................................... 320
YFiler Positive Control..................... Q§. ..... N s 321
YFiler Size Standard (LIZ GS500) (Y. - of@ vrerreerrserriinmiiniiniiisis 322
Default Table and Plot Settings ... ... C)O .......................................................................... 323
STR Results Interpretation..... ?“6., ................................................................. 378
. Allele Calling Criteria. ..........., o SRR 378
Il. Manual Removal of Non AI@% PeAKS ... 379
[Il.  Detection Of RAre ARIESN . ......ooeiiiiiie s 382
IV. Interpretation of STR %a ........................................................................................... 384
V. Interpretation of ¢ S 386
VI.  Reporting Proc L3RR TTR R PRUPPPPTN 396
VII.  Guidelines fogpdpterpretation of RESUIS ............vvvvvviiiiiiiiiei e 398
VIII. Guidelines@ reporting samples amplified with Identifiler for 31 cycles................... 420
Additional Interpretations of Y-STR Results and Complex Y-STR Results.428
Population Frequencies for STR'S .....uuiii e 430
l. Random Match Probability for Autosomal STRS.........ccoooiiiiiiiiiiiiier e 430
Il. Random Match Probability for Y STRS......ccooiiiiiiiiiiiie e 431
lll.  Combined Probability of Inclusion (CPI) for MiXtures ..........cccccvvvvvvevvevvvviniiiiinee e 433
Forensic Statistical TOOI (FST) ..ovvuuieiiiiieeieeeeiie e 435
l. A comparison profile must be available in orderto use FST ..., 435
Il. Sample Criteria for using the FST ... 435
. Hypothesis DUIIAING.........ooiiiii e e e e eeeaeeees 438
IV.  User defined factors that affect the drop-out and drop-in rates..........cccceeeevveeeeeeeeeeennn. 440
V. INSITUCTIONS ...t e e e e e e et et ettt ettt ettt bbb e e e e e e e e e e e e eaaeeeeeeeeeessnnnnnnns 442
A. Creating Evidence, Comparison, and Known Contributor Files for FST ................ 442

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



B. Y I (0] 1 A (RS (=1 o IR 445

C. Uploading Files and RUNNING FST ....coooiiiiiiiiiiieeeeee e 450
D. Interpretation Of RESUILS .........cooiiiiiiiiiiii e 456
Sample COMPATISONS ......iii i e e e e e e e e eeeees 460
AULOSOMAl STR RESUILS ....coiiiiiiiieeei e e e e e e e e e e 460
Y-STR RESUILS ..ottt e e e e e e e e e et et et e e et e bb e bbb e e e e e e e e e e eaaaeas 474
Paternity ANAIYSIS .....ocouiiiiiii i 483
RETEIENCES ...t e e aas 485
DNA-View for Paternity and Kinship Analysis ...........ccccvviiiiiiiiiciiieiicceeeee 490
l. Creating a DNA-View Worksheet and Import Record ..., 490
Il. Importing pProfiles INt0 DNA-VIEW ..........ooeviiiiiiiiiiiiiiiee s e e e e e e e e eeeeeeeaaaana s 492
lll.  Performing Paternity or Kinship ANAlYSIS .........uuuiiiiiiiiiie 499
V. IMPOrtiNg RAW Dal@l........uuuuuiiiiiiiii e e e e e e e e e e e e e e e e e ee e e e e as 514
V.  Troubleshooting DNA-VIEW...........ccoiviiiiiiiiiiiiiiiiiiae e Do, 521
Y o] 1= [0 [ G URPP Q’\ .............................. 536
Identifiler loci and approximate Size range........ccceceeeeeeeeeeeea ) ‘1, ....................................... 536
MiniFiler loci and approximate size range ...................... Q\ ........................................... 537
PowerPlex Y loci and approximate size range ........... Q\ ................................................. 538
YFiler loci and approximate size range .................... \ .................................................... 539
YM1 Genotyper Categories Table for ABI @Qx ,@\ ................................................. 540
Macro Filter functions - Allele Filters .....s Q((\’b .......................................................... 541
N\

N
> O
Highlighted sections indicate a new?@g{ocﬁ%at procedure

\
\30
K
O
XN
&
&
N

OO

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

GENERAL GUIDELINES FOR DNA CASEWORK

DATE EFFECTIVE APPROVING AUTHORITY PAGE
09-01-2014 NUCLEAR DNA TECHNICAL LEADER 7 OF 545

General Guidelines for DNA Casework

Laboratory organization

1. To minimize the potential for carry-over contamination, the laboratory is organized so
that the areas for DNA extraction, PCR set-up, and handling amplified DNA are
physically isolated from each other. Each of the three areas is in a separate room.

2. Based on need, microcentrifuge tube racks have been placed ifysample handling areas.
These racks should only leave their designated area to tran t samples to the next
designated area. Immediately after transporting sample&\ﬂ}e racks should be cleaned and
returned to their designated area. Q

3. Dedicated equipment such as pipetters should ng Téave their designated areas. Only the
samples in designated racks should m @oet\g@ areas.

4, Analysts in each work area must w rlate personal protective equipment (PPE).
Contamination preventive equip must be worn where available. All PPE and
CPE shall be donned in the b

Required PPE and CPE for eag&@boratory are posted conspicuously in each bio-
vestibule. O(\

Work Place Preparation (\
%

1. Apply 10% bleacr@)wed by water and/or 70% Ethanol to the entire work surface, cap
opener, pipette&(and computer keyboard/mouse (when appropriate).

2. Obtain clean racks and cap openers, and irradiated microcentrifuge tubes, and irradiated
water from storageArrange work place to minimize crossover.

Position gloves nearby with 10% Bleach/70% Ethanol/water in order to facilitate frequent
glove changes and cleaning of equipment.
Microcentrifuge tube and pipette handling

1 Microcentrifuge tubes, Microcon collection tubes, Dolphin tubes, and M48 tubes must be
irradiated prior to use.
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2. Avoid splashes and aerosols. Centrifuge all liquid to the bottom of a closed

microcentrifuge tube before opening it.

3. Avoid touching the inside surface of the tube caps with pipetters, gloves, or lab coat
sleeves.
4. Use the correct pipetter for the volume to be pipetted. For pipetters with a maximum

volume of 20 L or over, the range begins at 10% of its maximum volume (i.e., a 100uL
pipette can be used for volumes of 10-100uL). For pipetters with a maximum volume of
10uL or under, the range begins at 5% of its maximum volums\ , a 10uL pipette can

be used for volumes of 0.5-10uL). (1/
5. Filter pipette tips must be used when pipetting DNA afQthey should be used, whenever
possible, for other reagents. Use the appropriate sigefilter tips for the different pipetters;

the tip of the pipette should never touch the filter. &

6. Always change pipette tips betweeergﬁﬂ mq@%tch sample.

potential for aerosols, this m n ate a sample with DNA from other samples. The

7. Never “blow out” the last bit of Qm a pipette. Blowing out increases the
accuracy of liquid volume deﬁver@kls not critical enough to justify blowing out.

8. Discard pipette tips if they @entally touch the bench paper or any other surface.

9. Wipe the outside of the@pette with 10% bleach solution followed by a 70% ethanol
solution if the barrel s inside a tube.

&
O
Sample handlingQ

1. Samples that have not yet been amplified should never come in contact with equipment in
the amplified DNA work area. Samples that have been amplified should never come in
contact with equipment in the unamplified work area.
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2. The DNA extraction and PCR setup of evidence samples should be performed at a

separate time from the DNA extraction and PCR setup of exemplars. This precaution
helps to prevent potential cross-contamination between evidence samples and exemplars.

3. Use disposable bench paper to prevent the accumulation of human DNA on permanent
work surfaces. 10% bleach followed by 70% ethanol should always be used to
decontaminate all work surfaces before and after each procedure.

4. Limit the quantity of samples handled in a single run to a manageable number. This
precaution will reduce the risk of sample mix-up and the poterp{i for sample-to-sample
contamination. \(1/0

5. Change gloves frequently to avoid sample-to-sample '}amination. Change them
whenever they might have been contaminated wit A and whenever exiting a sample
handling area. &

Q 0

6. Make sure the necessary documen a.jfgfis (&pletely filled out, and that the analyst’'s ID

is properly associated with the no ns.ﬁb\

Qg) (,00
Yo
Body fluid identification 6\\
O
1 The general laboratory %&/ is to identify the stain type (i.e., blood, semen, or saliva)

before individualizatio
robberies, and ass

B attempted on serious cases such as sexual assaults, homicides,
. However, circumstances may exist when this will not be
possible. For ex e, on most property crime cases when a swab of an item is
submitted for g, the analyst will cut the swab directly for individualization rather

than testing swab for body fluid identification.

2. A positive screening test for blood followed by the detection of a real-time PCR
guantitation value greater than or equal to 0.1 pg/uL is indicative of the presence of
human blood.
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3. High Copy Number (HCN) testing is performed when the samples have a quantitation

value >310.0 pg/uL for YFiler (at least 100 pg per am@d,>>pg/uL for PowerPlex Y (at
least 100 pg per ampx20 pg/uL for Identifiler 28 cycles (at least 100 gy pmp) or
>10 pg/uL for Minifiler (at least 100pg per amp).

High Sensitivity DNA testing (Identifiler 31 cycles) can be performed if samples have a
guantitation value of less than 7.5 pg/pL (or 20 pg/pL) and greater than 1 pg/pL.

DNA Extraction Guidelines Q\b‘
Slightly different extraction procedures may be required for each\lype of specimen. Due to the
varied nature of evidence samples, the user may need to procedures.
1. All tube set-ups must be witnessed/confi startlng the extractioNQTE:
For differential extractions, the tube seéS be witnessed after the incubation step.)

2. Use Kimwipes or a tube openerée)t&e @es containing samples; only one tube should
be uncapped at a time.

3. When pouring or pipetting Che@olutlons the resin beads must be distributed evenly in
solution. This can be achieve shaking or vortexing the tubes containing the Chelex
stock solution before aliqu€t)'

4, For pipetting Chelex, Wﬁ)lpette tip used must have a relatively large bore — 1 mL pipette
tips are adequate. (Q

5. Be aware oféngﬂ’ particles of fabric, which may cling to the outside of tubes.

6. With the exception of the Mitochondrial DNA Team, two extraction negative controls (E-
neg) must be included with each batch of extractions to demonstrate extraction integrity.
The first E-Neg will typically be subjected to a micro-con and will be consumed to
ensure that an E-neg associated with each extraction set will be extracted concurrently
with the samples, and run using the same instrument model and under the same or more
sensitive injection conditions as the samples. The second E-Neg will ensure that the
samples in that extraction set can be sent on for further testing in another team or in a
future kit. In the Mitochondrial DNA Team, only one extraction negative control is
needed.

Refer to the end of this section for flow charts.
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The extraction negative control contains all solutions used in the extraction process but
no biological fluid or sample. For samples that will be amplified in Identifiler (28 or 31
cycles), PowerPlex Y, YFiler or MiniFiler, the associated extraction negative should be
re-quantified to confirm any quantitation value of 0.2 pg/pL or greater.

If a sample is found to contain less than 20 pg/uL of DNA, then the sample shobkl not
amplified in Identifiler (28 cycles); if a sample is found to contain less than 10 pg/pL of
DNA, then the sample should noé amplified in YFiler; if a sample is found to contain

less than 5 pg/pL of DNA, then the sample shouldoecamplified in PowerPlex Y; if a
sample is found to contain less than 10 pg/uL of DNA, then the\ mple shobkl not
amplified in MiniFiler. (1/0

Samples that cannot be amplified may be re-extracted\Q)aported as containing insufficient
DNA, concentrated using a Microcon-100 (see Se '3 of the STR manual), or possibly
submitted for High Sensitivity testing. Th interprgting analyst shall consult with a
supervisor to determine how to procee éth A samples may also be concentrated
and purified using a Microcon-100 if N suspected of being degraded or shows
inhibition or background quoresce® du@quantitation. Samples that are 1 pg/uL to
20pg/pL may be submitted for gt S Ivity testing with a supervisor’s permission.

S,

After extraction, the tubes cozfai g the unamplified DNA should be transferred to a
box and stored in the appropriat§ fefrigerator or freezer. The tubes should not be stored
in the extraction racks. C)O

All tubes must have th@omplete case number, sample identifier and IA initials on the
side of the tube. Tk{'é\%cludes aliquots submitted for quantitation.

N
O
OO
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Extraction Negative Flow Charts
HSC and PC — EXTRACTION NEGATIVE FLOW
AUTOSOMAL STR TESTING

All Extractions for
Autosomal STR
Testing to start

with an
“ENeg1”and an
“ENeg2"

! N
"ENeg1” to be aliquotted (L

for quantitation, amp’ed, All Samples fail. \\

and run alongside the ——"ENeg1" Fails——» Samples to be re- \Q

samples in “ID28 extracted.

Normal.” \Q

S

N
0\2\ 0‘6

All Samples pass. ?\

' O
"ENeg1" to be
Microconned to 20ulL. Q

&

A AP,

Samples in the same
RUE:\T @953’;’:‘1 FAIL extraction set cannot
e% n be microconned for
Normal” Parameters .
Identifiler.
PASS
e  Samples in same set IMPORTANT NOTE:
can be microconned
and runin “ID28 If samples need to be tested for Y-STR’s, they should be
Normal” Parameters. recut, re-extracted, and processed in accordance to the Y-
e  "ENeg2" will be used if STR flowchart. ENeg2 can be used under certain
additional testing using circumstances for Y-STR Testing. Consult with your
another methodology or supervisor or manager who will ensure that the additional
kit is required. testing will not conflict with the other samples within the
same extraction set.
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HYBRID — EXTRACTION NEGATIVE FLOW
AUTOSOMAL STR TESTING

All Extractions for
Autosomal STR
Testing to start
with an "ENeg1"
and an "ENeg2"

: ™

e "ENeg2"to remain Q'\
untouched.

e "ENeg1"tobe
aliquotted for All Sample !l’f\\
quantitation, "ENeg1" Fails——» Samples V e-
amp’ed, and run e ¢
alongside the ‘
samples in “ID28

High.” Q/Q r&\

"ENeg1" Passes \ \(\
X o‘
Q.

All Samples pass. ‘

V('p(\

"ENeg1" % be
Microconn@o OuL.

@)
&

3 ‘
Run the Microconned ReZiTg :;;t:grtha?on
ENeg1"in “ID31 High” ————FAIL—— procedure for
Parameters i
guidance
PASS

e  Samples in same set
can be microconned
and run in “ID31 High”
Parameters.

. If any extract needs to
go to Y-STR, "ENeg2"
will be used as per Y-
STR protocols.
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Y-STR TESTING (HSC, PC, and HYBRID)
EXTRACTION NEGATIVE FLOW

e  "ENeg2" to remain
untouched.
All Extractions for e "ENeg1"tobe
Y-STR Testing to aliquotted for All Samples fail.
start with an quantitation, "ENeg1" Fails————» Samples to be re-
"ENeg1" and an amp’ed, and run extracted.
"ENeg2" alongside the
samples in
“Normal.”
"ENeg1" Passes Q\
i N
5uL of "ENeg1" No samples in the
amp’ed and run in "ENeg1" Fails in 1D, same extraction set
“ID Normal” can be sent to ID
"ENeg1" Passes @Q \9&
Any sample > Q
be run in@ 6\
N
(S
Q ,
@ No samples in the
@ Run the Microconned same extraction set
0 "ENeg1"in “Y-STR ————FAIL——» can be microconned
0 Re-run” Parameters and run in “Y-STR Re-
O run” parameters

PASS

i

. Samples in same set
can be microconned
and run in any Y-STR
Parameter.

o "ENeg2"is left
untouched and can be
used under certain
circumstances (ex: If
"ENeg1" Microcon Re-
run fails, then "ENeg2"
can be run Microcon in
“Normal” to determine
pass or fail).
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X-TEAM — EXTRACTION NEGATIVE FLOW
AUTOSOMAL STR TESTING

Organic extractions for
Autosomal STR Testing to "ENeg2” and “EMeg3” to All Samples fail.
starl with an “EMeg1,” remain untouched. Samples to be ra-
"EMNegZ,” and an "EMeg3.” o "ENeqg1” to be aliquotted for . —_ extracted; Mo
All other extractions for o guantitation, amp'ed, and run [ ENeg1" Fail samples within
Autosomal STR Testing to alongside the samples in this set may be
start with an “EMeg1”and an ‘D28 Moarmmal " microconned.
“EMeg2”

"EMeg1” Passes

All Samples pass,

l \Q\Q

™
N
Q
,\\‘1/

.| If a sample needs to

, \O\
\S(’ é}\(\’b
0\2\ o
<E P

o
Q™)

o
e

amples in the same
extraction set cannot

be Microconned

A J

"EMegi1" to be
Microconned to 20ul.

L J

Run the Microconned

FAIL

F

be microconned for
Identifiler.

"EMNegi” in "ID28
Mormal” Parameters

PASS

Samples in same set can be
micracenned and run in "ID28 Normal”
Parameters.

"EMeg2” will be used if a sample from
the same exfraction set is going
additional Autesomal Testing.
“ENeqg3” will be used if a sample from
the extraction set is going to
Mitochondrial DA Testing.
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X-TEAM — EXTRACTION NEGATIVE FLOW
Y-STR TESTING

Samples in same
extraction set can be run
in Y-STR “Normal” and/or
—"ENeg2" Passes—®»  “High”; Additionally,
samples from the within

the same set may be
microconned.

“ENeg2" to be amp’ed,
and run “High.”

"ENeg2" Fails
v N>

Run “ENeg2” in A
“Normal”; No Samples]@q\s%e
samples within this ———"ENeg2" Passes— extracti can only be
set may be run @R “Normal”
microconned. ,k\
\\
xO

"ENegj' Fails A@Q

; \8 If sample(s) need to be
No samples in the C) é microconned, then
same extraction set O “ENeg2” to be
can be sent to Y- Q‘ < ) Microconned to 20uL
STRs

A

Microconned “ENeg2" to
be amp’ed, and run

«—"ENeg2" Passes

“High.”
"ENeg2" Fails
Samples in same
extraction set can only be Run Microconned

——"ENeg2" Passes

Microconned and run in Y- “ENeg2” in “Normal’;
STR “Normal” ‘
"ENeg2" Fails
IMPORTANT NOTE:
No samples in the

X-Team samples from the same extraction set may be same extraction set
run in autosomal and Y-STR or Mini-STR only, not both. can be microconned
If both Y-STR and Mini-STR testing is needed, re- for Y-STRs
extract sample for the appropriate kit.
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X-TEAM — EXTRACTION NEGATIVE FLOW
MINI-STR TESTING

. . , Samples in same
ENeg2" to be amp'ed, —"ENeg2" Passes—® extraction set can be run
and run. in Mini-STR.

"ENeg2" Fails
¢ v N,
-
No samples in the If sample(s) neﬁ'i?be
same extraction set microconpe en
can be sent to Mini- “EN Yo be
STRs Micro d to 20uL
i\v
S & .
Samples in same o (\

microconned and run in O be amp’ed and run.

extraction set can be E;@ Pa s\ Microconned “ENeg2" to
Mini-STR. Q‘ C)O

(,\60 "ENeg2" Fails
<X

X No samples in the
Q same extraction set
@ can be microconned

0@ for Mini-STRs

@)
QP
IMPORTANT NOTE:

X-Team samples from the same extraction set may be
run in autosomal and Y-STR or Mini-STR only, not both.
If both Y-STR and Mini-STR testing is needed, re-
extract sample for the appropriate kit.
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Controls for PCR analysis
The following controls must be processed alongside the sample analysis:

1. A positive control is a DNA sample where the STR alleles for the relevant STR loci are
known. The positive control tests the success and the specificity of the amplification, and
during the detection and analysis stage the correct allele calling by the software.

2. An extraction negative control consists of all reagents used in the extraction process and
is necessary to detect DNA contamination of these reagents &%‘&e the Y STR
system only detects male DNA, one cannot infer from a c Y STR extraction negative
the absence of female DNA. Therefore, an extraction negative control originally typed in
Y STRs must be retested if the samples are amped '&\@bntifiler.

N

3. Samples that were extracted together sheauld all e amplified together, so that every
sample is run parallel to its associate actj egative control.

4. An amplification negative control s@%istg@ only amplification reagents without the
addition of DNA, and is used Q‘ eCCBéNA contamination of the amplification reagents.

Failure of any of the controls does r%? a@omatically invalidate the test. Under certain
circumstances it is acceptable to ret egative and positive coea!STR Results
Interpretation Procedure for rulesdo) testing of control samples.

&

Concordant analyses\) “duplicate rule”

The general Iabora@licy is to confirm DNA results either by having concordant DNA

results within a caseyor (for 28-cycle systems) by duplicating the DNA results with a separate
aliquot, amplification, and electrophoresis plate. The most common situations are confirmation

of a match or exclusion within a case and repeating DNA testing when a low amount of DNA is
amplified. Concordant and duplicate analyses are also used to detect sample mix-up and confirm
the presence of DNA mixtures.

1. For evidence samples, the following guidelines apply:
a. Identical DNA profiles among at least two items (two evidence samples or one

evidence sample plus an exemplar) within a case are considered internally
concordant results (“duplicate rule”).
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b. If a sample does not match any other sample in the case, it must be duplicated by

a second amplification. If the only result was obtained using Y-STRs, this must
be duplicated in the Y system.

C. If after the first DNA analysis there is an indication that the sample consists of a
mixture of DNA, several scenarios must be considered. Further analysis steps
have to be decided based on the nature of each case. Consult with your supervisor
if you encounter a situation that is not represented in the following examples:

1) If all alleles in a mixture are consistent with com'pn\E‘from any of the
known or unknown samples in the case, e.g.&\Jictim and a semen source,
no further concordance testing is needed. er testing could be

performed if needed (e.g., to obtain a C profile).
°

display the same allele ¢ na , they are considered duplicated.

N

3) If one or more allele nn%ﬁb\g\accounted for by other contributors in the
case, the presen thereign component must be confirmed by a
second amplifi@b‘h. O

AN

4) If there is only o eésoample in a case and this happens to be a mixed

sample, the 6@2{\5 need to be confirmed by a second amplification.

2) If two or more mixtures in a éase arg'c\onsistent with each other and

d. Inconclusive sa s (as defined in the STR Results Interpretation Procedure)
that cannot b&\&ed for comparison do not require duplication.

e. Duplicata]ﬁ%ntifiler 28 amplifications may be required when there is less than
1000@ DNA in the total extraction volume (e.g., calculate total yield by
multiplying DNA concentration by the 200 uL in a Chelex extraction); any
duplicate amplification done for this reason should be performed as soon as
possible after extraction to minimize loss of DNA in the extract. However, if the
sample meets the concordance policy as described in Sections a-d above, a
duplicate amplification is not required.

f. Another method to satisfy this policy is if two different kits with overlapping loci
are used. At least two (2) autosomal loci must be duplicated to confirm results.
(For example, using Cofiler/Profiler Plus or Identifiler/MiniFiler on the same
evidence sample.)
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0. Automatic duplications designed to streamline testing of any evidence samples is

also permitted.

For exemplar samples, duplication is designed to rule out false exclusions based on
sample mix-up, and also to streamline testing. Duplication must start with a second
independent extraction, with the exemplar cut and submitted for extraction at a different
time. The two resulting extracts must be aliquotted for amplification separately at
different times, and aliquotted for electrophoresis separately and run on separate plates.
If there is no additional exemplar material available for extract,'Q% the duplication may
begin at the amplification stage. (19

To streamline testing, all suspect and victim exemplar@%y be duplicated.
Q

The following guidelines apply for required duplicgt%s:
xO

a. If the DNA profile of a victim’s%%m oes not match any of the DNA
profiles of evidence sampl e, including mixtures, the victim’s
exemplar must be duplic to éﬁinate the possibility of an exemplar mix-up.
This is because it is hj Iilﬁ@hat an exemplar mix-up would generate a false
exclusion. O\

S

b. Duplication of a victig<$.DNA profile is not necessary in a negative case (no

alleles detected in @’?Sn?:e samples).

C. Since duplic xemplar analyses are performed to confirm the exclusion, a
partial DNAyxofile (at least one complete locus) that demonstrates an exclusion
is suffici

d. If the DNA profile of a victim’s exemplamatches any of the DNA profiles of

evidence in the case, or is present in a mixture, the exemplar does not have to be
duplicated. This is because it is highly unlikely that a sample mix-up would
generate a false inclusion.

e. Non-victim elimination exemplars (such as consensual partners, homeowners,
business employees) will not be routinely duplicated. Duplication may be
performed for specific cases, if necessary.
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h. If the DNA profile of a suspect’s exempladtoes not match any of the DNA

profiles in the case, or in the local database, the exemplar does not have to be
duplicated. This is meant to streamline the process similar to convicted offender
testing

g. If the DNA profile of a suspect’s exemplanatches any of the DNA profiles in
the case, or in the local database, the suspect’'s exemplar has to be duplicated to
eliminate the possibility of an exemplar mix-uphis is meant to streamline the
process similar to convicted offender testing b‘

h. Pseudo exemplarsio not have to be duplicated, rega@}ass if the DNA profile
matches any of the DNA profiles in the case.

For evidence samples or exemplar samples analy \h DNA systems containing
overlapping loci, the DNA results for the gverlapping loci must be consistent. If no or
partial results were obtained for some pping loci, this amplification is still
valid if consistent results were obtai or. ast one overlapping locus (Amelogenin is

not considered an overlapping Io h# ontext). If the partial amplification confirms
a match or an exclusion of an pl%@ another evidence sample, it does not have to be
repeated. ?\

\
Partial profiles can satisfy the $ﬁcation policy. Consistent DNA typing results from at
least one overlapping locus inye different amplification is considered a concordant
analysis.

For Y-STR testing, {Q@Sample does not have to be reamplified if the internal duplication
rule applies or if t -STR results are concordant with the autosomal results: confirming
an exclusion orA¢lusion, confirming the presence of male DNA, confirming the number
of semen do@s. Based on the case scenario it might be necessary to reamplify in order
to confirm the exact Y-STR allele calls. There might not be sufficient autosomal data to
establish concordance.
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Exogenous DNA Policy

Exogenous DNA is defined as the addition of DNA/biological fluid to evidence or controls
subsequent to the crime. Sources of exogenous DNA could be first responders, EMT’s, crime
scene technicians, MLI's, ME’s, ADA’s, NYPD personnel, or laboratory personnel.

1. Medical treatment and decontamination of hazardous materials are the first priority.
Steps should be taken to minimize exogenous DNA as much as possible.

2. The source of any exogenous DNA should be identified so &&&‘amples can be properly
interpreted. It may be possible to identify the source by: (1/

a. Examining other samples from the same batc&@ similar occurrences.

N
b. Examining samples from different hatchesghandled or processed at approximately
the same time for possible Slmll% l@ces (such as from dirty equipment or
surfaces).

N &
C. Processing eIiminatio[nvépble%@ﬁook for exogenous DNA occurring in the field

or by laboratory pers
\

Samples should be routinely c@bpared to case specific elimination samples, personnel
databases, and the local database for possible matches. Mixtures may have to be
manually compared. X,

Q
control contains exogenous DNA, all the associated samples are
and their alleles are not listed in the report. The samples should be
=amplified, if possible.

If a negative or posifi
deemed inconcl

re-extracted %

3. If a clean result cannot be obtained or the sample cannot be repeated then the summary
section of the reports should stéiée following sample(s) can not be used for
comparison due to quality control reasons.”

4. Once exogenous DNA has been discovered, the first step is to try to find an alternate
sample.
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5.

As appropriate, a new extraction, amplification, or electrophoresis of the same
sample can serve as an alternate for the affected sample. For this type of alternate
sample the discovery of exogenous DNA is not noted in the report. However all
case notes related to the discovery of exogenous DNA are retained in the case file
for review by the quality assurance group, forensic biology staff, attorneys and
outside experts. A form is created that identifies the source of the exogenous

DNA by Lab Type ID Number, if known, and stating which samples were

affected.

If there are other samples from the crime scene which %Id serve the same
purpose, they could be used as an alternate sampl %or example, in a blood trail
or a blood spatter, another sample from the sam ﬁ‘frce should be used. Another
swab or underwear cutting should be used for xual assault. In this scenario,
the sample containing the exogenous DNA Id be listed in the summary
section of the report as follows: “The [sampgle] can not be used for comparison
because it appears to contain D@ istent with a {NYPD member, OCME
[laboratory] member, medicaQ Instead please see [alternate

sample] for comparison” %Sﬁ Yor the possible source(s) of the

exogenous DNA are lis @port. All case notes related to the event are
retained in the case f|$§6f by attorneys and their experts. A form is

created that identifies th 8urce of the exogenous DNA by Lab Type ID Number,
if known, and stating w samples were affected.

If an alternate sample c rG.(bt be found then only samples containing a partial profile of
the exogenous DNA ¢ e interpreted. Interpreting samples containing a full profile of
the exogenous DN Id lead to erroneous conclusions due to the masking effect of
significant amoun@ DNA.

a.

If a s@qe has a single source of DNA and this DNA appears to be exogenous
DNA then the following should be listed in the summary section of the report:

“The [sample] will not be used for comparison because it appears to contain

DNA consistent with a {NYPD member, OCME [laboratory] member,

medical responder}.” No names for the possible source(s) of exogenous DNA

are listed in the report. All case notes related to the event are retained in the case
file for review by the quality assurance group, forensic biology staff, attorneys,

and outside experts. A form is created that identifies the source of the exogenous
DNA by Lab Type ID Number and stating which samples were contaminated.
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b. If a sample contains a mixture of DNA and Alof the alleles from the source of

the exogenous DNA appear in the mixture then the following should be listed in
the summary section of the report. “The [sample] contains a mixture of DNA.
The mixture is consistent with a {NYPD member, OCME [laboratory]

member, medical responder} and at least [#] other individual(s).” The

[sample] will not be used for comparison.” No names for the possible source(s)
of exogenous DNA are listed in the report. All case notes related to the event are
retained in the case file for review by the quality assurance group, forensic
biology staff, attorneys, and outside experts. A form is created that identifies the
source of the exogenous DNA by Lab Type ID Number@&ﬂ stating which

samples were affected. (1/
N
©
DNA storage ,\Q
N

1 Store evidence and unamplified DNA i@ep e refrigerator or freezer from the

amplified DNA. QO

N &b\

2. During analysis, all evidence, plifidéd DNA, and amplified DNA should be stored

refrigerated or frozen. Freezil§ IS @erally better for long term storage.
3. Amplified DNA is discarded a@%e Genotyper analysis is completed.

O

4. DNA extracts are retain frigerated for a period of time, then frozen for long-term

storage.

g )
\)@

O

OO
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Revision History:

March 24, 2010 — Initial version of procedure.

September 27, 2010 — Added X-Team Extraction Negative Flow Charts (Pages 9, 10, and 11) to reflect practice.

October 28, 2010 — Added section on “Unresolved Discrepancies.”

February 2, 2012 — HSC and PC Extraction Negative Flowchart for Autosomal STR Testing modified to allow for the use of
Extraction Negative #2 in Y-STR Testing.

July 16, 2012 — Specific worksheets were removed and replaced with generic terminology to accommodate LIMS.

October 1, 2012 — X-Team Extraction Negative Flowchart for Autosomal STR Testing (Page 9) modified with an addition
of Extraction Negative #3 for use in Mitochondrial DNA Testing.

February 11, 2013 — Non-victim elimination samples will no longer be routinely duplicated. This is reflected in the addition
of 2.e and the revision of 2.f in the “Concordant analyses and ‘duplicate rule™ section.

April 1, 2014 — Procedure revised to include information for YFiler; concordant analysis policy was revised for clarification
and to allow for fewer duplicate amplifications.

May 21, 2014 - Updated to make reference to, and make use of, the “Unresolved Discrepancies Documentation” form.

September 1, 2014 — Removed “Unresolved Discrepancies” section.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

CHELEX DNA EXTRACTION FROM BLOOD AND BUCCAL SWABS

DATE EFFECTIVE APPROVED BY PAGE

07-16-2012 NUCLEAR DNA TECHNICAL LEADER 26 OF 545

DNA Extraction

Chelex Extraction from Blood and Buccal Swabs

Sample sizes for Chelex extraction should be approximatelyo3 liquid blood or saliva, 1/3 of
a svab, or a 3x3mm cutting of a bloodstain.

1.

10.

11.

12.

13.

14.

15.

Remove the extraction rack from the refrigerator. Extract either evidence or exemplars.
Obtain two tubes for the extraction negatives and label them. ' {x

Q

Have a witness confirm the names and order of the sam&\ \

Obtain reagents and record lot numbers. Q\Q
N
Pipette 1 mL of sterile deionized water i@ ea@ the tubes in the extraction rack.
o
Mix the tubes by inversion or vorte : 6(\

N
Incubate in a shaker (at appr@gb@@%) at room temperature for 15 to 30 minutes.
Spin in a microcentrifuge for 2&&@\minute5 at 10,000 to 15,000 x g (13,200 rpm).

Carefully remove supern (all but 30 to k). uIf the sample is a bloodstain or swab,
leave the substrate in ti&tu e with pellet.

%
Add 175 L of 5%@& (from a well-resuspended Chelex soi)tusing a P1000Lu
Pipetman . OQ

Incubate at 58°C for 15 to 30 minutes.

Vortex at high speed for 5 to 10 seconds.

Incubate at 100°C for 8 minutes using a screw-down rack.
Vortex at high speed for 5 to 10 seconds.

Spin in a microcentrifuge for 2 to 3 minutes at 10,000 to 15,000 x g (13,200 rpm).

Pipette aliquots of neat and/or diluted extract (usirig) o microcentrifuge tubes for
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real-time PCR analysis to determine human DNA concentration (refer to Section 4 of the
STR manual).

16. Store the extracts at 2 to 8°C or frozen.

17. In the LIMS system, navigate to the Data Entry page, assign the samples to a storage unit
(cryobox), and indicate which samples are completed.

18. Have a supervisor review the assay.

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Information added to accommodate LIMS.
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Chelx Extraction from Soft Tissue (e.g. Fetus Samples)

Sample sizes for this Chelex extraction should be approximately a 3x3mm cutting of tissue.

1. Remove the extraction rack from the refrigerator. Extract either evidence or exemplars.

Obtain tubes for the extraction negatives and label them. Have a witness confirm the
order of the samples.

2. Obtain reagents and record lot numbers.

3. Pipette 1 mL of sterile deionized water into each of the tubes irbt‘he extraction rack. Mix
the tubes by inversion or vortexing.

4. Incubate at room temperature for 15 to 30 minutes. Mix og’@ionally by inversion or
vortexing.

5. Spin in a microcentrifuge for 2 to 3 minutes at 10,000 %,OOO X g (13,200 rpm).

6. Carefully remove supernatant (all but 30 to 5.

7.

To each tube add: 20Q_of 5% Chelex II -resuspended Chelex soiti
1ul of 20 mg/m@ r)gﬁf

8. Mix using pipette tip.

9. Incubate at 56°C for 60 minutes,

10.  Vortex at high speed for 5 to co

11.  Incubate at 100°C for 8 minvﬁ‘usﬁg a screw down rack.

12.  Vortex at high speed for 5 t0*0 ?eonds.

13. Spin in a microcentrifuge for minutes at 10,000 to 15,000 x g (13,200 rpm).

14. As needed, pipette aliquo&d neat, 1/100 dilution and a 1/10,000 dilution (ué)ng TE
into microcentrifuge tub r real-time PCR analysis to determine human DNA
concentration (refer to_§8ttion 4 of the STR manual).

15. Store the extracts 0 8°C or frozen.

16. In the LIMS Sy@@ navigate to the Data Entry page, assign the samples to a storage unit
ca

(cryobox), an te which samples are completed.
17. Have a supéxysor review the assay.

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Revised procedure to accommodate LIMS.
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Chelex DNA Extraction from Epithelial Cells

(FOR AMYLASE POSITIVE STAINS OR SWABS, CIGARETTE BUTTS, SCRAPINGS)

Sample sizes for this Chelex extraction should be approximately a 5x5mm cutting or 50% of the
scrapings recovered from an item.

1.

2.
3.

HOo~NOOA

11.
12.

13.

Remove the extraction rack from the refrigerator. Extract either evidence or exemplars.
Obtain tubes for the extraction negatives and label them.
Have a witness confirm the order of the samples. y\b‘
To each tube add: 2@ of 5% Chelex (from a WeII-resusp@ied Chelex soh)ti
1ul of 20 mg/mL Proteinase K r\\

(Note: For very large cuttings, the reaction can be s\@fed up to 4 times this amount. This
must be documented. Scaling up_any higher requires permission from the
supervisor and/or IA of the cas% idat extract may need to be Microcon

f
concentrated.) \2§ &6\(\
Mix using pipette tip. O OO

Incubate at 56°C for 60 min .
Vortex at high speed for 5 to%10 onds.

Incubate at 100°C for 8 minut ‘using a screw down rack.

Vortex at high speed for 5 seconds.

Spin in a microcentrifug 2 to 3 minutes at 10,000 to 15,000 x g (13,200 rpm).

As needed, Pipette ali s of neat and/or diluted extract (usif)grit&

microcentrifuge tub r real-time PCR analysis to determine human DNA concentration
(refer to the “Estilggtion of DNA Quantity Using the RotorGene” procedure in the STR
manual). 00
Store the re@inder of the supernatant at 2 to 8°C or frozen.

In the LIMS system, navigate to the Data Entry page, assign the samples to a storage unit
(cryobox), and indicate which samples are completed.

Have a supervisor review the assay.

Revision History:

March 24, 2010 — Initial version of procedure.
July 16, 2012 — Information added to accommodate LIMS.
April 4, 2013 — The wording regarding the concentration of the aliquots needed for the RotorGene was changed to allow

more flexibility.
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NOTE:

Non-differential Chelex DNA Extraction from Semen Stains or Swabs

For very large cuttings 200 uL of Chelex might not be enough to provide enough
suspension of the sample. The reaction can be scaled up and reconcentrated
using Microcon concentrators.

Sample sizes for non-differential Chelex extractions depend on the circumstances of the case.
Regularly 1/3 of a swab or a 3x3mm cutting of a stain should be used. For cases where semen is
present but no sperm cells were detected, the sample size can be increased.

1.

2.
3.
4

RO ~NOoOO

=0

12.
13.

14.

D

Remove the extraction rack from the refrigerator. Obtain ij%'? for the extraction

negatives and label them. y\\

Have a witness confirm the order of the samples. \Q

Obtain reagents and record lot numbers. \Q

To each tube add: 20Q jof 5% Chelex %)nm a well-resuspended Chelex so)ti
1w of 20 mg/mL PQ/ a

7pLof1MDTT\A 6\(\

Use the pipette tip when addi G;ua D &o thoroughly mix the contents of the tubes.
Incubate at 56°C for approx%t‘el Qhours.

Vortex at high speed for 10 t6 3 conds.

Incubate at 100°C for 8 minut sing a screw down rack.

Vortex at high speed for 10 {980 seconds.

Spin in a microcentrifug 2 to 3 minutes at 10,000 to 15,000 x g (13,200 rpm).

As needed, pipette ali s of neat and/or diluted extract (usifjgrit&

microcentrifuge tub r real-time PCR analysis to determine human DNA concentration
(refer to the “Estimation of DNA Quantity Using the RotorGene” procedure in the STR
manual).
Store the ex¥gcts at 2 to 8°C or frozen.

In the LIMS system, navigate to the Data Entry page, assign the samples to a storage unit
(cryobox), and indicate which samples are completed.

Have a supervisor review the assay.

Revision History:

March 24, 2010 — Initial version of procedure.
July 16, 2012 — Information added to accommodate LIMS.
April 4, 2013 — The wording regarding the concentration of the aliquots needed for the RotorGene was changed to allow

more flexibility.
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Differential Chelex DNA Extraction from Semen Stains or Swabs

Approximately 1/3 of a swab or a 3x3mm cutting of a stain should be used for this type of
extraction.

1. Remove the extraction rack from the refrigerator.
2. Pipette 1 mL of PBS into each tube, including tubes for extraction negative controls, in
the extraction rack.
,\b‘
3. Mix by inversion or vortexing. \(1/
4. Incubate at room temperature overnight or for a m|n|n@1 of 1 hour using a shaking

platform (at approx. 1000 rpm).

5. Have a witness confirm the order of th&/@mp}g@

the substrate or swab. At thls he extraction negative controls with the date

6. Vortex or sonicate the substrate Q@\/ at least 2 minutes to agitate the cells off of
and time. 8

O

7. Label new tubes to hold the s or substrate remains. Sterilize tweezers with 10%
bleach, distilled water, and_78% ethanol before the removal of each sample. Remove the
swab or other substrate fr&'ﬁ the sample tube, one tube at a time, using sterile tweezers
and close tube. Place b or substrate in the sterile labeled substrate remains fraction

tube. (Q

N
8. Spinin a microe&trifuge for 5 minutes at 10,000 to 15,000 x g (13,200 rpm).
9. Without disturbing the pellet, remove and discard all butl56fjthe supernatant.
10. Resuspend the pellet in the remaining &y stirring with a sterile pipette tip.

11 To the approximately 50L of resuspended cell debris pellet, add 15Gsterile
deonized water (final volume of 200).

12 Add 1 pL of 20 mg/mL Proteinase K. Vortex briefly to resesg the pellet.

13. Incubate at 56°C for about 60 minutes to lyse epithelial cells, but for no more than 75
minutes, to minimize sperm lysis.
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14.

15.

16.

17.

18.

109.

20.

21

22.

During the incubation step do the following:

a. Label a new tube for each sample, including an epithelial cell extraction negative
control. Mark each tube as an epithelial cell fraction.

b. Add 50 [L of 20% Chelex (from a well-resuspended Chelextsmt)i to each
epithelial cell fraction tube.

C. Close tubes.

Spin the extract in a microcentrifuge at 10,000 to 15,000 x g (13 200 rpm) for 5 minutes.

Add 150 | of the supernatant from each sample and the q‘vﬁﬁnEQatlves to its
respective epithelial cell fraction sample tube. Store at 4\K; r on ice until step 20.

Wash the sperm pellet with Digest Buffer as foIIow;s\Q\

a. Resuspend the pellet in 0.5 mL Digest Bu(er

b. Vortex briefly to resuspend pell O

C. Spin in a microcentrifuge at ,000 x g (13,200 rpm) for 5 minutes.
d. Remove all but 50L of the rn @1 and discard the supernatant.

e Repeat steps a-d for a EOE;

Wash the sperm pellet once @enla(ﬂi&s follows:
a Resuspend the pellet in L sterile,@H

b Vortex briefly to res d pellet.

C. Spin in a microcenkifuge at 10,000 to 15,000 x g (13,200 rpm) for 5 minutes.
d. Remove all but of the supernatant and discard the supernatant.

Resuspend the pg&oby stirring with a sterile pipette tip.
To the appr@hately 50 resuspended sperm fraction and to the tubes camgetine
substrate remains and the sperm fraction extraction negative, agd ®56% Chelex, 1

pL of 20 mg/mL Proteinase K, anduL of 1M DTT. Mix gently.

Vortex both the epithelial cell and sperm fractions. The following steps apply to all
fractions.

Incubate at 56°C for approximately 60 minutes.
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23.  Vortex at high speed for 5 to 10 seconds.

24. Incubate at 100°C for 8 minutes using a screw down rack.

25.  Vortex at high speed for 5 to 10 seconds.

26. Spin in a microcentrifuge for 2 to 3 minutes at 10,000 to 15,000 x g (13,200 rpm).

27.  As needed, pipette aliquots of neat and/or diluted extract (usifgnt&
microcentrifuge tubes for real-time PCR analysis to determln man DNA
concentration (refer to the “Estimation of DNA Quantity U e RotorGene”
procedure in the STR manual).

\Q
28.  Store the extracts at 2 to 8°C or frozen. '\Q

29. In the LIMS system, navigate to the D ga\ge assign the samples to a storage unit
(cryobox), and indicate which sampl% e ce@pleted

30. Have a supervisor review the a(g\g\ O&
X~ \O
\O
(\
O

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Information added to accommodate LIMS.
April 4, 2013 — The wording regarding the concentration of the aliquots needed for the RotorGene was changed to allow
more flexibility.
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DNA Extraction from Hair

Refer to the following sections of the Protocols for Forensic Mitochondrial DNA Analysis:

Hair Examination

Mitochondrial and Nuclear DNA Hair Extraction

Mideo Macro/Microscopic Digital Imaging

Revision History:
March 24, 2010 — Initial version of procedure.
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Organic Extraction

Sample Preparation

Liguid/dry blood, bone marrow, oral swab and tissue sample preparation
Stained substrates and oral swabs should be cut into small pieces (3 x 3 mm). Tissues
should be minced into small pieces in a weigh boat using a sterile scalpel or razor blade.
Place samples in 1.5mL microcentrifuge tubes or conical tubes when appropriate. See
table below for various sample types.

,\b‘
Proceed to Section B: Sample Incubation (19
N‘
Sample type Amount ‘ (\\Q
Liquid blood 10010 SOOAL’\
O
Bone marrow Q@’Of@n to 1.5 x 1.5¢cm
N N
Oral swab R ‘\1/3. {& whole swab
Blood stain Qy {-(I}%)x 0.5cmto 1.5 x 1.5¢cm
: ?v o
Soft tissue ) N[ 0.5x0.5cmto 1.5 x 1.5¢cm]
S
Paraffin embedd«;@%sue 0.3x0.3cmtol1l.0x1.cm
Uv
X
. Q)Q
Bone preparation

Before extraction,é(&)ne or tooth specimen should be cleaned entirely of soft tissue and
dirt using a ran f methods, such as scraping, rinsing and sonication. A combination of
sterile scalp@ Sterile toothbrushes and running water should be used to clean the
specimen. For a sonication bath, the sample is placed in a conical tube and covered with
a 5% Terg-a-zyme solution. For additional cleaning, the sonication step may be repeated
multiple times by decanting the liquid and replacing with fresh Terg-a-zyme solution.

After cleaning, the sample is usually rinsed with distilled water and dried usirig¢a 56
incubator (drying time may vary from a few hours to overnight).

Note: Terg-a-zyme is an enzyme-active powdered detergent. A 5% solution should
be made fresh prior to bone preparation and cleaning. Refer to Appendix A
in the Quality Assurance Manual. Once prepared, the reagent will only be
effective for up to 16 hours.
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1. Photograph bone or tooth sample after cleaning. Measure and weigh specimen

prior to sampling.

2. If several bones are available, generally compact bone is preferred, such as
humerus, femur, or tibia.

*WARNING**

Protective eyewear, lab coats, cut resistant gloves, sleeve protectors, and
HEPA-filtered facial masks should be worn when cutting bone. Avoid
breathing bone dust. All cutting of bone must be done ,L{bder a biological

hood. \(19

3. Using an autopsy saw or a Dremel tool equipp th a 409 or 420 cutting wheel,
cut the bone specimen into approximately 5 mm size pieces. Take enough
cuttings for an end weight of approximatelyéb. For older or compromised bones,
several aliquots of 2g can be ex ed a@ combined during the Microcon step.
For tooth samples, the Whole,%1 h be taken. Note: The cutting wheel
should be disposed of afteK%c foNand the Dremel and hood should be

completely wiped dowr&r‘@ Ie0 and ethanol

Q

4, Place bone cuttings ir%O;ﬁ;conical tubes labeled with the FB case number,

ME#, PM item #, initials(;\\ date.

5. Cover bone cutting@%h 5% Terg-a-zyme solution and sonicate samples for 30-
45 minutes. Noté‘\Ensure water level in the sonicator is 1-2 inches from the
top. ((\Q

6. Decant Q\Perg-a-zyme and wash with distilled water until no detergent bubbles
remait

7. If necessary, repeat with fresh changes of 5% Terg-a-zyme and water washes until

the dirt has been removed.

8. Place the clean cuttings in a weigh boat on a small Kim Wipe. Cover with
another weigh boat. Label the weight boat with the FB case number, ME#, PM
item #, initials, and date.

9. Seal with evidence tape.

10. Dryin a 56C incubator for a few hours or overnight. After sufficient drying,
weigh bone cuttings. The bone sample must be completely dry before milling.
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Sample milling with the SPEX Certiprep 6750 Freezer Mill

All freezer mill parts that come into contact with bone specimens, such as the cylinders,
metal end plugs and impactors, should be cleaned, dried and sterilized prior to use. See
Step 22 for appropriate cleaning procedure.

1.

10.

Assemble specimen vials in the following order: metal bottom, plastic cylinder,
impactor, and metal top.

Place under UV light for a minimum of 15 minutes.
Label metal bottoms with a case identifier using a b@%k Sharpie.

Add bone cuttings to specimen vial around im '\r using decontaminated
forceps. Cover with metal top. Note: Shak cimen vial and ensure that the
impactor can move back and forth &

xO

Wipe down inside of mill Wlth@@'{ pt@ towdDo not use bleach or ethanol.
Plug in mill and switch Ol()\z\ O&

Obtain liquid nltrogen by filling transfer container. Be aware that the
liquid nitrogen tank may mpty when the detector level reads anywhere from
“V4" 1o “empty”.

*WARNING**

Liquid Nitrog gn be hazardous. Use cryogenic gloves, protective
eyewear/f hield and lab coats when handling. Avoid liquid nitrogen
splasheﬁb ace and hands.

Open?e freezer mill lid. Add liquid nitrogen slowly into the mill up to the FILL
LINE to avoid splashing and boiling over.

Place the specimen vial into the round chamber. If processing more than one
bone sample it is possible to save pre-cooling time by placing up to two vials in
the mesh container inside the mill.

Change cycle number to match total number of samples plus two (n + 2).
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11.  Adjust mill settings as follows:

Cycle set to # of samples + 2
Time T1 (milling) 2.0 min
T2 (pause) 2.0 min
T3 (pre-cool) 15.0 min
Rate Bones — 8-10

Teeth — 6-8

™
12.  Close cover slowly to avoid any liquid nitrogen splas SNand press RUN to start
the mill. Pre-cooling will begin followed by the milli ycle.

13.  During the 2-minute pause phase, it is now p %Ie to open the mill and remove
the finished sample using cryogenic gloves. N

14.  Place one of the pre-cooled sp @altlng in the dock in the round chamber.

15.  If liquid nitrogen level is
milling means that the
refilled, damage to th

level is low. If liquid nitrogen is not

©§L LINE , refill. A loud noise during
ill (%parts and cylinder can occur.

O
16.  Close the lid and preﬁ& again. Repeat from Step 11 until all samples are
processed. C)
XN

17. Inspect each s@le after removal from the mill. If sample is sufficiently
pulverized, @ove the metal top using the Spex Certi-Prep opening device.
Note: Sar@%s may be reinserted into the mill for additional grinding.

18. Using%contaminated tweezers, remove impactor from vial and submerge in 10%
bleach.

19. Empty bone dust into labeled 50mL Falcon tube. Ensure complete dust transfer
by tapping bottom of cylinder. Weigh bone dust and document.

20. Soak metal end parts and plastic cylinder in 10% Bleach.
21.  When milling is complete, switch mill to OF&nd unplug. Leave cover open for

liquid nitrogen to evaporate. The next day, lower cover and place in storage until
next use.
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22.  Mill Parts -Clean Up: Mill parts must be cleaned immediately after processing.

23.

If this is not possible, steps a-b must be completed before leaving overnight.
Rinse off with 10% bleach.

Soak all parts in 0.1% SDS.

Brush parts with a new toothbrush to remove any residual bone dust.
Rinse with water.

Soak parts in 10% bleach and brush each part in bleach individually.

Rinse with water.

Separate the plastic cylinders from the metal parts.

Rinse in 100% ethanol. ONLY the metal top, m;t&kbottom and

S@~oo0oTy

compactor can be rinsed in 100% ethanol. e the plastic
cylinder in ethanol as it will cause the plas q inder to break.

I. Use isopropanol to remove any identifyi@varks made with a Sharpie on
the tops or bottoms of the cylinders.

J- Dry and expose the parts to UV Ilghﬂ a minimum of 2 hours. The UV
light in a biological hood Strat@_ nker can be used.

Proceed to Section B: SamQé?}qc Q&\on
C) L

Laser Microdissection of Pro?ct@%onceptlon

1.

Initial processing OQ

The product of cébeeptlon (POC) can be received in different stages of
preparation: ((\

POC 5066%95 in saline buffer:

?emove tissue from liquid either by filtration or centrifugation:
= Transfer liquid to 50mL falcon tube
= Spin sample in a bench top Eppendorf or IEC Centra CL3R at
1000 RPM for 5 minutes
= Discard liquid supernatant

Submit sample to the Histology department for tissue processing
according to the OCME Histology Procedure Manual section E. Then
proceed as for b).
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b) POC fixated and embedded in paraffin blocks:

Contact histology department and ask them to prepare microscope slides
from the paraffin block using the following precautions:

= Use disposable blades for the microtome and discard after each
case.

= Clean working surface on microtome by wiping with 10% bleach
and alcohol before and after each case. %‘

= Use individual floating chambers for ea/@ ase

= Use uncharged microscope slides ,\\

The slides then should be stained wit atoxylin and eosin-phloxine
(H&E technique) as descrlbed in th O ME Histology Procedure Manual.
But again during the stal% pros@ure separate sets of jars have to be
used for each case.

C) Stained or unstained mic(\}{\opéhdes from POC blocks:

If the slides are?u“n ge)d, ask the histology department to stain them as
described above.sﬁenmise proceed with the microdissdetibnique.
Attention: for sl that were prepared by a histology laboratory outside
of the OCM reign DNA not from the mother and the fetus might be
present o@he slide.
%
2. PixCell lle ég\er Capture Microdissection
O
A traiathologist has to be present to distinguish decidual tissue from
chorionic villi and operate the laser. After the slide has been placed on the
microscope platform the pathologist will visually identify the area of interest,
mark this area for the laser, and activate the laser. The laser setting is specified in
the Arcturus instrument manual. The Forensic Biology Criminalist needs to be
present during the complete procedure to maintain chain of custody of the
evidence.

An area of chorionic villi and an area of maternal tissue should be collected on
separate CapSure caps. The caps can be stored and transported in 50 ml Falcon
tubes. A third unused CapSure cap should be extracted as an extraction negative
control.
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Use new scalpel and clean forceps to remove the film from the cap and transfer
the film to a fresh 1.5mL microcentrifuge tube containing8006f organic
extraction buffer, DTT, SDS and Proteinase K as described below.

Sample Incubation

1. Process an extraction negative with every batch of extractions.

2. Prepare the master mix in microcentrifuge tube or conip@tube and mix
thoroughly by swirling or vortexing very briefly. q/Q

For liquid blood, dry blood and bone marrow samplesiQ)

1 Sample 5 Sampk& 10 Samplgs 15 Samples
\Y
Organic extraction buffer | 400 uL ,L2.0xP 4.0 mL 6.0 mL
NN
20% SDS 10pL | S8L 100pL 150 pL
Proteinase K (20 mg/mL) 1}3,6}‘%_ OO‘ 68 L 136 pL 204 pL
Total Incubation Volume per s%% 400 pL
\gU
For bone samples: A
\Q)Per bone 1 sample 3 samples | 5 samples

o0 | (~2g dust) | (N+2) (N+ 2) (N+ 2)

Organic Extractjgﬁ?uffer 2370 1L 7.11 mL 1185mL | 16.59 mL
\J

20% SDS (YO 300 1L 900 | 1.5mL 2.1mL
1.0 M DTT 120 | 360 pL 600 1l 840 1L
Proteinase K (20 mg/mL) | 210 | 630 pL 1.05 mL 1.47 mL
Total Incubation Volume per sample 3000 L
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For teeth samples:
1 sample 3 samples | 5 samples
Per tooth (N+ 2) (N+ 2) (N+ 2)
Organic Extraction Buffer | 790 (L 2.37 mL 3.95 mL 5.53 mL
20% SDS 100 1L 300 pL 500 (L 700 pL
1.0 M DTT 40 L 120 4L 200 pL 280 1L
Proteinase K (20 mg/mL) | 70 L 210 WL 350 pl,\b& 490 L
Total Incubation Volume per sample R \(19 1000 (L
Q"
Q
For tissues and paraffin embedded tissue (e.g. microdi§s'e\cﬂon) samples:
ber k&imple 3 samples
er tlss§ . \&Zm 2) (N+ 2)
Organic extraction buffer 39%&‘ Aﬁb 1185 pL 1975 pL
\J OV
20% SDS SAL 150 pL 250 pL
1.0MDTT qub 60 L 100 pL
Proteinase K (20 mg/mL) | &8\ 105 pL 175 L
Total Incubation Volumerge}éample 500 pL

>

3. Add the ap@riate incubation volume of master mix to each sample tube and
eneg tub ortex tubes briefly. Make certain the substrate, tissue, or swab is
totall mergedNote: Reagent volumes may be adjusted in order to

accomrmodate the size or nature of a particular sample.
4. Place tubes in a shaking 56°C heat block and incubate overnight.
5. Proceed to Section C: Phenol Chloroform Extraction and Micfoctanup.
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C. Phenol Chloroform and Microcon Clean up

Set Up

Remove the Phenol:Chloroform:Isoamyl Alcohol (25:24:1) (PCIA) from the refrigerator.

Obtain organic waste jug for disposal of any tubes or pipette tips that come in contact

with PCIA.

*WARNING**

Phenol Chloroform is toxic. Protective eyewear, mask, la (ﬁt} and nitrile gloves
should be worn when handling. All work must be condu nder a chemical fume
hood. \

For samples possibly needing mtDNA or High Se ?ltivity DNA testing: Place one
Microcor® collection tube and one 1.5 icre\@ trifuge tube for each sample,
including the extraction negative, in tr; ker for at least 15 minutes. Note:
Irradiate multiple tubes (4-6) per Q@e sa to accommodate the total volume of
incubation buffer. C) O

1. Vortex and centrlfuge%“e &Cgated microcentrifuge tube samples at high speed
for 1 minute. Vortex and@ trifuge bone dust, incubated in 50 mL conical tubes,
for 5-10 minutes at 1(8@\RPM in Eppendorf Centrifuge Model 5810.

2. Obtain and Iabel§ﬂe prepared Eppendorf Phase Lock Gel (PLG) tube per sample,
including the ction negative. PLG tubes make phase separation easier and

are optiona\l)

NOT OFor bone samples, label as many tubes to accommodate the total
volume of incubation buffer per sample. For example, if you
incubated 2g of bone dust with 3 mL of incubation buffer, you will
need 6 PLG tubes.

NOTE:  See section D for PLG tube preparation instructions.

3. Centrifuge PLG tubes at maximum speed for 30 seconds.

4. Label Microcoff filters for each sample. Prepare the Micrdtooncentrators by
adding 100 L of TE™“to the filter side (top) of each concentrator. Set aside until
step 11.
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5. Add a volume of Phenol:Chloroform:lsoamyl Alcohol 25:24:1 (PCIA) to the PLG
tube which is equal to the volume of incubation buffer (typically 400q@ be
added from the samplelNote: When pipetting PCIA, you must penetrate the
top buffer layer and only aliquot the desired amount from the lower, clear
organic layer. Place used pipette tips in the organic waste bottle.

6. Have someone witness your sample tubes, PLG tubes, and Mitrotes.

7. Pipette the sample supernatant (typically 40Pt the PLG tube already
containing PCIA. For bone dust samples, pipette sevel;%ballquots of the
supernatant into multiple PLG tubes. Note: Do not b bone pellet.

8. Shake the PLG tube vigorously by hand or by i@é}’sion to form a milky colored
emulsion. Note: Do NOT vortex the PLG tu@

9. Centrifuge samples for 2 minutes at maxi speed to achieve phase separation.
(On Eppendorf Centrifuge Mod%@lSD&@Jm at 16.1 RCF or 13.2 RPM).

@grtlcles in the aqueous phase, or contains a
lot of fatty tissue, trans to er (aqueous phase) to a new PLG tube and
repeat Steps 7-9. No & eous layer from bone and teeth will usually be
discolored. Only repe ép enol-chloroform clean-up steps if any dust or
particles are present in ts@ queous layer. If it is not necessary to repeat the clean-

up step, go to Step 1:b

10. If the sample is discolored, ta|

11.  Carefully transfepie aqueous phase (top layer) to the prepared Mirocon
concentrator. careful not to let the pipette tip touch the gel. Note: Discard
used PLG @gmto the organic waste bottle.

O

12.  Spin cR/Iicroco@l concentrators for 12-24 minutes at 500 x g, which is
approximately 2500 RPM. (On Eppendorf Centrifuge Model 5415D, spin at 0.6
RCF or 2600 RPM). Note: Ensure that all fluid has passed through filter. If
it has not, spin for additional time, in 8-minute increments. If fluid still
remains, transfer sample to a new filter and microcon again.

13. Discard the wash tubes and place the concentrators into a new collection tube.

14.  Add 400 |L of TE* to the filter side of each Microc8rtoncentrator.
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15.  Spin again for 12 minutes at 500 x g. (On Eppendorf Centrifuge Model 5415D,

16.

17.

18.

19.

spin at 0.6 RCF or 2600 RPM). Note: Ensure that all fluid has passed through
filter. If it has not, spin for additional time, in 8-minute increments. If fluid
still remains, transfer sample to a new filter and microcon again.

Add 40 |L of TE™ to the filter side of each MicrocBrtoncentrator.Note: For
bone samples, add only 10-20Lpof TE “to each filter side to ensure smallest
elution volume.

Invert sample reservoir and place into a new labeled c [Betion (Ebe.

samples possibly needing mtDNA or High Sensitivit &A testing, invert sample
reservoirs into irradiated collection tubesppin at 1, g, which is
approximately 3500 RPM, for 3 minutes. (On Qpendorf Centrifuge Model
5415D, spin at 1.2 RCF or 3600 RPM).

Measure the approximate volu cove\'@%l and record the \Ndue:
Combine bone elutants befor 5@ volume.

Discard sample reserv0|r a\%\ad t sample volume depending on the starting
amount and expecte nt as follows using.THote: Samples may
be microcon’ed again o fu er concentrate low DNA content samples.

Sample type C O\ Final Volume

)]

High DNA cont
(Large amo of blood, fresh tissue, bone marrow, onad00 L
swabs, a’r:Q) ied bloodstains)

O
Medi NA content
(Smalf¥amounts of blood, fresh tissue, bone marrow, org200 L
swabs, and dried bloodstains); differential lysis sampleg

Low DNA content
(Formalin fixed tissue, dried bone, teeth, samples from| 100 (L
decomposed or degraded remains, some reference samples)
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20.  Transfer samples to newly labeled 1.5mL microcentrifuge tubes for storage. (For
samples possibly needing mtDNA or High Sensitivity DNA testing, transfer
samples to irradiated 1.5 mL microcentrifuge tubdlgcord the approximate
final volume.

21. As needed, pipette aliquots of neat and/or diluted extract (usif)grit&
microcentrifuge tubes for real-time PCR analysis to determine human DNA
concentration (refer to Section 4 of the STR manual).

22. Store the extracts at 2 to 8°C or frozen. ,\b&

23. In the LIMS system, navigate to the Data Entry pgg\g(as&gn the samples to a
storage unit (cryobox), and indicate which sam are complete.

,\Q
\0&

NOTE:  See Microcofitro @esh@é\g (in the appropriate section of the STR
manual) as ne@

?\

Preparation of Phase L(e\@%el (PLG) tubes

24, Have a supervisor review the assd

Make sure the plasticwasri(tyslng used is resistant to phenol and chloroform.

1. Without putti %ssure on the plunger, twist off the orangeacapdiscard.
Attach th dispensing tip(supplied) to the syringe and tighten securely.

(NOTE: of gray tip is optional for a smoother application of PLG. Less force
is ne ry when gray tip is NOT used.)

2. Apply firm pressure on the plunger to dispense PLG until it reaches the end of
gray tip. Add heavy PLG based on Table below. NOTEpB253.25 cc
corresponds to 3 lines on the syringe

Tube size PLG heavy Tube size PLG heavy
0.5mL 100uL 15mL 3mL

1.5mL 325uL 50mL 5mL

2.0mL 325uL
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3. Pellet the PLG by spinning the tubes prior to use. See table below.

Tube size | Centrifuge model | Speed Time
0.5to Eppendorf 5415C | 14 x 1000 RPM 30s
2.0mL Eppendorf 5415D | 13.2 x 1000RPM/16.1 x 1000RCF
15 and Sigma 4-15 C 1500 RCF 2m
50mL
A
Q
,\\‘1/
©
N
&

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Revised procedure to accommodate LIMS.
April 1, 2014 — Updated procedure to reflect use of DNA Fast Flow Microcons (Removed Microcon 100)
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High Yield DNA Extraction

A. Preparation
1. Extraction sets consist of 9 samples and one or two extraction negatives.
Additional extractions may continue sequentially during incubations.
2. Name the extraction set by its date and time using the following format:
“082010.1000". An “E” may precede the date and time o&the extraction.
3. The documentation will automatically calculate the l;el;%isite amount of reagents
needed for the extraction. y\\
o
4, Follow the procedures for Work Place Prepa& n (refer to the General
Guidelines Procedure of this manyal). &
Q' 58
@
B. Digestion \8 &6
ot O
1. Self-Witnessing Step@mirr@c% sample names and their order on the
documentation with th& n s on the sample tubes.
2. Obtain reagents and re lot numbers.
_— o o .
3. Prepare dlgestloq\tﬁﬁer in an UV irradiated tube (1.5 mL, 2.0 mL Dolphin, or 15
mL).
S
4. Prepare the\ghgestion buffer according to the calculated volumes on the

documeaﬁtlon. The volume for one sample is shown below.

Stock Solution Concentration 1 sample
0.05% SDS
(or 0.01% SDS when 0.05% 192 UL
using Poly A RNA at (or 0.01%) H

a later step)
Proteinase K
20 mg/mL

0.80 mg/mL 8 uL
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5. Vortex solution well. Add 200 pulof the digestion buffer to each sample. Open
only one sample tube at a time using the cap opener. Ensure that the swabs are
submerged in the digestion fluid. If necessary, add an additional 200 pL of the
digest buffer (including the Proteinase K) to the sample in order to submerge a
large sample, and be sure to document the deviation.

6. Record the temperatures of the heat shakers. Temperatures must be @ithin +
of the set temperature.

7. Incubate on the heat shaker at 56°C for 30 minutes wﬂ&%haklng at 1400 rpm.
8. Incubate on the heat shaker at 99°C for 10 mlnute;\g\]mh no shaking (0 rpm).
9. Place sample in cold block at 4°C for 10 mlq@ with no shaking (0 rpm).

10.  Centrifuge the samples at full s@ br@

11.  During the digestion perloqg@e crof?dDNA Fast Flow and elution
tubes, and print labels fo ra bes.

%\

Purification and Concentration\g

1. Prepare Microcoh E@)QFast Flow tubes and label the membrane tube and
filtrate tube cap. (\

2. Witness stg@onflrm the sample names and order on the documentation with
the nam&(pn the sample and Micrdtarbes.

3. Pre-coat the Microc6hmembrane with Fish Sperm DNA in an irradiated
microcentrifuge tube or 15 mL tube:

a. Fish Sperm DNA Preparation

I. Add 1 uL of stock Fish Sperm DNA solution (Img/mL) to 199uL
of water for each sample on the test batch.
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ii. Aliquot 200 uL of this Fish Sperm DNA solution to each
Microcon® tube. Avoid touching the membrane. The volume for
one sample is shown below. Refer to the documentation for
calculated value.

Reagent 1 sample
Water 199 uL
Fish Sperm DNA (1mg/mL) 1pL

NOTE: For samples with 400 pL of digest solution, n&?‘a 20 pL solution of

1 uL of Fish Sperm DNA (1mg/mL) with 1 ‘Hﬁ f water. Mix well
and add this solution to the membrane. re that the entirety of

the membrane is covered. In this m , all of the digest may be
added to the Microcorf’ membrane f total volume of 420 uL.
N\
4. Filtration Q/Q ,5\.0

a.

o

\ex \[ to its pretreated MicrScormbrane. If

on ration assay of a sample that has already been

sar‘rﬁl}a volume is lower than 200uL, raise the sample
v{p dH20. Aspirate all of the solution from the sample

Add the entirety of
this is a purificatj
extracted and
volume to 200p
tube by placing
discarded. C)O

ipette within the swab. The sample tubes may be

Centrifu e Microcoh tube at 2400 rpm for 12 minutes. An

additi 3 minutes may be required to ensure that all the liquid is

filt . However, do not centrifuge too long such that the membrane is
@~ If the filtrate does not appear to be moving through the membrane,
ute the filtrate and continue centrifuging the eluant into a fresh microcon

with a pretreated membrane.

If indicated on the evidence examination schedule or by a supervisor, or if
the filtrate is not clear, perform a second wash step applying 400 pL of
water onto the membrane and centrifuging again at 2400 rpm for 12
minutes or until the all the liquid is filtered. However, do not centrifuge to
dryness. This process may be repeated, as necessary. Document the
additional washes.

All samples undergoing extraction with 0.05% SDS must be purified and
concentrated a second time by repeating this section (Section C).
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b. Visually inspect each Microc6mmembrane tube. If it appears that more
than 5 pL remains above the membrane, centrifuge that tube for 3 more
minutes at 2400 rpm.
5. Elution
a. Open only one Microcdhtube and its fresh collection tube at a time.

b. Add 20 pL 0.1X TE to the MicrocShand invert the Microcdhover the
new collection tube. Avoid touching the membr

C. Centrifuge at 3400 rpm for 3 minutes.
d. Transfer the eluant to an irradiated a%
record the approximate volume. T

uL and should not be les
using 0.1X TE (if less)

‘1/

beled 1.5 mL tube. Measure and
tal volume should not exceed 30
n2 @. Adjust the final volume to 20 ulL
are\ e Microdomembrane.

e If the eluant appea(s;{} be(‘}dark color or is not clear, it may be necessary
to purify the s a@ Prepare a fresh Mlcr%(mbe and repeat

steps 4-5. O\
xS
f. Store the extra@@at 2 t8Gor frozen.

0. In the LI

ystem, navigate to the Data Entry page, assign the samples

toa st&@ge unit (cryobox), and indicate which samples are completed.

h. H6(Z3)a supervisor review the assay.

Q

Revision History:

March 24, 2010 — Initial version of procedure.
September 27, 2010 — Added language to Step 4 of Section C — Purification and Concentration.
January 30, 2012 — Added the use of 3% Trehalose in 0.1X TE as an elution buffer during the concentration/purification

step.

July 16, 2012 — Revised procedure to accommodate LIMS.

December 28, 2012 — YM100 microcons were discontinued by the manufacturer.

The manufacturer is now producing the

DNA Fast Flow Microcons. All references to the YM100's have been revised to the “DNA Fast Flow.” Spin times in
Section C, Step 4 have been revised for the new microcons.
April 1, 2014 — Removed the option to use PolyA RNA in Step C.3; removed the use of Trehalose and irradiated water in

Step C.5.

September 1, 2014 — changed High Sensitivity DNA Extraction to High Yield DNA Extraction
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Extraction of Exogenous DNA from Nails
Preparation

1. Extraction sets consist of 10 samples and two Extraction Negatives. Additional
extractions may continue sequentially during incubations.

2. Follow the procedures for Work Place Preparation in the General Guidelines
Section of this manual.
,\b‘
Digestion \(1/
1. From evidence exam, each nail (or group of n should be placed in an
irradiated tube. ,\

no

Add 200 pL of irradiated 25 m!\@TA/ﬁs solution to each sample.
3. Sonicate the samples for o@tou&@room temperature.
4, Label a new set of wrv%red @gocentrlfuge tubes with the sample identifiers.

5. Remove the supernat @S?om the samples and place in the labeled irradiated
microcentrifuge tubesqy

Extraction
Q)Q
1. Prepare the\ghgestion buffer according to the calculated volumes. The volumes
for one @nple are shown below:
Stock Solution Concentration| 1 sample
1.0% SDS 1.0% (0.96%) | 2.3 (2.25
pL

Proteinase K 0.80 mg/mL 9 uL

20 mg/mL

Irradiated water N/A 13.7 uL
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2. Prepare MicrocdhDNA Fast Flow tubes and label the membrane tube and

filtrate tube cap with the sample identifiers. Prepare and label the Mi€rocon
collection tubes, sample storage microcentrifuge tubes as well as post-sonication
nail collection tubes. The identifier for the post sonication nail collection tubes
should include “PS” as a suffix. For example, the post sonication tube for left nalil
ring finger could be “nail L4 PS”.

Witness stepConfirm the sample names on the documentation with the names
on all labeled tubes.

Vortex solution well. Add 25 pL of the nail digestio @t}Ter to each sample.
Open only one sample tube at a time using the cq@pener

Record the temperatures of the heat shaker&Q\‘emperatures must be 3Wthin +
of the set temperature. <
xO

Incubate on the heat shaker aﬁﬂc @&o minutes with shaking at 1400 rpm.
Incubate on the heat sha(ﬁt 9Q§C for 10 minutes with no shaking (0 rpm).

After removing from t%s ef, centrlfuge the samples at full speed, briefly.
Allow the samples to cogi\jor a few minutes while preparing for next steps or
chill for 10 minutes at@\

During the digesiQn period remove the nails using clean tweezers and dry them in
a hood. Wh%&@xy, place the nails in the labeled, post-sonication nail collection

tubes.
0\)

Purification @c%oncentration

1.

Self-witness stepConfirm the sample names on the documentation with the
names on the sample and Micro&dubes.
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2. Pre-coat the Microc6rmembrane with Fish Sperm DNA or a 1/1000 dilution of
Poly A RNA prepared as follows in an irradiated microcentrifuge tube or 15 mL

tube:

a.

OO

Fish Sperm DNA Preparation

Add 1 uL of stock Fish Sperm DNA solution (Img/mL) to 199uL
of water for each sample on the test batch.

Aliquot 200 uL of this Fish Sperm DNA sqgh&on to each
Microcor” tube. Avoid touching the m ane. The volume for

one sample is shown below. Refer extraction documentation
for calculated value. \Q
Poly A RNA Preparation &
xO
Make a 1/10 dllu@/of /mL of Poly A RNA as follows: add 2
puL of Poly A L of irradiated water and mix the

solution We() is @Ka final concentration of 100pg/mL.

Using thh g‘{utlon make a 1/100 dilution with 2 uL of
100ug/mL A RNA in 198 uL of irradiated water and mix the
solutlon&@ The solution has a final concentration of 1 ng/uL.

A uL of the 1ng/uL Poly A RNA solution to 199uL of water
ach sample on the test batch.
N
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iv. Aliquot 200 uL of this Poly A RNA solution to each Micro€on
tube. Avoid touching the membrane. The volume for one sample
is shown below. Refer to the extraction documentation for
calculated value.

Reagent 1 sample
Water 199 uL
Fish Sperm DNA (1mg/mL) 1uL
or Poly A RNA (1ngiuL)

?‘

NOTE: For samples with 400 pL of digest m@on make a 20 pL
solution of 1 uL of Fish Sperm D mg/mL) or 1 pL of
Poly A RNA (1 ng/pL) with 19 fwater Mix well and
add this solution to the memibg e Ensure that the entirety
of the membrane i er In this manner, all of the digest
may be added tz(g @ggoﬁ membrane for a total volume
of 420 uL.

&
3. Filtration Q‘C) C)OO
a. Add the entlretyf €3 Jeh extract to its pretreated Micr8eormbrane.
The sample tub(—%ﬁhay be discarded.

b. Centrifuge,&lg)Microco(?l tube at 2400 rpm for 12 minutes.
(\
C. Repe§§ﬂs wash step two more times applying 400uL of water onto
th brane and centrifuging again at 2400 rpm for 12 minutes for
6 al of three washes to remove any residual EDTA.

d. Visually inspect each Microcmmembrane tube after the third wash. If it
appears that more than 5 pL remains above the membrane, centrifuge that
tube for 3 more minutes at 2400 rpm.
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4. Elution
a. Open only one Microcdhtube and its fresh collection tube at a time.

b. Add 20 pL of irradiated water to the Micro¢band invert the Microcdh
over the new collection tube. Avoid touching the membrane.

C. Centrifuge at 3400 rpm for 3 minutes.

d. Transfer the eluant to an irradiated and labeled ML tube. Measure and
record the approximate volume. The total v ‘h@e should not exceed 30
uL and should not be less than 20 uL. Adj e final volume to 20 uL (if
necessary) with irradiated water. Disca@ MicrSamembrane.

e If the eluant appears to be a dark c or is not clear, it may be necessary
to purify the sample aga| repa@ fresh Mlcr%(mbe and repeat
st 3-4.
L@
f. As needed, pipett uo@ﬂ)f neat and/or diluted extracts (usifgifitB
microcentrifug S eal-time PCR analysis to determine human

DNA concentration. N\
\\O
g. Store the extra@@at 2 t8@Bor frozen.

h. In the LI ystem, navigate to the Data Entry page, assign the samples
toa st&@ge unit (cryobox), and indicate which samples are completed.

i. H6(Ze a supervisor review the assay.

Q

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Revised procedure to accommodate LIMS.
December 28, 2012 — YM100 microcons were discontinued by the manufacturer. The manufacturer is now producing the
DNA Fast Flow Microcons. All references to the YM100’s have been revised to the “DNA Fast Flow.” Spin times in
Section D, Steps 3b, 3c, and 3d have been revised for the new microcons.
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MagAttract DNA Extraction from Bloodstains and Exempgdars

CAUTION: DO NOT ADD BLEACH OR ACIDIC SOLUTIONS DIRECTLY TO THE

SAMPLE- PREPARATION WASTE . Buffers MW1 and MTL contain guanidine

hydrochloride/ guanidine thiocyanate which can form highly reactive compounds when
combined with bleach. If liquid containing these buffers spill, clean with suitable laboratory
detergent and water. If the spilt liquid contains potentially infectious agents, clean with suitable
laboratory detergent and water first and then with 1% sodium hypochI%ite followed by water.

Q\

Sample size for the extraction should be approximately 1/3 of axgwab or a 3x3 mm cutting of the
stain. This extraction is not applicable to cigarette butts. Q\Q

All bloodstain and exemplar cuttings should be%elced 8\2 .OmL screw cap sample tubes.

A. Setting up M48 Test Batch and Sav@% Name List

1. Open file on the M48 ¢ ter, @ave this document by going te>F8ave As
ard save the docume th& “ampleName” folder on the desktop with “File
Name” in MMDDYY.H Ml@format and the “Save As Type” set to CSV
(comma delimited)(*.cs

)
2. Click “Save”. C)

3. A window st “The selected file type does not support workbooks that contain
multiple se)eb s” will open. Click “OK”.

4, A sec@d window asking “Do you want to keep the workbook in this format?”
opens. Click “Yes”.

5. Close the Excel Worksheet.
B. Sample Preparation and Incubation
1. Remove the extraction rack from the refrigerator. Extract either evidence or

exemplars. Do not extract both together.

2. Sample preparation should be performed under a hood.
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Obtain two empty 2.0 mL screw top sample tubes for the extraction negatives and
manually label one as Extraction Negative 1 and the other as Extraction Negative
2

Have a witness verify your samples. This will be your “Extraction” witness.
For large runs, prepare master mix for N+2 samples as follows, vortex briefly, and

add 200uL to each of the tubes in the extraction rack and the pre-prepared
extraction negative tubes. For smaller runs, you may add Proteinase K and G2

Buffer to each tube individually: N
2
1 6 18 24
Reagent sample | samples @ﬂ}ples samples| samples
\
Digestion Buffer (Buffer G2) | 190 W | 1520 LL'\QGGO L | 3800 (L | 4940 1L
QlAgen Proteinase K 10 uk(/<> 891@ 140 1L | 200 L | 260 L

6.

Shake at 1000 rpm at 5 &gum of 30 minutes. Record the
Thermomixer temperat

BioRobot M48 Software and Q&form Set-Up

1.

2.

Double click on thQCéIORObOt M48" icon on the desktop.

Click the “
closed to e)ﬁceed

button. Note: The door and container interlock must be

“F Tr& MTL” protocol should be selected. If not, click on the arrow in the
middle of the screen and then select “New Dev*gDNA” - and “F Trace
MTL".

Click on the “select” button and select “1.5 ml” for the size of the elution tubes.
Select the number of samples 6, 12, 18, 24, 30, 36, 42, or 48.

Set sample volume to 200 uL (cannot and should not change).

Set elution volume to 200 uL.

The next prompt asks to ensure the drop catcher is clean. In order to check this,
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click on “manual operation” and select “Drop Catcher Cleaning”. The arm of the
robot will move to the front of the machine, and the drop catcher (a small plastic
tray) will be right in front of you. Remove and clean with 70% ethanol. When
the catcher is clean, replace the tray, close the door, and click “OK” in the
window.

9. Make sure that the chute to the sharps container bin is clear for the tips to be
discarded. Click “Next”.

10. The next prompt has software that calculates the nu & of tips necessary for the
run and asks, “Do you want to reset any of the tip Click “Yes tip rack ...”
for all tip racks and ensure that the tips were actu Eﬁplaced and that the
pipette tips are correctly seated in the rack and\% with the robotic
platform. If no tip racks need to be reset, cli

. \
Tips needed for a run: Q/Q xO
>
O\

#samples| 6| 128 (P4 30 35 40 48

N \"4

# Tips 30 g- 54D 66| 78| o9 10p 114
! \

After you are finished, ({ék “Next”

N

g—bf reagents and record lot numbéfil the reagent

below. All reagents are stored in their respective plastic
metal rack, labeled with the lot number of the reagent that they
overed with Parafilm, EXCERAe magnetic resin. The resin is

een runs in its original stock bottle to prevent evaporation. Vortex the
magn resin solution well, both in the stock bottle and in the reservoir, before
adding it to the metal rack. If you notice crystallization in any of the solutions,
discard the solution, rinse the container out with distilled water, and start again
with fresh reagent.

11. Obtain stock bot
reservoirs as s
reservoirs in

12. Remove the Parafilm and lids from the reagents, and fill the reservoirs to the
appropriate level using solutions from the working solution bottles using the same
lot as labeled on the reservoir. If not enough of the same lot of a solution
remains, discard the remaining solution from the reservoir, rinse and re-label the
reservoir with the new lot number. When filling the reservoirs add
approximately 10% to the volumes recommended below to account for the
use of the large bore pipette tips:
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Note: Bottles of MW1 require the addition of ethanol prior to use. See
bottle for confirmation of ethanol addition and instructions for
preparation if needed.

# of Large Large Large Large Small Elution Small
samples| reservoir | reservoir | reservoir | reservoir | reservoir | buffer | reservoir
Sterilized | Ethanol Buffer Buffer Buffer (TE® | Magnetic

Water (mL) MW1 MTL MW?2 (mL) Resin

(mL) (mL) (mL) (M) | (mL)
6 10.0 11.8 7.2 5.9 3.5\(.6 2.5 15
12 18.4 22.6 12.9 10.3 \@"9\ 3.7 1.7
18 26.9 33.4 18.6 14.7 \Q\8.4 4.9 1.9
24 35.3 44.2 24.3 19. G\O\ 10.8 6.1 2.1

V
30 43.7 55.0 30.(&\\k ;35\ 13.3 7.3 2.3
36 52.2 65.8 . O\ 27.8 15.7 8.5 2.5
U

42 60.6 76.6 ﬁlé 32.1 18.2 9.7 2.7
48 69.0 87.4 .0 36.5 20.6 10.9 2.9

Place each reseryQir |nto the metal rack in the following locations. The plastic
reservoirs o into the rack one way. Check the directions of the notches
which shou\&nnt intdhe robot:

Size reservoir <> Ra_c_k Software Tag Reagent
Position
Largereservoir L4 Rea 4 Sterilized Water
Largereservoir L3 Rea_3 Ethanol (100%)
Largereservoir L2 Rea_2 Wash Buffer 1 (Buffer MW1)
Largereservoir L1 Rea_1 Lysis and Binding Buffer (Buffer
MTL)
Small reservoir S6 ReaS6 (empty)
Small reservoir S5 ReaS5 (empty)
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Size reservoir Rack Software Tag Reagent
Position
Small reservoir S4 ReaS4 (empty)
Small reservoir S3 ReaS3 Wash Buffer 2 (Buffer MW2)
Small reservoir S2 ReaS2 Elution Buffer (TH
Small reservoir S1 ReaS1 Magnetic Particlg Resin
y\V‘
13. Flip up the “container interlocks” and place the met servoir holder onto the

14.

15.

16.

17.

18.

19.

20.

21.

left side of the robotic platform in the proper posit'mi\. DO NOT force the
holder into place and be careful not to hit the @ic arm. After correctly
seating the metal holder, flip down the ‘conta(ser interlocks” and press “next”.

N
Click “Next” when you are pro&@ to(g@e a memo.
D

Place the sample preparati@traé@l the robot. One tray for every 6 samples.

Click “Next”.
<E P

Place empty, unlabeled 1 5wL elution tubes in the 65 degree (back) hot block,
located on the right sidi’\éf the robotic platform. Click “Next”.

O
Print labels for 15\@ screw top tubes for final sample collection in the robot.

Place label pty 1.5 mL sample collection tubes in the 8 degree (front) cold
block for ¢ tion of final samples.

O . . .
At thl@omt, the samples should be near the end of the incubation period (From
Section B, Step 6). Spin all tubes in a microcentrifuge for 1 minute at 10,000 to
15,000 x g.

Have a witness confirm the order and labels of both the sample tubes and the
labeled 1.5 mL final sample collection tubes. The robot setup witness should
also verify that all plasticware is in the correct position and correctly seated

in the platform. This will be your “Robot Setup” witness.

Remove caps and place the samples for extraction on the robot. Discard the caps.
For empty positions, add a 2.0 mL sample tube filled with 200 uL of sterile
water.
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22. Click “Yes” when asked to input sample names.

Importing Sample Names

1. At the sample input page, click “Import”.

2. The Open window will appear. “Look in:” should automatically be set to a
default of “SampleName”. If not, the correct pathway to the folder is My

Computer\C:\Program Files\GenoM-48\Export\SampleName. (The SampleName
folder on the desktop is a shortcut to this file.) N

3. Select your sample name file and click “Open”. \4%8,« that your sample names

have imported correctly. Do not be concerned\b@ ong sample name is not
completely displayed in the small window ay, le for each sample.

4. Manually type in the word “Blan &/@r alb@mty white fields.

5. Click “Next". \2\
Verifying Robot Set-Up and @mn@@ Purification
1. In addition to conﬁrmm%fl?posmon of all plasticware and samples, check the

following conditions b@e proceeding:

All plasticwar \s, sample plates, tubes) is seated properly in the v
robotic plat‘

Metal rQ{ér\)voir rack is seated properly, UNDER the interlocks v
Interl%gks are down 4

Sample tubes, elution tubes and sample collection tubes have be
added to the platform in multiples of 6 as follows:

Empty 1.5 mL tubes are filling empty positions for

both sets of elution tubes in the cold and hot blocks v
2.0 mL sample tubes filled with 200uL of sterile
HO are in empty positions of the sample rack v
2. After confirming the position and set-up of the plasticware click “Confirm”.

3. Click “OK” after closing the door.
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4. Click “Go” to start the extraction.

5. The screen will display the start time, remaining time, and the completion time.

6. Monitor the extraction until the transfer of DNA sample from the sample tubes to
the first row of sample plate wells to ensure proper mixing of magnetic resin and
DNA sample.

7. At the end of the extraction, a results page will be displa&d indicating the
pass/fail status of each set of six samples. ,\

Saving Extraction Report Page ,\\q/

1. At the results page click the “Export” buttop\5 the bottom center of the screen.
The Save As window will appear. “Save | hould be set to the “Report” folder

on the desktop. This is a I@tcut\@ the following larger pathway: My
Computer\C:\Program FiIes\GééM xport\Report.

>

2. In “File Name:” name 03 ponéh the format, MMDDYY.HHMM. Set “Save
As Type:” to Result Fi Q/g) For instance an extraction performed at 4:30pm
on 5/14/06 would be s ve 51406.1630.csv.

3. Click “Save”. OQ
4, Drag a copy of L&-result file into the appropriate LIMS SHARE folder.

5. Proceed wj ean-up and sterilization.

OC)

Post-Extraction Clean Up and UV Sterilization

1. Remove samples (from the 8 degree (front) cold block) from the robotic platform
and cap with newly labeled screw caps.

2. Discard used pipette tips, sample tubes, and sample preparation plate(s). Remove
reservoir rack.

3. Replace the lid on the magnetic resin reservoir and vortex remaining resin
thoroughly. Transfer the Magnetic resin to the stock bottle immediately with a
1000uL pipette. Rinse the reagent container with de-ionized water followed by
ethanol and store to dry.
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4, Cover all other reagents and seal with Parafilm for storage. MAKE SURE

RESERVOIRS ARE LABELED WITH THE LOT NUMBER OF THE
REAGENT THEY CONTAIN and that the lot numbers have been recorded.

5. Wipe down the robotic platform and waste chute with 70% ethdd@.NOT
USE SPRAY BOTTLES.

6. Replace tips on the instrument that were used during run. There are three racks,
and all racks should be full. Ensure that the pipette tlp,"\%e correctly seated in the
rack and flush with the robotic platform. (1/

7. Click “Next". Q\
Q

8. When prompted, “Do you want to erfornKa V sterilization of the worktable?”,

click “Yes”. 6 xO
& QD

9. Select 1 Hour for the tim ‘U\&%rilization” then click “yes” to close the
software upon compl@ . UV STERILIZATION MUST BE
PERFORMED FOR /%@:E 5 MINUTES BETWEEN RUNS. The UV
light can be manually rn%o

10. Store the extracts at %@8 C or frozen.

11. In the LIMS sy navigate to the Data Entry page, assign the samples to a
storage unltg@u x) and import instrument data.

12. As nee plpette aliquots of neat and/or diluted extract into microcentrifuge
tubes eal-time PCR analysis to determine human DNA concentration (refer to
Section 4 of the STR manual).

13. Have a supervisor review the run.

14. COMPLETE THE M48 USAGE LOG WITH THE PURPOSE, PROGRAM,
PLATE, AND ANY COMMENTS ARISING FROM THE RUN.
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H. BioRobot M48 Platform Diagram

a1 1] c1 c2 c3
A-2
[ a2l
A
D-5 D-6 D{7 0-8
e
| G-2 | nQ
A\
N
—= ©
F
-] D o3 NJb-4
| B3] <) O
I AK(};’-l(\r‘)}\' |
N\
— > O
Figure 1. Diagram of Robotic Platf f&@%IAGEN BioRobot M48.

A (1-4xlarge Reagent Reservoir Positions

B ( Small Reagent Reservoir Positions

C 3) Tube Racks 1, 2, and 3

D X  (1-8) Sample Plate Holders

E@Q Hot Elution Block (65 degrees)

@ Cold Final Elution Block (8 degrees)
(}) G (1-2) Sample Tube Racks
H Waste Disposal Chute

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

MAGATTRACT DNA EXTRACTION FROM BLOODSTAINS AND EXEMPLARS

DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 66 OF 545
Troubleshooting
ERROR CAUSE/REMEDY

Resin/sample is being drawn up into
pipette tips unequally

Report problem to QA. Resin buffer has
evaporated. O-rings are leaking and need ser\

Crystallization around®irow of wells in
sample plate

Forgot to fill empty sample tubes with 200uL of
sterile H0.

BioRobot M48 cannot be switched on

BioRobot M48 is not receiving power.

Check that the power cord §‘connected to the
workstation and to the \

Computer cannot be switched on

Computer is not r@&ing power.
N

Check that the %r cord is connected to the
computer and\dthe wall power outlet.

BioRobot M48 shows no movement wh
a protocol is started

48 is not switched on.
e BioRobot M48 is switched on.

BioRobot M48 shows abnormal
movement when a protocol is start

=

~Q~O C

Ir&e QlAsoft M software, select “dhual
@peration/ Home”.

BigRobot
kt
e pipttor head may have lost its home posit
g{qe‘ff y p

\r

Aspirated liquid drips from dis
tips. \$
&
XN

abéq\

’ Dripping is acceptable when ethanol is being
syringe pump.

Report problem to QA. O-rings require
replacement or greasing.

If the problem persists, contact QIAGEN

handled. For other liquids: air is leaking from the

ice.

on.

Technical Services

Revision History:
March 24, 2010 — Initial version of procedure.

July 16, 2012 — Revised procedure to accommodate LIMS.
April 1, 2014 — Added caution statement about reactivity of chemicals to page 1. In Step G.9, added UV Sterilization must
be performed for at least 15 minutes between runs.
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Reduced Volume Magattract DNA Extraction from Bloodstains & Other
Casework Samples

CAUTION: DO NOT ADD BLEACH OR ACIDIC SOLUTIONS DIRECTLY TO THE

SAMPLE- PREPARATION WASTE . Buffers MW1 and MTL contain guanidine

hydrochloride/ guanidine thiocyanate which can form highly reactive compounds when
combined with bleach. If liquid containing these buffers spill, clean with suitable laboratory
detergent and water. If the spilt liquid contains potentially infectious agents, clean with suitable
laboratory detergent and water first and then with 1% sodium hypocm&he followed by water.

Sample size for the extraction should be approximately 1/3 of zN{‘\)(ab or a 3x3 mm cutting of the
stain. This extraction is applicable for alcasework samples EPT semen samples.

All bloodstain cuttings should be placed in 2.0 screvg;ap sample tubes.
A. Setting up M48 Test Batch and Sav@g%’ Name List
1. Open file on the M48 ¢ %@u er @ave this document by going to F8ave As
ard save the docume mpIeName” folder on the desktop with “File

Name” in MMDDYY.HHM rmat and the “Save As Type” set to CSV
(comma delimited)(*.cs \)

2. Click “Save”. \C)O

3. A window stzQ'gg “The selected file type does not support workbooks that contain
multiple shep " will open. Click “OK”.

4, A se@?wmdow asking “Do you want to keep the workbook in this format?”
opens. Click “Yes”.

5. Close the Excel Worksheet.
B. Sample Preparation and Incubation
1. Remove the extraction rack from the refrigerator. Extract either evidence or

exemplars. Do not extract both together.
2. Sample preparation should be performed under a hood.

3. Obtain two empty 2.0 mL screw top sample tubes for the extraction negatives and
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6.

manually label one as Extraction Negative 1 and the other as Extraction Negative
2.

Have a witness verify your samples. This will be your “Extraction” witness.

For large runs, prepare master mix for N+2 samples as follows, vortex briefly, and
add 200uL to each of the tubes in the extraction rack and the pre-prepared
extraction negative tubes. For smaller runs, you may add Proteinase K and G2

Buffer to each tube individually: N
Reagent 1 6 12 '\\V 18 24
sample | samples ﬁ@)les samples | samples
4
Digestion Buffer 190 | 1520;1.& 660 (L | 3800 (L | 4940 1w
(Buffer G2) L 0
. M. QY
QIlAgen Proteinase K 1%}5 (@L 140 L | 200 L | 260 pL
O
If Buffer doe c

the substrate (such as those from a scraping),
an extra ZOOVTOfaé er may be added to the tube once. If thihie

case, the sam ill be split and the sample name will have to be
changed. T@mported sample names on the instrument must also be

updated. C)
X

Shake at 10 Q?pm at 568C for a minimum of 30 minutes.
thermomixektemperature.

O

NOTE:

Record the

O
C. BioRobot MA?Software and Platform Set-Up

1.

2.

Double click on the “BioRobot M48" icon on the desktop.

Click the “Start” buttonNote: The door and container interlock must be
closed to proceed.

“Trace TD v1.1C1” protocol should be selected for casework samples. If not
selected, click on the arrow in the middle of the screen and then select “Forensic

- “gDNA” - and “Trace TD v1.1C1”

Click on the “select” button and select “1.5 mL” for the size of the elution tubes.
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5. Select the number of samples: 6, 12, 18, 24, 30, 36, 42, or 48.

6. Set sample volume to 20Q (cannot and should not change).
7. Set elution volume to 50L.
8. The next prompt asks to ensure the drop catcher is clean. In order to check this

click on “manual operation” and select “Drop Catcher Gl&aning”. The arm of the
robot will move to the front of the machine, and the &n@ catcher (a small plastic
tray) will be right in front of you. Remove and cle;x}‘I ith ethanol. When the
catcher is clean, replace the tray, close the do d click “OK” in the window.

9. Confirm that there is a means of coIIection{&*the tips that will be discarded
during the run. Click “Next”. Q/Q (5\0

10.  The next prompt has softw, \Bmat@%ulates the number of tips necessary for the
run and asks, “Do you w or any of the tip racks?” Click “Yes tip rack ...”
for all tip racks and ens@e thg@e tips were actually replaced and that the
pipette tips are correche ted in the rack and flush with the robotic
platform. If no tip racks d to be reset, click “No”.

O(\
Tips needed for a r(ny
Ny

>SS
# samples (Q 6 12 18 24 30 36 42 49

NI

# tips (\0 30 42 54 66 78 90 102 114

N

After you are finished, click “Next”

11. Obtain stock bottles of reagents and record lot numbédtdl the reagent
reservoirs as stated below. All reagents are stored in their respective plastic
reservoirs in the metal rack, labeled with the lot number of the reagent that they
contain, and covered with Parafilm, EXCERAe magnetic resin. The resin is
disposed of after every extraction. Vortex the magnetic resin solution well, both in
the stock bottle and in the reservoir, before adding it to the metal rack (see step 13
for preparation of MagAttract Resin). If you notice crystallization in any of the
solutions, discard the solution, rinse the container out, and start again with fresh
reagent.
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12. Remove the Parafilm and lids from the reagents, and fill the reservoirs to the

appropriate level using solutions from the working solution bottles, using the

same lot as labeled on the reservoir. If not enough of the same lot of a solution
remains, discard the remaining solution from the reservoir, rinse and re-label the

reservoir with the new lot number. When filling the reservoitd, a
approximately 10% to the volumes recommended below to account for the
use of the large bore pipette tips.

# of Large Large Large Large Small 'E‘?ljtion Small
samples| reservoir | reservoir | reservoir | reservoir reserv&hls) buffer | reservoir
Sterilized | Ethanol Buffer Buffer Sterhe (TE™) Poly A

Water (mL) MW1 MTL @r (mL) RNA -
(mL) (mL) (mL) N¥mL) Magnetic

Q >\ Resin

& (mL)

RS
6 10.0 11.8 7.32\~ O(‘&Q 3.5 1.6 1.5
12 18.4 22.6 ~Qi§"é C/‘O 10.3 5.9 1.9 1.7
18 26.9 334 | Y1gd 14.7 8.4 2.2 1.9
S
24 35.3 44.2 @[.3 19.0 10.8 2.5 2.1
30 43.7 550 x~ 300 23.4 133 2.8 2.3
36 52.2 %@\ 35.7 27.8 15.7 3.1 2.5
\
42 60.6 C)¥o.6 41.4 32.1 18.2 3.4 2.7
O

48 69.0 {) 87.4 47.0 36.5 20.6 3.7 2.9

Note: Bottles of MW1 require the addition of ethanol prior to use.

See

bottle for confirmation of ethanol addition and instructions for preparation if

needed.
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13. Refer to the table below for amounts of 1000ng/uL Poly A RNA stock solution to
add for resin preparation:

Volume of Volume of Total Volume of
Samoles 1000ng/uL stock Untreated RNA Treated
P PolyA RNA solution MagAttract MagAttract Resin
added to resin (uL) Resin (uL) (uL)
6 samples 4.4 1497.8 3 1502.2
X
12 samples 5.0 1697.5 AN 1702.5
18 samples 5.6 18979~ 1902.8
24 samples 6.2 20969 2103.1
30 samples 6.8 NE296. 2303.4
36 samples 74 A~ | 249.3 2503.7
42 samples 7.9&) > 2696.0 2703.9
. N
48 samples A A\ 2895.7 2904.2
C)\ O\
14. The treated re%@'mag@ prepared directly in the reservoir or in a 15mL
conical tube and the¥ a to the appropriate reservoir for addition to the

platform in the amount diglated by the protocol.

Place reservoirs irﬁgothe metal rack in the following locations. The plastic

reservoirs only ffinto the rack one way. Check the directions of the notches
which should t intdhe robot:
A
S@’eservoir Rack Software Reagent
Position Tag
Large reservoir L4 Rea 4 Sterilized Water
Large reservoir L3 Rea_3 Ethanol (100%)
Large reservoir L2 Rea 2 Wash Buffer 1 (Buffer
MW1)
Large reservoir L1 Rea_1 Lysis and Binding Buffer
(Buffer MTL)
Small reservoir S6 ReaS6 (empty)
Small reservoir S5 ReaS5 (empty)
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Size Reservoir Rack Software Reagent
Position Tag
Small reservoir S4 ReaS4 (empty)
Small reservoir S3 ReaS3 Sterilized Water
Small reservoir S2 ReaS2 Elution Buffer (TH
Small reservoir S1 ReaSl1 Ma%btic Particle Resin

S
15. Flip up the “container interlocks” and place the @g{al reservoir holder onto the
left side of the robotic platform in the prope@ositioo NOT force the
holder into place and be careful not to hit obotic arm. After correctly

seating the metal holder, flip dow%he “cor\alner interlocks” and press “next”.

16. Click “Next” when you are pr@%{eg@%rlte a memo.

17. Place the sample pre @l ngays on the robot. One tray for every 6 samples.
Click “Next". @‘

18. Place empty, unlabe Q5mL elution tubes in the 65 degree (back) hot block,
located on the rlght of the robotic platform. Click “Next”.

19. Print labels for lé‘mL screw top tubes for final sample collection in the robot.

20. Placdabelethempty 1.5 mL sample collection tubes in the 8 degree (front) cold
block fog@llection of final samples.

21. If an extra 200 lu of buffer was added to a tube to cover the sutestthat tube
must be split into two separate tubes at this point.

To do so, remove 200L from the original tube and place into a new tubee Th
original tube is renamed by adding an “a” to the end (e.g., “Sampleiame
“SampleNamea’, etc.); the new tube is named with the original sample name
with a “b” at the end (e.g., “SampleNabig“SampleNameb”, etc.). The tubes
should remain adjacent to each other and the sample positions may need to be
shifted to accommodate.
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22. Prepare a dilution of Poly A RNA: Add 15 uL of stock (1000 ng/uL) Poly A RNA
to 45 uL of UV-irradiated water for a final concentration of 250 ng/uL.

23.  When the samples have finished th€ B@ubation, spin them down briefly and
add 1 uL of the diluted Poly A RNA solution to each sample.

NOTE: For cigarette butts, if the sample submitted is a strip of the filter
paper, the lysate must be transferred to a new labeled 2.0mL screw cap tube
prior to adding the Poly A RNA. Discard the mgq&tte strip. This is
important to avoid the clogging of the M48 tips. (1/

24.  Spin all tubes in a microcentrifuge for 1 minut '\XO 000 to 15,000When
they are ready, have a witness confirm th&\¥rder and labels of both the
sample tubes and the labeled 1.5 mL finalé'\nple collection tubes. The robot
setup witness should also veri @t al sticware is in the correct position
and correctly seated in the@orr&’b his will be your “Robot Setup”
witness.

For empty positions, ?dd L sample tube filled with 200 uL of sterile

25. Remove caps and pla 8gfvples for extraction on the robot. Discard the caps.
water.

26.  Click “Yes” when a@;&j to input sample names.
Q)(\
Importing Sample\@nes
@)

1. At th@?nple input page, click “Import”.

2. The Open window will appear. “Look in:” should automatically be set to a
default of “SampleName”. If not, the correct pathway to the folder is My
Computer\C:\Program Files\GenoM-48\Export\SampleName. (The SampleName
folder on the desktop is a shortcut to this file.)
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3. Select your sample name file and click “Open”. Verify that your sample names

have imported correctly. Do not be concerned if a long sample name is not
completely displayed in the small window available for each sample.

4. Manually type in the word “Blank” for all empty white fields.

5. Click “Next".

™
Verifying Robot Set-Up and Starting the Purification q/g\
1. In addition to confirming thposition of all pIasL\Qy'Bre and samples, check the

following conditions before proceeding: '\Q

All plasticware (tips, sample i@; tu%g is seated properly |L1 the v

robotic platform

Metal reservoir rack is s@}@l p\@erly, UNDER the interlocks v

Interlocks are down ?“ g} v
Sample tubes, elutlon&es and sample collection tubes have
added to the platfo,rr@ multiples of 6 as follows:
Empty 1.5 tubes are filling empty positions for both sets v
of elutio‘r)\ es in the cold and hot blocks
N\
2.0 \ample tubes filled with 200uL of sterile H20 are in v
Salisl) positions of the sample rack
2. After confirming the position and set-up of the plasticware click “Confirm”.
3. Click “OK” after closing the door.
4. Click “Go” to start the extraction.
5. The screen will display the start time, remaining time, and the completion time.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

REDUCED VOLUME MAGATTRACT DNA EXTRACTION
FROM BLOODSTAINS AND OTHER CASEWORK SAMPLES

DATE EFFECTIVE APPROVED BY PAGE
09-01-2014 NUCLEAR DNA TECHNICAL LEADER 75 OF 545
6. Monitor the extraction until the transfer of DNA sample from the sample tubes to
the first row of sample plate wells to ensure proper mixing of magnetic resin and
DNA sample.
7. At the end of the extraction, a results page will be displayed indicating the

pass/fail status of each set of six samples.

Saving Extraction Report Page ,\b‘

1. At the results page click the “Export” button at l{\aottom center of the screen.
The Save As window will appear. “Save In:” sf\g be set to the “Report” folder
on the desktop. This is a shortcut to ollowing larger pathway: My
Computer\C:\Program Files\GenoM- 48\EXQ \Report

2. In “File Name:”, name the re@/ln ormat MMDDYY.HHMM. Set “Save
As Type:” to Result Files or instance, an extraction performed at
4:30pm on 5/14/06 woul sa &as 051406.1630.csv.

3. Click “Save”. Ve \O

O
4. Drag a copy of the reeﬁﬁile into the appropriate LIMS SHARE folder.

5. Proceed with cle@@-up and sterilization.

%
&

Post-Extraction. O

1. Remove samples (from the 8 degree (front) cold block) from the robotic platform
and cap with newly labeled screw caps.

2. Samples can be immediately purified and concentrated if needed. See section J.
Clean Up and UV Sterilization
1. Wipe down the robotic platform and waste chute with EthabdD NOT USE

SPRAY BOTTLES. Discard used pipette tips, sample tubes, and sample
preparation plate(s).
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2. Replace the lid on the magnetic resin reservoir and vortex remaining resin

thoroughly. Discard the Magnetic resin immediately with a 1000uL pipetteman.
Rinse the reagent container with de-ionized water followed by ethanol and store
to dry.

3. Cover all other reagents and seal with Parafilm for storage. MAKE SURE
RESERVOIRS ARE LABELED WITH THE LOT NUMBER OF THE
REAGENT THEY CONTAIN and that the lot numbers have been recorded.

4, Replace tips on the instrument that were used dur 2_@ n There are three racks,
and all racks should be full. Ensure that the plpe s are correctly seated in the
rack and flush with the robotic platform.

5. Click “Next”.

\0&

6. When prompted, “Do you wan %'Qe a UV sterilization of the worktable?”,
click “Yes”. THE UV STERI TIWST BE PERFORMED FOR AT
LEAST 15 MINUTES B E UNS. The UV light can be manually
turned off. ?g~ C)

7. Select 1 Hour for the s@ of “UV sterilization” then click “yes” to close the
software upon complegzm

8. Store the extrac@at 2 t8C8or frozen.

0. In the LIM @stem navigate to the Data Entry page, assign the samples to a
storage cryobox), and import instrument data.

10. Have? supervisor review the run, and submit samples at 1/10 and/or 1/100
dilutions, as needed for real-time PCR analysis to determine human DNA
concentration (refer to Section 4 of the STR manual).

11. COMPLETE THE M48 USAGE LOG WITH THE PURPOSE, PROGRAM,
PLATE, AND ANY COMMENTS ARISING FROM THE RUN.
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BioRobot M48 Platform Diagram

c-1 c-2 c-3
A-2
A-4
D-5 D-6 D-7| D-8 '\b‘
E
a0
| = N2
— ©
B-1 'u\
F
D-1 o2 | | 0 D-3 XO\ D-4|
e | \\Q'" a |
\ o
NI O
— & &
AC) r\O
. . . )7 .
Figure 1. Diagram of Robotic Platf&r“n %{he QIAGEN BioRobot M48.
$

Small Reagent Reservoir Positions
C é\ (1-3) Tube Racks 1, 2, and 3

{g (1-8) Sample Plate Holders
O

A dﬁ)@) Large Reagent Reservoir Positions
°3)

Hot Elution Block (65 degrees)

OC) F Cold Final Elution Block (8 degrees)
Q G (1-2) Sample Tube Racks
H Waste Disposal Chute
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Purification and Concentration

1. Prepare MicrocohDNA Fast Flow tubes and label the membrane tube and filtrate tube
cap.

2. Witness step:Confirm the sample names and order on the documentation with the names
on the sample and MicrocBmubes.

3. Pre-coat the Microcdhmembrane with Fish Sperm DNA in an 'Krbdiated
microcentrifuge tube or 15 mL tube: (19

a. Fish Sperm DNA Preparation \Q\

i. Add 1 uL of stock Fish Sperm DNA{(')Ntion (Img/mL) to 199uL of water
for each sample on the te tcheO

o
ii. Aliquot 200 uL of this Aﬁ Séé?n DNA solution to each Micrdtaube.
Avoid touching th mbgahe. The volume for one sample is shown
below. Refer to@e d@entation for calculated value.
AN

Reagent xQ~ 1 sample

Water _ AN 199 pL

Fish Spécin DNA -

(1mgqt) "

&

O

QP

a. Add the entirety of each extract to its pretreated MicrBaoembrane If this is a
purification/concentration assay of a sample, raise the sample volume to 200uL
with dH20. The sample tubes may be discarded.

4. Filtration

Centrifuge the Microcoh tube at 2400 rpm for 12 minutes. An
additional 3 minutes may be required to ensure that all the liquid is
filtered. However, do not centrifuge too long such that the
membrane is dry. If the filtrate does not appear to be moving
through the membrane, elute the filtrate and continue centrifuging
the eluant into a fresh microcon with a pretreated membrane.
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If indicated on the evidence examination schedule or by a supervisor,
or if the filtrate is not clear, perform a second wash step applying 400
ML of water onto the membrane and centrifuging again at 2400 rpm for
12 minutes or until the all the liquid is filtered. However, do not
centrifuge to dryness. This process may be repeated, as necessary.
Document the additional washes.

b. Visually inspect each Microc6irmembrane tube. If it appears that more than 5
HL remains above the membrane, centrifuge that tube ;@6 more minutes at 2400

rpm. \(1/
5. Elution \Q

a. Open only one Microcdhtube and its fresh {c'mectlon tube at a time.

b. Add 25 pL 0.1X TE to the |\/|I vert the Microcdhover the new
collection tube. Avoid touc mbrane.

c. Centrifuge at 3400 rpm@« S@Jtes

d. Transfer the eluant to a @dlated and labeled 1.5 mL tube. Measure and record
the approximate volu n LIMS. The total volume should not exceed 30 uL and
should not be less @ 25 uL. Adjust the final volume to 25 uL using 0.1X TE (if
less). Discard tt@h/licroc@rmembrane.

e. Ifthe eluagifpears to be a dark color or is not clear, it may be necessary to
purify thg ple again. Prepare a fresh Micr8dabe and repeat steps 4-5.

f. Store?e extracts at 2 t6@Bor frozen.

g. Inthe LIMS system, navigate to the Data Entry page, assign the samples to a
storage unit (cryobox), and indicate which samples are completed.
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Troubleshooting

Error

Cause/ Remedy

Resin/sample is being drawn up into
pipette tips unequally

Report problem to QA. Resin buffer has
evaporated. O-rings are leaking and neq
service.

d

Crystallization around®irow of wells in
sample plate

Forgot to fill empty

sgb\ple tubes with
200uL of sterlle

BioRobot M48 cannot be switched on

BloRobot@ iS not receiving power.
Check tha ower cord is connected

(0]

Computer cannot be switched on

the workdwation and to the wall
3
O puter is not receiving power.
that the power cord is connected
(& computer and to the wall power outlg

(0]

—

BioRobot M48 shows no mo

\'EIBIORObOt M48 is not switched on.

(\
@0

a protocol is started N\ Check that the BioRobot M48 is switcheq
\\O on.

BioRobot M48 shows ab@)@\dl The pipettor head may have lost its hom

movement when a prot is started | position.

In the QIlAsoft M software, select “dhual
Operation/ Home”".

v

Aspirated |IQUI6QJh‘IpS from disposable
tips.

Dripping is acceptable when ethanol is
being handled. For other liquids: air is
leaking from the syringe pump.

Report problem to QA. O-rings require
replacement or greasing.

If the problem persists, contact QIAGEN

Technical Services
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THIS PAGE INTENTIONALLY LEFT BLANK '\v

March 24, 2010 — Initial ve, of procedure.

September 24, 2010 @ al Volume of RNA Treated MagAttract Resin (uL)” in table on Page 5 (in Step C.12) were
corrected.

April 30, 2012 — Step C.21 was added and additional instructions were added to Step B.5 so that if the Buffer doesn’t cover
the substrate, extra buffer may be added and the sample can be split.

July 16, 2012 — Revised procedure to accommodate LIMS.

April 1, 2014 — Added caution statement about reactivity of chemicals to page 1. In Step G.7, added UV Sterilization must
be performed for at least 15 minutes between runs.

June 16, 2014 — Clarified Step C.22, splitting the wording into two clear steps (steps 22 and 23).

September 1, 2014 — split step G into two sections (Post Extraction and Clean Up and UV Sterilization. Section J

for Post-Extraction cleanup has also been added.

Revision History: ;Q'
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DNA Extraction of Bone Samples

Bone Processing

A.

Cleaning

1. Before extraction, a bone or tooth specimen should be cleaned entirely of soft
tissue and dirt using a range of methods, such as scraping (cut glove required),
rinsing and sonication. A combination of sterile scalpelsbgterile toothbrushes and
running water should be used to clean the specimen.g

2. Once excess material is removed, use a toothb@a\and water to scrub away
cement and dirt-like material from bone. Q\
N

3. Rinse bone with water and place ™ la @d weigh boat with Kimwipes. Seal the
weigh boat and place in the W a r a minimum of 3 hours (until

completely dry). @ &6\
4, In comments section o n@@aoet, record that cleaning was performed along
with initials and date. {~ \
\\O
Consumption guidelines QO

O
Some bones will be cork@,med due to weight.

For bones up to ~l®Bones will be consumed and must be documented under
“comments on ex3rh sheet.

For bones ~&q to 1.50gConsumption will be determined by the nature of the bone and
whether significant weight will be lost during the processing steps. If the nature of the
bone will make the weight drop below the availability to be re-tested (at least 0.50g) then
the bone should be consumed and notedamtments of exam sheet.

Factors to consider: spongy, brittle, non-compact bone or where embedded cement
and dirt-like material are contributing a portion of the overall weight.
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Cutting/ Sonication

Protective eyewear, lab coats, cut resistant gloves, sleeve protectors, and HEPA-
filtered facial masks should be worn when cutting bone. Avoid breathing bone dust.
All cutting of bone must be done under a biological hood.

Bones that are too small to be cut should proceed to the sonication step.

1. Prior to sampling, document the description/appearance, weight after cleaning and
measurements of the bone/tooth. Initial and date thatQ ination/cutting was
performed. (1/

2. Prepare Tergazyme solution: fill a 50mL conic be with 3g of Tergazyme
powder and fill to the 50mL mark with dB. nd the powder with inversion

and transfer to Erlenmeyer flask with stlr er lace on heat/stir plate (use
minimal heat). Solution is read % en reagent has completely dissolved
and solution is clear.

Once prepared, TergaZéi(;é\olb@Sw will only be effective for up to 16 hours.

3. Using a cordless Drem t@l cut 0.659 to 0.80g of bone in ~¥%4 inch square

pieces. xS

o
0.50g of dust is o tﬁ)hl for large volume extraction procedure. Due to the
nature of each , a larger portion may need to be cut to account for loss

during the sopigation and milling procedures (ex: spongy or brittle bone,
non-comp one and/or bone containing dirt/cement-like material). Bones
that do ave enough volume for more than one extraction should be
cons@d, even if the total bone weight is over the 0.50g recommended for
cutting.

4, Place the bone pieces in a new, label®dnL conical tube. Label new conical
tube with FB case number, PM item# and (v) initials.

5. Cover bone cuttings with 5% Tergazyme solution. Place labeled 50mL conical
tubes into a tube rack. Secure tube to tube rack with tape and put tube rack into
the sonicator water bath. Place weighted ring over the top of the rack to submerge
and sonicate for 30-45 minutes. Ensure water level in the sonicator is 1-2
inches from the top.
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6. Bones that are not being consumed should be placed in a new, labeled 50mL

Milling

conical tube. Label new conical tube with FB case number, ME#, PM item #, (V)
initials. (Original container should be discarded.)

Once sonication is complete, place a paper towel over the drain of a clean sink
and decant the Tergazyme solution. Add water to the tube and gently shake.
Decant water from the tube and repeat until the water runs clear and the
Tergazyme solution is removed.

Note: Some bone pieces may need to go through the sé)ﬁcatlon process twice.
Repeat only when necessary. Bleach out sink whepll ished.

Place the clean cuttings in a weigh boat on a f @small Kimwipes. Cover with
additional Kimwipes and another weigh boat,\ bel the weigh boat with the FB
case number, PM item# and (v) w&als Se\al weigh boats with evidence tape.

Dry in a 56C incubator for a @(ou overnight. After sufficient drying,
weigh bone cuttings. The k@n e must be completely dry before milling.

Some small bone fragmentsggé‘ not be suitable for milling. Consider going straight
f

to extraction after cleanin

ragment may not yield an attainable clump of

dust after milling.

1.

2.

Obtain mill p@@and label end cap with the FB# (only use blue sharpie)

Weigh tt@cdry bone pieces and record weight on exam sheet welght of
fragmepts to be milled

Transfer bone pieces to assembled mill tube containing impactor using
decontaminated forceps. Cover with metal top. The top plug should be placed on
to the tube with the rounded side facing out.

Shake specimen vial and ensure that the impactor can move back and forth.
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4, Open freezer mill lid. Add liquid nitrogen slowly into the mill up to the FILL
LINE to avoid splashing and boiling ove€ryogloves and eye protection are
required and the liquid nitrogen must be at the fill mark or damage can

occur.

5. Programming and use of the 6870 freezer millsee Step 6 for programming
and use of the 6750 freezer mill)

a.

Adjust mill settings as follows:

Cycle set to # of samples + 2 J-l/Q
Time T1 (milling) 2.0 mln N)

T2 (pause) 2.0 mlqk

T3 (pre-cool) 15.0
Rate Bones — 8 O\

Teeth — -@ X N

NN
Place mill tubes mQ}%\ n@swnh four in the chamber and the remaining

in the basket. Q~ C)O

Place the basket the mill.

.

Slowly clos€ thre mill to avoid splashing.

XN
Lock t ill shut and turn on the power switch located in the back left
side e mill.

O

f. Q&ch the screen to prompt you to the pre-set settings from the main
c

reen.
Look over the settings; freezer mill settings should be as outlined in the
table from Step 5 above. If the settings need to be changed press the
settings button on the screen and make changes.

Change cycle number to match total number of samples plus two (n + 2).
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10.

11.

I When mill has been programmed, press the start button. The screen
should change and status should change from “Standby” to “Pre-cool”.
Allow the mill to run the cycle. You will hear the mill running when on
the “run” status. When the sound ends, the cycle is over and the mill
needs to be opened and samples removed.

J- Place the next 4 mill tubes in the mill chamber from the basket and add
more liquid nitrogen to bring to full level.

The liquid nitrogen level must be checked after each cbe and filled back to
level if needed to avoid damage to mill. (1/

Programming and use of the 6750 freezer mill Hhe same as listed above in Step

5. The 6750 freezer mill, however, can only one mill tube at a time while

holding two other mill tubes in the chambek,
QO

Inspect each sample after re frcq&he mill. If sample is sufficiently

pulverized, remove the me p the Spex Certi-Prep opening device.

Samples may be relnsca~ nt & mill for additional grinding, if necessary.

Using decontammateyw ers remove impactor from vial and submerge in a 4L
Nalgene bucket of 10% kie

Transfer the bone\ﬂ(ﬁ%t to a tared and labeled 50mL conical tube (label conical
tube with FB c@ umber and sample name). Ensure complete dust transfer by
tapping botto&s cylinder. Record the weight of the dust urdigst‘weight

(9). 0

PIace@rCRaining mill parts in the 4L Nalgene bucket of 10% bleach, all parts
should be submerged.

Place tubes of bone dust in designated area for pending extraction.
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12.  When finished milling, flip mill switch off and leave mill open for liquid nitrogen
to evaporate.

Cleaning mill parts: Mill parts must be cleaned immediately after processing.

K. Separate all mill parts and scrub individually with toothbrush using 10%
bleach.

Rinse with water and place mill parts in a bucket containing 0.1% SDS.
Brush parts with a new toothbrush in the SDS solut

Rinse parts with water again and place in a bucI(Q‘&:
Rinse all parts with water.

Separate the plastic cylinders from the me}i\l rts
Rinse metal parts in 200 proof ethanol. Ose the plastic

cylinder in ethanol as it will cause the tic cylinder to degrade.

Expose all the parts to UV ljght for m|n|mum of 2 hours-overnight. The
UV light in a biological h taLlnker can be used. All parts
exposed to bone dust n& laced face up towards the UV light. The
mill tubes need to b

ontaining 10% bleach.

LT O35 37

=

13. Continue to Large VO@E D@Q}erallzatlon Extraction Procedure.

\O
00&
@"’Q
0\)
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Large Volume Demineralization Extraction Procedure wth Qiagen
M48 Low Elution

A. Extraction Sample Set-up

1. Set up work area; obtain samples, conical tubes for controls, and reagents (0.5M
EDTA and 20mg/mL Pro K).

2. Label two extraction negative control tubes. '\b‘

3. Have a witness confirm the order of your sample K@\ﬂ%his will be your
“Bone Incubation” witness. \Q

4. Add 9mL 0.5M EDTA and 20QL ProK to ea{h\tube.
xO
S.

5. Vortex thoroughly and parafilr@%%@
N O

6. Place samples in shaker mc@ate at 56°C at a speed of 124 RPM overnight.
Shaker should default e%Qttings.

Programming/using the shaker;\go

To program the shaker uséﬁe “Select” button to highlight the fields on the right of the
control panel. Once fieljgNs highlighted the up and down arrows can be used to set field

to the appropriate n r. Once samples are in the shaker, close the cover and select the
“Start” button. Sa s should begin shaking at set RPM’s. Before opening the cover to
remove sample ess the “Stop” button and allow samples to come to a stop. If shaker
starts to be er opening or closing cover hit the “Select” button once. (This beep is
signaling that temperature has dropped from the setting that was selected.)

B. Clean-up

1. Remove tubes from shaker and set temperature to 60°C, speed at 124 RPM.
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2. Add 1.0mL of 1.0M KOH to each tube. Dispose of all KOH tips in the amber

10.

11.

12.

13.

hazardous waste bottle labeled “potassium hydroxide”.

Eye protection must be worn when handling 1.0M KOH. Avoid contact of
reagent with metal part of pipette when aliquotting from reagent container.

Vortex thoroughly and place on shaker once it has reached 60°C for 5min.

Vortex all samples and place in large centrifuge at 2500 &PM for 3-5min.

Label 10K Amicon tubes (tops and sides) the same the extraction sample set
is labeled. y\
Q

Have a witness confirm the order of your sa s ensuring that they are
correctly set up for transfer to the orrect%{abeled Amicon tube. This will
be your “Bone Clean-up” Wltne é ’0

Transfer the supernatant pQ?\ &b\\e samples to Amicons. Throw away
incubation tubes in theé@a aste trash.

Spin Amicons in Iarge%n ge at 4000-4500 RPM for an initial 45-60min. The
Eppendorf centrifuge W{gp ly reach 4000 RPM.

Continue splnnlng\&ﬂll samples are at or below theub@Gfark on the Amicon
tube. @(\

Once und , remove the top of the Amicon tube, pull out the filter portion
and d% t the liquid in the bottom of the Amicon into a sink with running

water’
Replace the filter in the tube. Add 5mL sterile water to each Amicon.

Spin again at 4000-4500 RPM for 10-15 until sample is at or below thg 500
mark on the Amicon tube.

Repeat steps 10-12 one more time for a total of 2 sterile water washes.
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14.  Label stratalinked M48 tubes the same way the incubation and Amicon tubes
were labeled.

15. Have a witness confirm the order sample set to ensure that the Amicon
sample will be transferred to the correctly labeled M48 tube. This will be
your “M48 tube set-up” witness.

16. Using a 20QlL pipette and sterile water, bring the volume of the sample in the
Amicon tube up to 5Q4L.
A

17.  Using the pipette tip, move it across the bottom of %e micon filter to re-suspend
sample with sterile water. Tilt the Amicon so samgle*collects to one side and
draw up the sample, placing it into the Iabele% tube. Throw away Amicon
tubes when finished in the biohazard trash. N

N
18.  Samples should be processed Q@e within 48 hrs of extraction clean-
up. If M48 processing cann d mediately after extraction, keep
samples in a freezer until d%( an be done.

P
M48 large volume-low eIutioXEr{@dure
X
NOTE: G2 and ProK are gdded to the samples and the samples are not
incubated. No new con are introduced for this procedure.

(\
1. Open file on 48 computer. Save this sheet by going te-B&e As and
save the s to the “SampleName” folder on the desktop with “File Name:” in

MMDDYMWHHMM format and “Save As Type:” set to CSV (Comma
delim@i)(*.csv). Use the original extraction date and time.

2. Click “Save”. A window statingThe selected file type does not support
workbooks that contain multiple sheetsill open. Click “OK”.

3. A second window asking “Do you want to keep the workbook in this format?”
opens. Click “Yes”.

4. Open instrument program on computer and set prograiratgé volume v1.T.

5. Click on the “select” button and select “1.5 ml” for the size of the elution tubes
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10.

11.

12.

13.

Select the number of samples 6, 12, 18, 24, 30, 36, 42, or 48.
Set sample volume to 500uL
Set elution volume to 50uL

The next prompt asks to ensure the drop catcher is clean. In order to check this,
click on “manual operation” and select “Drop Catcher Cleaning”. The arm of the
robot will move to the front of the machine, and the drop catcher (a small plastic
tray) will be right in front of you. Remove and clean Witkgb‘o% ethanol. When
the catcher is clean, replace the tray, close the dooav% click “OK” in the

window. y\\

N
Make sure that the chute to the sharps cont K&} bin is clear for the tips to be
discarded. Click “Next”. <

Q 0

The software will calculate thQ bq{@f tips necessary for the run. Place tips in
the tip rack(s) if necessary e g racks, make sure that the pipette tips
are correctly seated in an(gack flush with the robotic platform. Tips are
located in three ra(:ks?~ esé€ rpCks may be filled one at a time, BUT you must fill
a whole rackat a time.\ Aft rack is filled, reset the tip rack by clicking on

“Yes tip rack ...”, If no rRé& Ips are being added to the robot click “No”.

Tips needed for q{@o

OUJ
N
™o
D
3]

# Samples \@% 12| 18 24 30 3
”
30| 42| 54| 66/ 78 90 10

N

' N
# Tips 3V 114

Y

After you are finished, click “Next”

Obtain stock bottles of reagents and record lot numbeld| the reagent

reservoirs as stated below. All reagents are stored in their respective plastic
reservoirs in the metal rack, labeled with the lot number of the reagent that they
contain, and covered with Parafilm, EXCERAe magnetic resin. The resin is
disposed of after every extraction. Vortex the magnetic resin solution well, both
in the stock bottle and in the reservoir, before adding it to the metal rack (see step
13 for preparation of MagAttract Resin). If you notice crystallization in any of

the solutions, discard the solution, rinse the container out, and start again with
fresh reagent.
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14.  Remove the Parafilm and lids from the reagents, and fill the reservoirs to the
appropriate level using solutions from the working solution bottles using the same
lot as labeled on the reservoir. If not enough of the same lot of a solution
remains, discard the remaining solution from the reservoir, rinse and re-label the
reservoir with the new lot number. When filling the reservoirs add
approximately 10% extra to the volumes recommended below to account for
the use of the large bore pipette tips:

# of Large Large Large Large Small ‘>‘Elution Small
samples | reservoir | reservoir | reservoir | reservoir | reser buffer | reservoir
Sterilize | Ethanol | Buffer Buffer S?@N (TE™) Poly A
d Water | (mL) MW1 MTL % r (mL) RNA -
(mL) (mL) (mL) \Q L) Magnetic
Q\ Resin
N (mL)

6 10.0 11.8 O30 35 1.6 1.5
Z/ ,(,}.
12 18.4 22.6 \Q‘fzﬁg\ 10.3 5.9 1.9 1.7

18 26.9 333 @96 14.7 8.4 2.2 1.9
24 35.3 vﬁd.‘z\ 7243 19.0 10.8 25 2.1
30 137 | 55| 300 23.4 13.3 2.8 23
36 52.2 | ¢ 5.8 35.7 27.8 15.7 3.1 25
42 eo.gs\\u 76.6 41.4 32.1 18.2 3.4 2.7
48 rg@e\ 87.4 47.0 36.5 20.6 3.7 2.9

Note: Bottleg»f MW1 require the addition of ethanol prior to use. See bottle for
co ation of ethanol addition and instructions for preparation if needed.

15.  Follow software instructions to prepare reagent rack. Software will indicate the
reagent, reagent position in the rack and amount of reagent to use.
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Refer to the table below for amounts of 1000ng/uL Poly A RNA stock solution to
add for resin preparation:

Volume of 1000ng/uL Volume of Total Volume of
Samoles stock PolyA RNA Untreated RNA Treated
P solution added to resin MagAttract Resin MagAttract Resin
(uL) (uL) (uL)
6 samples 4.4 1497.8 1502.2
12 samples 5.0 1697.5 N 1702.5
18 samples 5.6 1897.2 ‘(\'\ 1902.8
24 samples 6.2 2006.9\ V 2103.1
30 samples 6.8 22 ) 2303.4
36 samples 7.4 6.3 2503.7
42 samples 79 A | LN2696.0 2703.9
v e
48 samples 8.5 \Q/ ,..’5\' 2895.7 2904.2
NS

The pretreated resin ma prepared in a 15mL conical tube and then added to
the appropriate reser r ion to the platform in the amount dictated by the
protocol. Vortex the%g tiT resin in the container before pipetting into M48
reagent container and v%fgsthe M48 reagent container once the PolyA dilution
has been added. O
C)O

Place reservoirs /Mjto the metal rack in the following locations. The plastic
reservoirs (i%\ﬁt into the rack one way. Check the directions of the notches

I

which shoulg\point intdhe robot:
S
O
Si@?eservoir Rack Position Software Tag Reagent
Large reservoir L4 Rea 4 Sterilized Water
Large reservoir L3 Rea_ 3 Ethanol (100%)
Large reservoir L2 Rea 2 Wash Buffer 1 (Buffer MW1))
Large reservoir L1 Rea_1 l(‘gj:(?e?ﬁ.r?_')ndmg Buffer
Small reservoir S6 ReaS6 (empty)
Small reservoir S5 ReaS5 (empty)
Small reservoir S4 ReaS4 (empty)
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Size Reservoir Rack Position Software Tag Reagent
Small reservoir S3 ReaS3 Sterilized Water
Small reservoir S2 ReaS2 Elution Buffer (TB)
Small reservoir S1 ReaS1 Magnetic Particle Resin
16.  Flip up the “container interlocks” and place the metal reservoir holder onto the

17.

18.

19.

20.

21.

22.

23.

24,

left side of the robotic platform in the proper position. DQ NOT force the
holder into place and be careful not to hit the robotic an\ After correctly
seating the metal holder, flip down the “container in cks” and press “next”.

Click “Next” when you are prompted to write a @no.

Place the sample preparation traé on th( robot One tray for every 6 samples.

Click “Next”. Q/ (\’0

Place empty, unlabeled 1%}1 e tubes in the 65 degree (back) hot block,
located on the right sid e tic platform. Make sure tubes are in places for
any blank samples. (% ‘NEXF™

Print labels for 1.5 mL ig&% top tubes for final sample collection in the robot.

Placelabeled em tgl 5 mL sample collection tubes in the 8 degree (front) cold
block for collectiga~of final samples. Make sure tubes are in place for any blank

samples. )
&

Make Qﬁ% dilution (add 30uL of PolyA to 90uL of irradiated water) and
add 2°94L of PolyA dilution to each M48 sample tube.

Vortex samples and centrifuge if needed. Do not obtain a pellet in M48 tube from
over centrifuging. If pellet occurs, vortex slightly to re-suspend before placing
sample on M48 instrument.

Fill “Blanks” with 500uL sterile H20.
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25.  Make sure all of the lot numbers are recorded. When they are ready, have a
witness confirm the order and labels of both the sample tubes and the labeled
1.5 mL final sample collection tubes. The robot setup witness should also
verify that all plastic ware is in the correct position and correctly seated in
the platform. This will be your “Robot Setup” witness.

26. Click “Yes” when asked to input sample names.

Importing Sample Names r\b‘
1. At the sample input page, click “Import”. y\\q/
2. The Open window will appear.“Look in:” Id automatically be set to a

default of “SampleName? If not,_the cogect pathway to the folder is My
Computer\C:\Program FiIes\Ge@% ort\SampleName. (The SampleName

folder on the desktop is a sh file.)

3. Select your sample na @\{\ click “Open”. Verify that your sample names
have imported corre@‘ t be concerned if a long sample name is not
completely displayed i 6smal| window available for each sample.

4. Manually type in the v&\d “Blank” for all empty white fields.
5. Click “Next”. (’\\'

%
Verifying Robot %@@p and Starting the Purification

1. In ad@f?n to confirming theosition of all plasticware and samples, check the
following conditions before proceeding:

All plasticware (tips, sample plates, tubes) is seated properly iL1 the

robotic platform v
Metal reservoir rack is seated properly, UNDER the interlocks v
Interlocks are down v

Sample tubes, elution tubes and sample collection tubes have
added to the platform in multiples of 6 as follows:
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Empty 1.5 mL tubes are filling empty positions for both sets v
of elution tubes in the cold and hot blocks

2.0 mL sample tubes filled with 500uL of sterile H20 are in v
empty positions of the sample rack

After confirming the position and set-up of the plastic ware click “Confirm”.
Click “OK” after closing the door. ™
N

Click “Go” to start the extraction. Check that the b\ﬁggttached to the waste chute
is open and clear. Q

The screen will display the start time, remairh% time, and the completion time.
Monitor the extraction until the vngNA sample from the sample tubes to
the first row of sample plat Is %‘é}lsure proper mixing of magnetic resin and
DNA sample. &‘

At the end of the eﬁ\ a results page will be displayed indicating the
pass/fail status of eac S@ six samples.

Saving Extraction Repm&ggge

1.

At the end %e extraction, a results page will be displayed indicating the
pass/fail S of each set of six samplEe€ NOT click “Next” until you have
expo results. To export results, click on the “Export” button. The Save
As WI ow WI|| appear. “Save In:” should be set to the “Report” folder on the
desktop. This is a shortcut to the following larger pathway: My
Computer\C:\Program Files\GenoM-48\Export\Report.

In “File Name:”, name the report in the format, MMDDYY.HHMM. Set “Save
As Type:” to Result Files (*.csv). Use the original extraction data and time. For
instance, an extraction performed at 4:30pm on 5/14/06 would be saved as
051406.1630.csv.

Click “Save”.
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4, Drag a copy of the result file into the appropriate LIMS SHARE folder.

5.

Proceed with clean-up and sterilization.

Post-Extraction Clean Up and UV Sterilization

1.

10.

11.

Remove samples (from the 8 degree (front) cold block) from the robotic platform
and cap with newly labeled screw caps.

Wipe down the robotic platform and waste chute With@hamﬂ) NOT USE
SPRAY BOTTLES. Discard used pipette tips, ‘@mle tubes, and sample
preparation plate(s). Q\

Replace the lid on the magnetic resin r \/oir and vortex remaining resin
thoroughly. Discard the Magnetic_resin in(mediately with a 1000uL pipetteman.
Rinse the reagent container wi -iopged water followed by ethanol and store

to dry. <\ 6\(\

N
Cover all other reage Q\{\d | with Parafilm for stora§AKE SURE
RESERVOIRS ARE %BE WITH THE LOT NUMBER OF THE
REAGENT THEY CONTA}\and that the lot numbers have been recorded.

S
Replace tips on the i@ument that were used during run. There are three racks,
and all racks sho I@e full. Ensure that the pipette tips are correctly seated in the
rack and flush wigR*he robotic platform.
Click “Next”.(Q@

When @cﬁpted, “Do you want to perform a UV sterilization of the worktable?”,
click és

Select 1 Hour for the time of “UV sterilization” then click “yes” to close the
software upon completion.

Store the extracts at 2 t8Gor frozen.

In the LIMS system, navigate to the Data Entry page, assign the samples to a
storage unit (cryobox), and import instrument

Have a supervisor review the run, and submit samples at neat and/or 1/100
dilutions, as needed for real-time PCR analysis to determine human DNA
concentration (refer to Section 4 of the STR manual).
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12. COMPLETE THE M48 USAGE LOG WITH THE PURPOSE, PROGRAM,
PLATE, AND ANY COMMENTS ARISING FROM THE RUN.

H. BioRobot M48 Platform Diagram

A-1
C-1 C-2 &
A-2 (.Q'\
N
A3 Q
O
A-4 <
D-5 D-6 <'<> %9 D-8
\\‘AOS\ E
~ P
| S
B-1 ,&O\
Q\'
)
B-2 D-1 (U D-2 D-3 D-4 F
kS
B-3 &
N G-1

o

Figure 1. Diagram of Robotic Platform of the QIAGEN BioRobot M48.

A (1-4) Large Reagent Reservoir Positions
B (1-3) Small Reagent Reservoir Positions
C (1-3) Tube Racks

D (1-8) Sample Plate Holders

E Hot Elution Block (65°C)

F Cold Final Elution Block (8°C)

G (1-2) Sample Tube Racks

H Waste Disposal Chute
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Troubleshooting

Error

Cause/Remedy

Resin/sample is being drawn up into
pipette tips unequally

Report problem to QA. Resin buffer has
evaporated. O-rings are leaking and neq
service.

d

Crystallization around®irow of wells in
sample plate

Forgot to fill empty sample tubes with
500uL of sterile |ZD

BioRobot M48 cannot be switched on

BioRobot M not receiving power.
Check that t wer cord is connected
the worksté\.\ and to the wall

(0]

Computer cannot be switched on

&

'\er is not receiving power.
&he at the power cord is connected
th\ mputer and to the wall power outlé

(0]

—F

BioRobot M48 shows no move twté

a protocol is started Q. OO

10Robot M48 is not switched on.
Check that the BioRobot M48 is switched
on.

BioRobot M48 shows abnorn&].K
movement when a protocel)@ started

N

@

The pipettor head may have lost its hom
position.

In the QIlAsoft M software, select “dhual
Operation/ Home”".

\1%4

Aspirated liquid d from disposable

Dripping is acceptable when ethanol is
being handled. For other liquids: air is
leaking from the syringe pump.

Report problem to QA. O-rings require
replacement or greasing.

If the problem persists, contact QIAGEN

Technical Services

Revision History:
November 28, 2010 — Initial version of procedure.
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Microcon DNA Fast Flow DNA Concentration and Purification

Note: When using the High Yield DNA Extraction Procedure, the Microcon procedure in
Section C of that Procedure must be used.

In order to allow for duplicate amplifications, the final volume should be betweeh 26150
pL. See Table 1 for minimum sample concentrationirequents. Refer to the LIMS manual
for Forensic Biology for specific procedures within the LIMS system.

1. Fill out the Microcon documentation. Label a sufficient num %‘f blue Microcon DNA
Fast Flow sample reservoirs and insert each into a Iabele lection tubes.

2. Pre-coat the Microcdhmembrane with Fish Sperm D@ an irradiated
microcentrifuge tube or 15 mL tube:

&
a. Fish Sperm DNA Preparation Q/ \O

ii. Add 1 uL of stock ’s& DNA solution (Img/mL) to 199uL of
irradiated Water ple on the microcon sheet.

Nf@agent 1 sample
Irradiate@Water 199 uL
FishSperm DNA (1mg/mL) 1uL

iv. Aliquo uL of this Fish Sperm DNA solution to each Micrdtaube.
Avojdtduching the membrane. The volume for one sample is shown
b% . Refer to the microcon documentation for the calculated value.

NOTE: For samples with 400 pL of digest solution, make a 20 pL solution of
1 uL of Fish Sperm DNA (1mg/mL). Mix well and add this solution
to the membrane. Ensure that the entirety of the membrane is
covered. In this manner, all of the digest may be added to the
Microcon® membrane for a total volume of 420 uL.

3. Process 50 lpof TE™ solution as a Microcon negative control. Make sure to use the
same lot that will be used to dilute the samples, and don’t forget to label the final
negative control tube with the Microcon date and time.
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10.

11.

12.

Spin each DNA sample briefly. Have a witness confirm the order of the samples and
Microcons.

Measure and record the initial volume of each sample. Add each sample (0.4 mL
maximum volume) to the buffer in the reservoir. Don't transfer any Chelex beads, or in
case of an organic extraction sample, any organic solvent! Seal with attached cap. Avoid
touching the membrane with the pipette tip!

Return the original extraction tubes to their storage location. D&not discard the empty
tubes. N

Q

Place the Microcon assembly into a variable speed micr trifuge. Make sure all tubes
are balanced! To prevent failure of device, do not e>8®d recommended g-forces.

Spin at 500 x g (2400 RPM, Eppendorf) for 12 miQL\tes at room temperature.

N\
** FOR CONCENTRATION ONLY, SK&T.&F{@ AND PROCEED TO STEP 10 **

NS

FOR PURIFICATION of the@ﬁ séifple add 206 of TE* solution and repeat
Steps 7-8. Do this as often aS n sary to generate a clear extract, and then continue

with Step 10. When performi ultiple wash steps it is necessary to empty the bottom
collection tube intermittente/)o

NOTE: When purifyin \amples with a low DNA concentration it may be advantageous
to use sev ash steps and to also reduce the volume to achieve both, a
cleaner sggple and an increased DNA concentration.

Remove as@%ly from centrifuge. Visually inspect each Microcon membrane tube. If it

appears that more than 20 pL remains above the membrane, centrifuge that tube for 3

more minutes at 2400 rpm. This process may be repeated as necessary.

Open the attached cap using a tube opener and pgdd2d. Avoid touching the
membrane with the pipette tip/Separate the collection tube from the sample reservaoir.

Place sample reservoir upside down in a laéled collection tube, then spin for 3
minutes at 1000 x g (3400 RPM Eppendorf). Make sure all tubes are balanced!
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13. Remove from centrifuge and separate sample reservoir. Measure resulting volume using

an adjustable Micropipette, record volume on worksheet; adjust volume to desired level

using TE*.
A. Clean-up for high DNA concentrations: reconstitute to starting volume.
B. Low DNA samples (clean-up and/or concentration): adjust to 20-50 p

(depending on amplification system)

14.  Transfer the DNA extracts and the Microcon negative control tq newly labeled 1.5mL
Eppendorf tubes and store extract for later use. Note storageNgCation on the

documentation. Q
v

15. Calculate resulting concentration or submit to real-tim@%R analysis to find the new
DNA concentration. \Q

\

ATTENTION: Do not store the DNA@e igrocon vials! The lids are not tight

enough to preventa@ oratie
IS
Y

Troubleshooting: ?g‘ O

AN
Lint, bone dust and other particles c %g the membrane. If the liquid does not go down,
collect the sample from the filterrag) distribute the supernatant to multiple filters or a new
filter. Pipette off the clear super
controls should be treated ac ingly.

If the problem persists, tl@é\pecific Microcon lot number might be faulty. Notify the QA Unit
and try a different lot ber.
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TABLE 1:

Identifiler O | Identifiler O
28 cycles 31 cycles

Minimum Desired Template 100.00 pg 720.00 pg

Template volume for amp 5uL 5uL

Minimum Sample
Concentration in 200 pL

Minimum Sample (1>)
Concentration in 200 pL prior | 5 pg/uL Ng\\
to Microconning* to 50 pL A

\¥

Minimum Sample
Concentration in 200 pL prior 2@/;1 L\O&

20 pg/pL NMpg/u L\b‘

0.40 to 70.10

to Microconning** to 20 uL > P/l
For LCN samples: Minimui» N 4.00 to ~1.00
Sample Concentration i %g‘% Po/ulL pg/uL

*  Sample concentratioprio with a Microcon DNA Fast Flow and elution to 50 puL
**  Sample concentratioprio%a progessing with a Microcon DNA Fast Flow and elution to 20 pL
A Samples with less than 2 E&® amplification may be amplified upon referral witGhhe

supervisor
&
N
)
Q
&

Revision History:

March 24, 2010 — Initial version of procedure.

September 27, 2010 — Inserted note to direct the High Sensitivity/Hybrid Team to follow the Microcon YM100 procedure in
Section C of the High Sensitivity DNA Extraction procedure.

July 16, 2012 — Specific worksheets were removed and replaced with generic terminology to accommodate LIMS.

December 28, 2012 — YM100 microcons were discontinued by the manufacturer. The manufacturer is now producing the
DNA Fast Flow Microcons. All references to the YM100’s have been revised to the “DNA Fast Flow,” including the
title of this procedure. Spin times in Steps 8 and 10 have been revised for the new microcons.

April 1, 2014 — Removed the option to use PolyA RNA in Step 2; removed the use of Trehalose and irradiated water.

September 1, 2014 — Recording of the initial sample volume has been added to step 5. Also changed the naming of “High
Sensitivity DNA Extraction” to “High Yield DNA Extraction”.
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Estimation of DNA Quantity using the Rotorgené"

Note: For oral or buccal swab exemplars, quantitation need not be performed. Rather, 2
uL of a 0.1 dilution of extract can be submitted diretly to amplification for each sample.

A.  Work Place Preparation

1. Retrieve clean racks, cap openers, Rotorgene 0.1 mL tubes and caps,

microcentrifuge tubes, and irradiated GIBCQLTRA PL#\I@ED distilled water
from storage or the Stratalinker.

2. Apply 10% bleach followed by water and/or 70%8'15\hanol to the entire work
surface. Cap openers, racks, and pipettes nq e cleaned in a similar manner.
For LCN samples, all Rotorgene setup ste ould be carried out under a

hood. @)
< &

3. For LCN samples, the 1.5 \}nic seentrifuge tubes and water aliquots in
1.5 mL tubes must be irr, e 0 and 45 minutes, respectively.

Rotorgene tubes and caps @. s@@s packaged.
v
xS
B.  Sample Dilution O(\
If necessary, dilute the gmple extracts (as with HCN samples).
1. Label micro\@rifuge dilution tubes with sample name and dilution.

2. Place@gn dilution tube directly behind the corresponding extract tube in a rack.

3. Add the appropriate amount of diluant (irradiated water or TE) to each dilution

according to Table 1.

a. Sexual assault semen and saliva samples, scrapings and other samples that
are extracted with the “Chelex other” or M48 method, and bone samples
should be measured with a neat and a 1/100 dilution.

b. Blood and buccal samples and all burglary samples may be measured with
a 1/10 dilution only. This will capture most concentrations. If necessary,

a second measurement may be taken with either a neat or a 1/100 dilution.

C. LCN samples should be measured with a neat dilution. If necessary, a
1/10 dilution may be made if one suspects inhibition.

d. Pipette tips do not need to be changed to add water/TE to empty tubes.
Close all caps.
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4, Open only one sample and its corresponding dilution tube at one time.
5. Thoroughly mix each extract, prior to aliquotting.

6. Immediately following each dilution, return the original sample extract tube to its
cryobox. Return the original samples f&C4torage.

7. Once the dilutions are completed, evidentiary samples may join exemplar
dilutions on the benchtop. N
TABLE 1: (1/0
; r\,\\
Submission 1 A\~ Submission 2
o Water | _ I\ Water
Dilution 1 | Sample @TE*OQHUUOH 2 Sample or TE
HCN &(}" (\fo"
Semen and saliva | ., 50 | @O | 17200 ouL | 198pl
(amylase positive) o)
samples &~ ~0
HCN "\
Scrapings or Neat @ 0 1/100 2 pL 198 pL
“other” extractions PR
HCN exemplars QY
Bone Neat{,\\ 5puL 0 1/100 2 uL 198 pll
HCN exemplars 1@@\ i 18 UL 1/100 or neat | 2 pL or | 198 uL
Blood or Saliva N H H (if necessary) | N/A or N/A
HCN oY 1/100 or Neat| 2 pL or | 198 pL
Blood Samples()0 1/10 2 HL 18l (if necessary) | N/A or N/A
Touched objects” -
and/or LCN Neat N/A N/A . 2 uL 18 pL
(if necessary)
Samples

In order to conserve, neat LCN samples may be taken from the extract tube and added to
the quantitation tube directly (no neat submission tube is necessary). However, 1/10
dilutions should be prepared in advance as specified above.

C. Remove reagents for the master mix from the reagent
freezer/refrigerator

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

ESTIMATION OF DNA QUANTITY USING THE ROTORGENE ™

DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 106 OF 545

1. Retrieve MgC}, 10X PCR buffer, BSA, dNTPs, TAQ GOLD, unlabeled “EB1”
and “EB2” primers, and SYBR Green | from the freezer, irradiated GIBCO
ULTRA PURH] distilled water from the refrigerator, and DMSO from the

cabinet.
2. Store reagents, except DMSO and water, in a Nalgene cooler on the bench.
3. Record lot numbers of reagents.

4, Just before initiating “sample preparation”, place NJQG?OK“&CR buffer, BSA,
dNTPs, and unlabeled “EB1” and “EB2” primers on @\/@ position
microcentrifuge rack in order to thaw these reage&

O

Q s
1. Retrieve 1600 pg/pL standar%&%% the freezer and record lot #.

D. Standard Curve Preparation

2. Ensure that the conten ¢Q)O pg/uL standard DNA tube are thawed and
removed from the ca ce t uging the tube.

3. Labeltubes as follows: 100 25, 6.25, 1.56, 0.39, and NTC (no template
control or O pg/uL). C)O

NTC. Pipett do not need to be changed to add water to empty tubes. Close
all caps. 0\)

O
5. 0.25 Sedial dilution

4, Add 15 pL ofig@\ated water to tubes 400, 100, 25, 6.25, 1.56, 0.39, and the

In order to mix each dilution thoroughly, either pipette the dilution up and down
several times or vortex each dilution and subsequently centrifuge the tube at no
more than 3000 rpm for 3 seconds.

a. Open only two consecutive standard DNA tubes at once starting with the
1600 and the 400 pg/uL tubes.

b. Mix the DNA solution in the 1600 pg/uL. Take 5 pL of standard DNA at
1600 pg/pL and add to the 400 pg/uL tube, and thoroughly mix the
contents.

C. With a new pipette tip, take 5 pL of standard DNA at 400 pg/pL and add
to the 100 pg/pL tube, and thoroughly mix the contents.
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E.

F.

d. With a new pipette tip, take 5 puL of standard DNA at 100 pg/puL and add
to the 25 pg/pL tube, and thoroughly mix the contents.

e. With a new pipette tip, take 5 puL of standard DNA at 25 pg/pL and add to
the 6.25 pg/pL tube, and thoroughly mix the contents.

f. With a new pipette tip, take 5 puL of standard DNA at 6.25 pg/pL and add
to the 1.56 pg/puL tube, and thoroughly mix the contents.

g. With a new pipette tip, take 5 puL of standard DNA at 1.56 pg/pL and add
to the 0.39 pg/uL tube, and thoroughly mix the contents.

h. Do not add anything to the NTC tube.

A
Sample Preparation (1/0
1 Remove 1500 pg/uL calibrator from freezer ans@gecord lot number.
a. Vortex the calibrator thoroughly and@'?ntrlfuge the tube at 3000 rpm for
approximately 3 seconds&
b. Make three 0.166 di ﬁ@of the calibrator with 4 uL of the
calibrator and 20 f irr&diated water.
2. Vortex all samples inchdi he standards, NTC, calibrator, and the dilution
and/or extract tubes.  x§
. o o
3. Centrifuge all sam&!s briefly for 3 seconds at no greater than 3000 rpm; this will
prevent the DN0 m aggregating at the bottom of the tube.
4. Witness St

Arran eéﬁmples in order according to the sample documentation in a 96 well
rack.

a. Place samples in exactly the same place on the rack as they will appear
vertically positioned in the rotor.

b. Label the top of the sample tubes with rotor well identifier or tube labels.

C. Have a witness confirm the sample locations.

Master Mix preparation

1.

Remove the SYBR Green | from the Nalgene cooler and prepare a 1/100 dilution.
Take 2 pL of SYBR Green |in 198 pL of irradiated water, vortex, and tap the
tube on the bench to consolidate the reagent at the bottom of the tube.
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2. Mix each reagent before adding.
a. After each reagent has thawed, vortex each reagent, with the exception of
TAQ GOLD.
b. Centrifuge reagents in the table top centrifuge at 3000rpm for
approximately 3 seconds.

3. Add each reagent in the order as it appears on the documentation. Thoroughly
mix each tube reagent by pipetting up and down, or vortexing briefly. If
vortexing, afterwards tap the tube on the bench to prevent the reagent from being
trapped in the cap. N

4, For total reagent volumes above 20 uL, use a P2 G@«/en for multiple dispenses as
opposed to one dispense with a P1000. To engQxe' accurate pipetting, aspirate and
dispense the reagent as specified on the ruq\ et.

5. After adding each reagent, plac @ rea@%t back in the Nalgene cooler, or for
water and DMSO, in the opp@tqr@of the 48 well microcentrifuge rack.
\ N\

6. Thoroughly mix the mastér jnix b@%ortexing. Tap the tube on the bench to
prevent the reagent fr, ei@)@apped in the cap and/or centrifuge briefly for
approximately 3 seconyds. O\

N . :
7. Add 23 pL of master to the appropriate number of Rotorgene tubes. Fill
tubes in a vertical f(s)uon (positions 1-16 or Al to A8, and B1-B8 in older rotors).
After adding ma mix to 16 tubes, re-vortex the master mix and ensure all of
the master mix@'consolidated by tapping the tube on the bench and centrifuging
briefly for a@ximately 3 seconds. Use a new pipette tip.

See % 2 below for reagent concentrations; calculated amounts for n+10%n
samples will display rounded values for pipetting.
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TABLE 2:
Reagent Concentration uL*for 1 Rx
Irradiated GIBCO O ULTRA
PUREQO distilled water 8.3 (8.26)
10X PCR Buffer 10mM Tris/5S0mM KCL | 2.5
25 mM MgCl, 275 uM 2.8 (2.75)
5 mg/mL BSA 0.525ug/pL 4.0
2.5 mM dNTPs 200 pM each A |20
DMSO 8% A [2.0(1.96)
—— 2
grleoeon(jlllutlon of 10,000X SYBR 100X (\\Q\\ 0.3 (0.28)
20 pmol/uL Primer EB1 0.4puM, N~ 05
20 pmol/uL Primer EB2 (,<®-4 R@\ 0.5
5U/uL ABI Tag Gold RN XY 0.3 (0.25)
Total volume ('\,<V c\u 23.00

"Reage

nt amounts are cdi¢uiat ing two significant figures. However, for the

purposes of manual addffi n,oup one significant digit is shown.

In order to avoi

N\
Sample Addition O{\\

creation of aerosols, thoroughly mix the contents of each

tube by pipet{&@ up and down repeatedly.

G.
1.
2.
and t
a.
b.

Add 2 p G})each sample, including the standards, NTC, the calibrator dilution,

mple dilutions and/or extracts, to each tube with master mix.
If necessary, in order to conserve sample, only 1 pL of sample may be
measured. Note this on the sample documentation and double the
resultant value to accurately reflect the sample’s concentration per
microliter.
Every four reaction tubes, place caps on the tubes. (The caps are attached
in sets of four.)
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C. Number the first cap in every set of four as they will appear in the rotor.

(1 for 1, 2 for 2, etc. For the older rotors, 1 for Al, 5 for A5, 9 for B1 etc.)
DO NOT label the tube itself, as this may interfere with fluorescent
detection.

. Create an Excel sheet and save it in the appropriate folder on the network.
. Enter run information in the Rotorgene usage log.

. Open the machine. Remove the circular rotor from the iMstrument by either

pressing in the middle silver stem in the RG6000 or rewing the center piece
in the RG3000. Remove either the silver clip fron& RG6000 rotor or the silver
ring from the RG3000 rotor. Add tubes to the rgfgr: Ensure that tube 1 is in
position 1, etc. or in older rotors, 1 is in posig@ 1 etc.

. Ensure that all positions on the @ ar(eb@%d (using blanks if necessary).

. In the RG6000, add the sil \}p @gl\e rotor, lock into the Rotorgene, and close

machine. In the RG3000(add the)silver ring and screw the rotor into the
Rotorgene, locking th%@tor [ ce. Ensure the silver ring is in place and sitting
securely in the rotor ol all §id€s. Close machine.

S
H. Software Operation C)OQ

1.

2.

Open Excel and{ke relevant sample sheet, and then collapse the window.
Open Rot he 6 software on the desktop.
Click @E,)New, Casework, and click “new”

In the wizard

Ensure that the “Rotorgene 72 well rotor” is highlighted

Make sure that the box next to “locking ring attached”, is checked.
Click “Next.”

Type initials for Operator and add any notes (extraction date/time)
Reaction volume should be “25 pL”

Sample layout should be “1, 2, 3...”

Click “Next.”

N

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the

Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

ESTIMATION OF DNA QUANTITY USING THE ROTORGENE ™

DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 111 OF 545
h. In the RG3000s, click “Calibrate”. In the RG6000, click “gain
optimisation”.

I. “Perform Calibration before®lacquisition”

i. Click on “calibrate acquiring” (RG3000) or “optimize acquiring”

(RG6000).

iii. “This will remove your existing setting for auto gain calibration?”
The window appears, click YES. A green gain window will open.

Click “ok”, then “close”.

iv. Note selecting “calibrate all” will attempt to calibrate for all
channels known by the software wherea “Balibrate acquiring” will
instead only calibrate those that have a®n used in the thermal

profile defined in the run such as F Green.

V. Click next in wizard and “start run\Q

5. “Save as” the RG#, date and tlm)éor exa “RGlQ112904.1400” for arun on

RG1 on Nov 29, 2004 at 2:00p

%@ h|ve folder.

6. Sample sheet window

a. Expand the Excel a pIe@?eet window. Copy all of the control and

sample names

Rotorgene sampl

b. Paste the cont %33\ mple names in the appropriate rows in the
n

C. Settings:
I. leerﬁ;pncentratlon format: 123,456.78 unit pg/pL
il. Ty ategory

Standards: std
O ) Zero standard: NTC
OC) 3) Samples and calibrator: unk

dow by right clicking and selecting paste.

In all wells with standard, calibrator or sample, select

HYE ”

d. Hit “Finish”

See below for cycling parameters that should not be changed:

95°C 10 min
94°C 15 sec

35
68°C 60 sec cycles
72°C 30 sec
72°C 15 sec
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The run will approximately require 1 hour and 40 minutes for completion.

7. Following the initial heating to activate the TAQ and the gain calibration, the raw
data will appear on the screen. With this information, one can monitor the
progress of the run. Fluorescence for the highest standard should be apparent
from ~ cycle 15.

8. Previous run files may be examined while the computer is collecting data.
a. Collapse the window.
b. Double click on the Rotorgene icon on the deskt;{gs
C. The computer will prompt that another versio&?j e software is running

and ask if you want to run an analysis vers&q nly. Click yes.
©
1. Clean Up N

1. Return water, dNTPs, Mg&£ 10 (’bﬁ BSA, DMSO, EB1 primer, EB2
primer, TAQ GOLD and wate S\WitH any remaining reagents to the working
reagents box. \2\{@ &6\

ot O

2. Dispose of all diIution?@?s c(ﬁe standard, calibrator, and SYBR Green I.

Sample aliguots may Be S\ d until assay success is confirmed.

X
J. Sample and Dat&)@rage

1. Store extracts i \(:ryobox in the DNA refrigerator. For LCN, the extracts should
be stored in NA refrigerator in the pre-amp room in the designated area.

N

2. Ensur &fthe data from the assay is in the folder labeled “RG data” under the
appropyrate Rotorgene folder.

3. To transfer over the Rotorgene data to the network:
a. After the run is done, save and exit out of the Rotorgene software.
b. In the Log Archive, go to the appropriate run folder.
C. Copy the run into the appropriate Rotorgene “RG data” folder on the
network.
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K. Analysis
1 Analysis may be performed on the instrument computer or any computer that has

access to the software.

2. Open Rotorgene software on the desktop. If the computer is not connected to an
instrument, when the software indicates that the computer cannot connect to the
instrument on serial port COM1, select “run in virtual mo%?”.

3.  Click “Open” and click on the run to be analyzed in\p@'}m data” folder

4, Click “Analysis” on the toolbar. \Q\

a. Select “Quantitation”, “Show”.

I. Three windows will gpen witr\the standard curve, the samples, and
fluorescence. 6 \O

il If a “Calculate a.ti(@weshold” window opens up, click ok.
iii. Ensure that “d@amiiﬁbe”and “slope correct” are selected on
O

the tool bat)
iv. Select t%ﬁb “tgre settings”.
1) ERsurgtthat the NTC threshold is set to 10%.

2) Th under the “reaction efficiency threshold” should
be selected however.
3) Ick “OK”
V. If a&-of the settings need to be corrected, “auto find threshold”

t be performed again. (“Auto find threshold” can be found in
e lower right corner of the screen if the “Quantitation Analysis”
OC) graph is selected.)

b. Check if any sample curve crosses the threshold at an early cycle due to
background fluorescence. The sample in question would have no value,
but the normalized data would display a curve that crosses the threshold
both at an early and at a later cycle.
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In order to avoid disabling the dynamic tube normalization setting, move
the threshold to the right, ignoring the first few cycles, so that the sample
does not cross the threshold. This can be achieved by the following:

I. In the normalized data windowpane, on the lower right side, under
CT calculation, change the number for “Eliminate Cycles before:”
from O to 1-5. Chose the smallest number where the threshold
does not cross the data curve in question.

il. Alternatively, select the grid immediately to the right of “Eliminate
cycles before”. This allows manual manlp\ tion of the starting
cycle number of the threshold.

i Reanalyze the data by selecting “au;Q\ d threshold”.

C. One may also manually manipulate tI’@\ertlcal position of the threshold
on the standard curves.

I. Select the grid to @ght@%e threshold value and then click on
the red threshol& a djust the line. Moving this line
vertically will et reshold cross the standards’ curves at
different ¢ anttg\us will change the efficiency, Ct, and sample
values.

il. Posﬂmn% optimize the distance between the Ct values of
the stand d@end thus the calibrator values, while maintaining a

passm(% |ency value.

5. Save the RG da@project.
%

&

L. ReportOC)\)

1. On the “Quant results” screen, (by right clicking the table heading with the mouse
and un-checking certain columns) only pick the following columns: No., Name,
Ct., and Calc. Conc.

2. If the No. column shows the well location instead of the number, select
“Samples” from toolbar. Under “format”, select “Toggle Sample ID Display”.
Click “OK”.
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3. Select “Reports” from toolbar

M. Assay Interpretation

a. Select “Quantitation, cycling A FAM”
b. Select “full report” double click
C. Generate report

Supervisors must initial all pages of the report after reviewing the assay and
incorporate them into the case record.

A
Standards and Controls (19
1. Check the raw data for cycling. (If the raw data@yaph is not seen, click on
“Cycling A.FAM” in the tool bar and then “Ar e”.) If the fluorescence is
below 80 RFUs, yet the reaction efficiencygs acceptable (see 5), determine if the
SYBR Green | was thawed mor, n . If not, notify QC in order to test
stock. The assay still passes@ conditions 2b and 3 are fulfilled.
2. Confirm that the followi rtfﬂdre correct:
a. standard curv ort
b. Start normalizi cycle “1”
C. noise slope co n “yes”
d. reaction effici (% threshold “disabled”
e. normalizatjo ethod “dynamic tube normalization”
f. digital f||t ight”
g. no te e control threshold “10%”
O
3. Slope o@@ﬂum: -3.322
4, R? value optimum: 0.999
5. Reaction efficiencies should range from 0.80 to 1.15. Efficiencies svended
down. (For example, 0.799 fails.)
6. Two of the three calibrator values must be between 400 pg/uL and 100

pg/uL.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the

Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

ESTIMATION OF DNA QUANTITY USING THE ROTORGENE ™

DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 116 OF 545
7. No template controls or zero standards should be < 0.1 pg/uL.

10.

11.

12.

13.

If the no template control is > 0.1/pd., LCN samples may be amplified since
there may not be sufficient sample to retest. However, HCN samples must be re-
guantitated.

The difference between the average Ct values of each consecutive duplicate
standard concentration should be approximately two cycles.

At least one of each duplicate standard concentration 5,%buld be apparent
(“clicked on”). (If #10 is exercised, at least one of eafh duplicate standard
concentration should be apparent for 5 of the 7 rqggﬁing standardslj one

duplicate of a standard does not yield the expe Ct value, but the other
duplicate is within the expected range, the a nt standard may be excluded
from the standard curve calculatic% Unselect the sample on the right side of the
screen, and reanalyze. \O

NP

Similarly, if both replicatesgﬁ@sta{@j are not within the expected range, they
may both be excluded frofiythe s@@ndard curve calculation, and if all the other
parameters of the as aQare factory, the assay passes. However, no more
than two standard pasik“mag e absent.

N\

L N . .
The assay fails if the tion efficiency, calibrator and/or non-template control
values are unacce e

For LCN sam S\in order to preserve sample, if the quantitation assay fails
twice, proc to amplification without a third quantitation.

Initia@gesting of all samples in a failed run. Although a quantitation assay may
fail, the resultant values may be used to estimate the need for further dilutions for
the re-quantitation assay.
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TABLE 3:
Required Settings Required Results
Parameter Value Parameter Value
Start normalizing N
from cycle 1 NTC < 0.10 pg/uL
Noise slope .
correction yes Calibrator 100 to 400 pg/uL
Reaction Efficiency . Reaction
threshold Disabled Efficiency 08010 1.15
Normalization Dynamic tube | Ct values of | ~2 cq clgs between each
Method Normalization | standards cogedntration
Digital Filter Light Standards % ore than 2 pairs may
analyzed Q) absent
No template control o QM [ <1000 pg/uL or dilute and
threshold 10% Samplfa\ re-quantitate
O\
X

* May change if a sample curve croi{é?he %@Yldd early (refer to Section M.4.b.ii. of this
section). @ 6\
N
N. Creating a Rotorgene SuQ&éEy)éage for LIMS Import
v
1. On the Rotorgene Soft@‘re (main screen after analysis), go to the “Quant.
Results - Cycling F@table (lower left window).

N

2. Maximize the sg%en. By right-clicking the table heading with the mouse and un-
checking 03@1 columns, eliminate all columns except the following:

NoG)
e
@t
Calc. Conc.
3. Then, right-click mouse and select “Export to Excel”.
4, Save the data with the run name in the appropriate folder on the network.
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TABLE 4:

LIMS import

In the Data Entry screen for the LIMS system, import the associated .csv file that
was previously created and saved to the network.

Have a supervisor review the imported results.

The interpretation value for each sample will be manuall)&entered by the
reviewer. N

Q
Sample Interpretation Qr\\q’

Samples that are 1000 pg/uL and above sh(uEQ\ be requantitated at a 1/100 or a
1/2000 dilution. Q
Q 0

For amplification with Identifi %/ @@ or MiniFiler, if the extraction
negative is > 0.2 ggL it sh be &uantitated. If it fails again, the sample set
must be re-extracted pQ'?~ a'@cation.
A
0
e o
Amplification Sys{{ry

Extraction Negative
Control Threshold

YFiler A@Q' 0.20 pg/pLin 10 pL

Identifiler™8/31 cycleg 0.20 pg/uL in 5 pL
MiniFilgro ™ 0.20 pg/uL in 10 pL

v
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3. If a sample appears to be inhibited, i.e. the curve initially increases and then
plateaus, note this in the interpretation column.
4. If a sample displays background fluorescence, indicate such samples in the
interpretation column.
5. If a sample displays low background fluorescence, i.e. approximately 10% or less
of the total fluorescence, indicate this in the interpretation column.
6. The neat and the value calculated from the 1/100 dilutj bs of the samples should
differ by no more than a factor of 2.5. If the dllutlona/%e not within a factor of
2.5, the samples should be re-quantitated.
7. Table 5 (next page) summarizes which cong@aﬂon should be selected, if any,
for amplification. <
QO 0
TABLE 5: N

Samples N Resolution
N = x pg/uL X O\

1/100 = within +/- 2. 5.8_ C) Select neat value

N = X pg/uL

1/100 = +/- >2.5x
No indication of m%}@n or background
fluorescence
N =>1000 pg/
1/100 <10Q@uﬁ%/uL

= >1008pg/uL
D|Iut|g 000 pg/uL
N = 320 pg/uL, NO inhibition or
fluoresence
dilution within +/- 2.5 fold
N = < 10 pg/uL, NO inhibition or
fluoresence
dilution within +/- 2.5 fold
N = < 10 pg/uL, NO inhibition or
fluoresence
dilution within +/- 2.5 fold
N = <1 pg/uL, NO inhibition or
fluoresence
dilution within +/- 2.5 fold

Re-quant samples.

Select dilution

Requant sample at a greater dilution

Not suitable for amplification with
Identifiler 28

Not suitable for amplification with
MiniFiler

Not suitable for amplification with
YFiler

Not suitable for amplification with
Identifiler 31
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Samples Resolution
N="%* *orA

Select dilution

N =** dilution **

Select dilution

N=*orA
dilution * or A

Send to analyst

N=<7.5 pg/uL, NO *, ** or A
Dilution not within 2.5 fold

Not suitable for amplification with
YFiler, Identifilgr 28 or MiniFiler
no further t

N=*orA
1/100 Dilution <0.1 pg/uL

N
Re-qua;{@xe at 1/10 dilution

1/10 dilution only = **

Am f sufficient DNA for HCN
D esting.

1/10 dilution only = * orA

Q
Q\Q/\({o

wample quant dictates a greater,
an 1/10 dilution factor for amp,
proceed with amp.

Otherwise, send to analyst.

Any value less than 0. hHpeglul O~

Do not interpret

SR
?‘J\O\
O(\

A: sample appears to be inhibi

*. sample displays backgrou
**: sample displays low b

luorescence
round fluorescence

O

OO
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References:

Nicklas, J. A., Buel, E. Development of Alu-based, Real-Time PCR Method for Quantitation
of Human DNA in Forensic Samples

Nicklas, J. A., Buel, E. Development of Alu-based, QSY 7-Labeled Primer PCR Method for
Quantitation of Human DNA in Forensic Samples

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Paperwork Preparation section was removed and LIMS Import section was inserted.
April 1, 2014 — Procedure revised to include information for YFiler; note added that quantitation is not necessary for oral or
buccal swab exemplars.
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General Guidelines for Fluorescent STR Analysis

Batch processing

1. Exemplars and evidence samples must be handled separately at all times. These samples
must never be together on the same sample tray.

2. For the ABI 3138, an exemplar and evidence plate may be in the same instrument. Two
separate plates are the equivalent of two consecutive runs. ™

3. Samples from one amplification set should be processed @her so that the samples are
accompanied by the appropriate controls. \Q

4. Use the correct documentation for the specific sa type and make sure the sample
preparation set-up is witnessed properl Q \O

5. Controls must be run using the sa \>1st nt model and under the same, or more
sensitive, injection conditions a Qs to ensure that no exogenous DNA is
present. Therefore, samples &@:run at higher injection parameters must have an
associated control run conc thy With the samples, or have previously passed under the
same, or more sensitive, inject| arameters. Controls do not have to be run at the same
injection parameters as the sa(n les if it previously passed at a higher injection parameter.

NOTE: Each run that is ggrmed must have at least one correct positive control.

%
&
N

Sample handling

1. Priorto Ioad@ on the capillary, the amplified samples are stored at 4°C in the amplified
DNA area. The tubes containing the amplified product must never leave the amplified
DNA area.

2. Amplified samples that have been loaded on an instrument should be stored until the
electrophoresis results are known. After it has been determined that the amplified
samples do not require repeated testing, they may be discarded.
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I nstrument and computer maintenance

1.

2.

Be gentle with all instrument parts and instruments. Keep everything clean.

It is good practice to monitor initial instrument performance. This enables the user to
detect problems such as leaks, air bubbles or calibration issues.

Hard disks should be regularly defragmented to improve system performance.

Data files and other non-essential files from the computer harskbfsk should be deleted at
least once a week to improve performance. \(1/

Notify the Quality Assurance Unit if any problems arxa@}d.
N

\
A& 0’5\0
N8
&P

v O

S
S
@)
X

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Specific worksheets were removed and replaced with generic terminology to accommodate LIMS.
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Identifler Kit and YM1

Generation of Amplification Sheets

GENERAL INFORMATION

The Identifiler Kit is a PCR Amplification Kit manufactured, sold, and trademarked by Applied
Biosystems (ABI). The YM1 Kit is a PCR Amplification Kit manufactu@g in-house that test for
four (4) Y-STR Loci. Q\

Target DNA template amounts are as follows: \Q'\

» Identifiler, 28 amplification cycles (ID28) — 500 pg iﬁ\sample aliquot of 5 pL
* Identifiler, 31 amplification cycles (ID31 OO,@ﬁn sample aliquot of 5 pL
* YML1 - 2000 pg in sample aliquot of 2 . Q’O

N
To calculate the amount of template Dl@énd é#uant to add, the following formula is used:

O
< C)Farget Amount (pg)
Amt of DNA extract (L) = -----2 @ ----------------------------------------------

e concentration, pg/pL)(dilution factor)

O
The amount of diluant to add tq{fe’reaction (uL) =
Volume of sam%e liquot (L) - amount of DNA extract (L)

C)Qé\

OO
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Generation of Amplification Sheets
To determine the appropriate system for amplification of samples, refer to Table 1.

TABLE 1. PCR amplification input based on Rotorgene values

RG value at 1:10| RG value neat pgpL Amplification Sheet | Dilution
dilution pg/pL
High Yield DNA . .
extraction > 4.0* to 20 pgpiL Ampzlglflye/v IcEIhe ISE? for l\&at =
> 0.4 pgfiL 4 (\\)
High Yield DNA . .
JHSC extraction > 20 pgfiL Ampllzf%/ \év;tg;elsD fQ \La ﬁ;s fiate
> 2.0 pgliL A PProp
Amplify with\Y M1
HSC extraction > 7.5 pgliL & As
> 0.7 pgfiL = A on and appropriate
nmgf\y with ID 28

* Samples providing less than 20 pg p

nplifidetion can only be amplified with the
permission of a supervisor.

O

~
/5)
O%’ )

AN
A. HSC Team Amp Macro (Evide Q@samples) for paperwork preparation for
amplification with Identifiler cles and YM1

)

1. Open the “RGA Macro HSC” and the “RG summary sheet” Excel files for
samples ready@*be amplified. The “RG summary sheet” is saved as the assay

name.

a. If aqﬁldow opens stating “ “...RGAmMp Macro HSC.xIs” contains macros.

ros may contain viruses...”, click “Enable Macros”.
b

a window opens stating “Macros are disabled because the security level

is set to High...”, do the following: Select Tools in the toolbar. Click

Macro, Security, and set the level to Low. The file must be closed and

reopened.

2. Copy the sample information (without the standards or calibrators) from the
“summary sheet” of the “RG summary sheet” file including the tube label, sample
name, Ct value, the calculated concentration, the target date, and the IA, and paste
special as values into the corresponding columns of the “RG value” sheet of the

“RGAMP Macro HSC" file.
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3. In the last column, entitled “Type”, enter the type of amplification according

to the following abbreviations next to the samples to be amplified:

a. “V"for ID28 Evidence
b. “Y” for YM1 Evidence

Selecting neat samples versus diluted samples can be done here.

4.

Check the sample names to ensure that commas are only located after the full
sample name and before the dilution value (i.e. FBO1-A234 vag_SF, 0.1).

Hit Ctrl+R or click the “Split dilutions & sample mfsﬁ1 tton to run the dilution

macro. A window asking “Do you want to repl
cell?” will appear. Click “OK”.

The dilution macro will separat |I factors from the samples names to
facilitate the calculation of th ntration of the samples.

a. If the dilution col o tcontaln the correct dilutions, the file must
be closed and

sample names. O\
\\
b. If the macroab t run, follow the instructions in the box and select
tools, macro\skecurity, and low. The file must be closed and reopened.
Hit Ctrl+G or the “Sort samples” button to run the sample sorting macro.

a. Tagmacro will filter and eliminate all values that are less than 20 pg/pL
5 pg/uL for Identifiler 28 or YM1, respectively. The macro will also
sort the samples by system/type and sample concentration in the “Sort”
sheet.
b. Inspect the samples sorted in the appropriate columns according to
system/type and sample concentration.
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For Identifiler 28 samples, proceed to Step 7.
For YM1 samples, proceed to Step 8.

7. For Identifiler 28 samples:

a. Samples with concentrations between or equal to 20 pg/puL and 100 pg/pL
(less than or equal to 500 pg amplified) may be automatically amplified in
duplicate; see the concordant analysis policy (section 1).

If you have not done so already, select the sam & that require
amplification now (i.e. amplifying neat sampl@f/brsus diluted sample).

b. Copy and Paste Special as values all s Ies to be amplified from the
appropriate columns on the “Sort” sh@ the associated columns on the
“Samples” sheet.

NOTE: Q/Q

= Samples <100p W @%orted into a different section. Copy them
into the amp sliegt a Il.

= |f applicabl y dentifiler duplication samples (for samples
<100pg/uL) ‘Identifiler 28 Evidence Dup” sections. This
ampllflcatlo t may be used for automatic duplication of samples,
depend| he team.
Proceed to step 9. Q
%
&
O

OO
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For YM1 samples:

a.

8.

Copy and Paste Special as values all samples to be amplified from the
appropriate columns on the “Sort” sheet to the associated columns on the
“Samples” sheet.

For samples being sent on for YM1 amplification from P30 values, on the
“Samples” sheet, change the Calculated Valuesxi mn to the appropriate
letter associated with the P30 value and san}pl/ type

For Non-Differential semen or dlfferent@@ab/substrate remain samples:
=

. . N
Orifice swab, Stains : .
P30 value, p alue\O Type this letter in the
Calculated Value column
2ng subtract | O s‘(k@act
NP
HIGH as” HGH A
11-30 1 ~OL1-30 B
>0-1.0¥ N~ >0-1.0 C
\&V

For vaginal sw, amples sent for Amylase Positive Extractions, two
concentratjoﬁ;smust be sent for amplification:

\
ALn(@ﬁs sent to amplification Type this letter in the
2 lculated Val I
5 Z\Target TE? Calculated Value column
<\0 10 16 B
v 26 0 C

For samples being sent on for YM1 amplification from Quantification
values, the amplification sheet should calculate the appropriate DNA and
TE* target amount on the amplification sheet.

If there are more than 28 samples for amplification, the overflow samples

will automatically be transferred into a second amplification sheet (i.e. “ID2”, “ID
DUP2" or “YM1 27).
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0. When all samples to be amplified have been organized on the “Samples”

10.

sheet, click on the appropriate amplification sheet(s) and check all entries for
errors.

All changes, except for the amount of extract submitted during low and high
sample submission, should be made in the “Samples” sheet.

Save the entire macro workbook in the appropriate folder.

A

Saving Amplification Sheets on the Network for Additional Sarm\}gb’

1.

Q

Partially full or completed amplification shee ay be saved as independent
sheets for subsequent sample additions by clicking the “Samples” and amp sheet
tab (via holding the ctrl button d& sheets should now be highlighted
white. Right click and select Q py”

copy”. Click “OK”. e As and save into the appropriate folder.

In this window, select “ \%? in the “to book” window and check “create a
%T v

the Aliquot Request or copied and Paste Special from re-quantification
sheets or consoli from additional amplification sheets of the same type at the
end of each Rot ne run.

Samples may be rrzgtﬁboadded to these sheets by the rotation supervisor from

If any sam need to be submitted to amplification with a DNA amount other
than thegptimal amount, the rotation supervisor can change the amount of DNA
subm@ by changing the value in the DNA column in the amplification sheet.

Be aware that once the DNA amount is manually added to the amplification sheet,
the sheet will not be able to calculate the value from the quantification value.

All other changes should be done in the “Samples” sheet.

When a macro amplification sheet is full the rotation supervisor will add tube
labels and fill in the amplification date and time in the appropriate blue cell in the
“Samples” sheet. This should automatically populate the appropriate cells in the
Amplification sheet.

Any changes to the amplification sheet should be done in the “Samples” sheet.
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6. Save the sheet as the time and date of the amplification as follows:

“ID041207.1100" for Identifiler28 amplifications, or “YV041207.1100” for YM1
amplifications, performed on April 12, 2007 at 11:00am in the appropriate folder.

A supervisor should review all entries were entered correctly before printing the
Amplification sheet.

RG Amp Macro X (exemplar samples) for Paperwork Preparat\%h for

Amplification with Identifiler 28 and YM1 \(1/

1. Open the “RGAmpMacro X”. \Q\
N

2.

be amped. Copy the informatio summary sheet” of the “RG summary
sheet” file including the tube ka e name, Ct value, the calculated
concentration, the target d (K/ IA, and paste special as values into the
corresponding columns “ G alue” sheet of the “RGAmpMacro X” file.

For ID 28 samples, open the “RG §ummar sheet” Excel file for samples ready to

In the last column, en%z pe”, the following information is already added:
X
“IDX” for ID28@xemplars

Click the “Separ@'dilutions and sample info” button to run the dilution macro.
A window askiyd “Do you want to replace the contents of the destination cell?”
will appear ick “OK”.

O

a. @%e macro will not run, follow the instructions in the box and select
tools, macro, security, and low. The file must be closed and reopened.

b. The dilution macro will separate the dilution factors from the sample
names to facilitate the calculation of the neat concentration of the samples.

Click the “Sort samples” button to run the sample sorting macro.

a. The macro will filter and eliminate all values that are less than 20.pg/
for Identifiler 28.
b. Inspect the samples sorted in the appropriate columns and select the

samples that require amp. For instance, determine whether you will be
using the calculated concentration derived from the neat sample or the
dilution.
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C. Samples may be added or deleted to or from the columns following the

macro’s execution.

To delete a sample do the following:

I. On the “sort” sheet in the “RGAmpMacro X” file, locate the
columns relevant to the amplification system and sample type.

il Select the cells relevant to the sample you would like to delete.

iii. Select edit and clear contents.

Iv. Do not simply delete, always use the “clear contents” function.

,\b‘

To add a sample, do the following:

I. Copy sample info from the “RG val {Léwsed” sheet in the
“RGAmpMacro X" file: the tube Ia@ sample name, Ct value, the
calculated concentration, the t date, and the IA.

il Paste special these yalues m@ e appropriate columns of the
“sort” sheet in the @A cro X” file.

3

6. Copy and paste all sample.%b be Qed from the appropriate column on the
ted c

“sort” sheet to the asso (9 n on the “samples” sheet. This is the sheet on
which you are bquin&nr
AN
7. Ensure that all samples *kége amped have been organized correctly on the

“samples” sheet an&) %ct the appropriate amplification worksheet tab.

The sheet will ca&late the dilution factor necessary for the samples as well as the
amount of sa and T'tor irradiated water to add.

8. Save th@@acro sheet in the appropriate folder.

9. For YM1 samples, copy all information directly from the aliquot request form.
Paste special as values into the “paste Ys” tab of the “RGAmpMacro X”.

10. Once all samples are added, click on the “YM1” tab.

The sheet will calculate the dilution factor necessary for the samples as well as the
amount of sample and Tr irradiated water to add.

11.  Save the macro sheet in the appropriate folder.
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Aliquot Request and Amp Sheets for HCN evidence and exemplar samples only
Aliquot request sheets have been created for evidence and exemplar submission.

1. Open the correct aliquot request sheet. The sheet can be found in

M:A\FBIOLOGY_MAIN\Amp Sheets\ALIQUOT REQUEST FORMS\(either

EVIDENCE or EXEMPLAR)

Fill out the next empty line. Type the case information in 3130 format.

Refer to the calculation in this section of the Manual to determine the volume of

extract to be aliquotted, based on DNA concentration arget for amplification.

If you want to amp your sample at a condition differ han normal (reamp high,

low/opt/high, etc.) indicate this in the “Sample Inqun ion” section.

4. Save the sheet.

5. The person that aliquots the samples will ty eir initials and the date they
aliquot the samples in the last cols]gn Tth person will email all analysts listed

wn

on the sheet indicating that sa een aliquotted. It is up to the analyst to
fill out the extract tracking for, liquotting information.

6. The rotation supervisor is r. for preparing amplification sheets,
determining when the s &QD e aliquotted and that information that is typed
onto the amp sheets | |§~

AN

O

X

RG Amp Macro HI (High S éﬁvﬂy samples) for Paperwork preparation for
Amplification with Identif,il\ 8 and 31

1. Open the cur Q\\/ersion of the “RGAMP MACRO HI” Excel workbook and the
“‘RG summaxy sheet” Excel files for samples ready to be amped. These files can
be foun the “TEMPLATES IN USE” folder on the High Sensitivity Data
drive.@m RG Summary Sheets are saved as the assay name in the “Rotorgene”
folder on the FBiology Main drive.

2. Copy the information for samples and controls only from the “summary sheet” of
the “RG summary sheet” file including the tube label (if applicable), sample
name, Ct value, the calculated concentration, the target date, and the IA. Paste
special as values into the corresponding columns of the “RG value” sheet of the
“RG Amp macro” file. The standards and calibrators need not be copied.
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3. In the column entitled “type” enter the type of amplification according to the
following abbreviations:
a. “X” for exemplars
b. "\/” for evidence
4, Note whether any sample has a comma in its name. If not, add a comma after one

sample’s name so that the macro will work. Click the “Separate Dilution and
Sample Info” button to run the dilution macro. A window asking “Do you want
to replace the contents of the destination cell?” will appear. Click “OK”.

a. If the macro will not run, follow the instructions i box and select
tools, macro, security, and low. The file musgﬁ closed and reopened.
b. The dilution macro will separate the dilutio \fa tors from the sample name

to facilitate the calculation of the neat c&@ntraﬂon of the sample

a. The sort macro will filter S &@rding to the following specifications
which differ dependin mount of template DNA.
I. The macro elignhate, values that are less thanLpg/
il. Values be n and 20 pgiL are sorted for LCN
amplificedn wihyidentifiler for 31 cycles.
iii. All value gr@fer than 20 pd! are sorted for HCN amplification

with Identidfier for 28 cycles.
Iv. Note, mples with greater than 100 pg/pL and less than 124

pg/u{_', e macro will indicate to add 5 pL of template DNA. (In
é@ to avoid pipetting less than 1 uL, slightly more than 500 pg
N

5. Click the “Sort Samples” button to lEun the $\atr\nple sorting macro.
f

NA will be added to the reaction.)
O

OO
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b. The extraction negatives will be sorted independently so that they may be

inspected and placed at the top of the list with the associated samples
when setting up the amp sheets.

C. Samples will be sorted into groups for ID31 evidence and exemplar amp,
and ID28 evidence amp. Samples amplified with Identifiler for 31 cycles
are amplified in triplicate concurrently whereas samples amplified with
Identifiler for 28 cycles are amplified in duplicate in two separate
amplifications.

6. Select samples for amplification and copy and paste th % samples to the
appropriate column on the “samples” sheet. The s e information is then
automatically populated into the amplification and 0 run sheets. Samples may
also be added or deleted to or from the amp s s as described below. For
example, samples with less than 4 pg/uL or g/amp require supervisor
approval for LCN amplification, an depen(mg upon the case, may not be
amplified. Refer to the amplific gu sl@nes and the RG interpretation manual
to select samples and the ap %(al utions to use for amplification

calculations. \

To delete a sample d fo oyving:
a. Go to the “sort” qn the RG AMP MACRO Hl file and locate the
columns relevan 5(& e amplification system and sample type.

b. Select the ce&d evant to the sample you would like to delete.
C. Select edit and clear contents.
d. Do not si delete, always use the “clear contents” function.

Toaddas le, do the following:
a. Cé&/ the tube label, sample name, Ct value, the calculated concentration,
@e target date, and the IA from the “RG values revised” sheet in the “RG
AMP MACRO HI" file.

b. Paste special as values into the appropriate columns for the amplification
system of the “samples” sheet in the “RG AMP MACRO HI” file.
C. Alternatively, a sample may be manually added by typing the sample

information into the appropriate column in the “samples” sheet.
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7. Select the appropriate amplification worksheet, verify the sample information and

calculations, and type the name of the amplification in cell B1 as follows:
montrdateyear.time for example, 011106.1000.

a. The sheet will automatically calculate the number of samples that are to be
amplified. This will populate cell B2 of the worksheet.
b. The sheet will also calculate the amount of reagents required, and the

dilution factor necessary for the samples. Verify these calculations.

Save the sheet in the amplification sheets folder (aem\lx{&fe/ear time) and

review. \(1/

Print the amplification sheet. Have the sheet re\%}wed by a supervisor prior to
set-up. ,\

Q &
E. RG Amp Macro PC (Property Crlme\ég'fnp@for Paperwork Preparation for
Amplification with Identifiler 28.

1.

Open the “RGAmMp M%@P and the “RG summary sheet” Excel files for
samples ready to be a pI The “RG summary sheet” is saved as the assay
name.

Macros m ntain viruses...,” click “Enable Macros”.
b. If a wmdo@x pens stating “Macros are disabled because the security level
is set& |gh " do the following: Select Tools in the toolbar. Click
ecurlty and set the level to Low. The file must be closed and
ned

a. If a window g statlng : RGAmp MacroPC” contains macros.

Copy the sample information (without the standards or calibrators) from the
“summary sheet” tab of the “RG summary sheet” file including the tube label,
sample name, Ct value, the calculated concentration, the target date, and the IA,
and paste special as values into the corresponding columns of the “RG value”
sheet of the “RGAmp MacroPC" file.

In the last column, entitled “Type”, enter a “V” for Evidence.

The decision to sort neat samples versus diluted samples can be done at this point.
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4, Check the sample names to ensure that commas are only located after the full

sample name and before the dilution value (i.e. FB01-1234 “bottle_swab”, 0.1).

5. Press Ctrl+R or click the “Split dilutions and sample info” button to run the
dilution macro. A window asking “Do you want to replace the contents of the
destination cell?” will appear. Click “OK”.

The dilution macro will separate the dilution factors from the samples names to
facilitate the calculation of the neat concentration of the g;l‘mples.

6. If the macro does not sort, this may be because no ples containing dilutions
are available to sort. In this case, clear the D|Iut|qQ\ lumn and try sorting again.

7. Press Ctrl+G or click the “Sort samples" butt&%\) run the sample sorting macro.
a. The macro will filter and e inate a( values that are less than 20.0 pg/uL
for Identifiler 28.
b. Samples will be so &%fon@%lumns Negative Controls, ID28

samples, ID28 Imm bS, and D28 Negative.

8. For Identifiler 28 sam\ﬁ‘(P@grty Crimes):
a. ALL samples will beamplified twice; once as an initial amplification and
the second time@@duplicate amplification.
O :
If you hav rGJ?done so already, select the samples that require
amplificat&? now (i.e. amplifying neat sample versus diluted sample).
b. Co hd Paste Special as values all samples to be amplified from the

priate columns on the “Sort” sheet to the associated columns on the
@amples” sheet.

C. Note: Extraction Negatives do not need to be duplicated.
9. If there are more than 28 samples for amplification, the overflow samples will

spill into the highlighted area of the Samples sheet, prompting you to make a new
amplification sheet.
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10.  Once satisfied that all samples to be amplified have been organized on the
“Samples” sheet, check both the initial and duplicate amplification sheets for
errors.

All changes, except for the amount of extract submitted during low and high
sample submission, should be made in the “Samples” sheet.

Saving Amplification Sheets on the Network for Additional Samgl‘es
N
1. Once complete save each amp (initial and dup) in i‘t@l/%spective folder.

2. If any samples need to be submitted to amplifio?')\n with a DNA amount other
than the optimal amount, the amount of DN mitted can be adjusted by
changing the value in the DNA colymn in the amplification sheet.

Q'O
Please be aware once the D%%m:(&ation or dilution value is manually added
to the amplification sheet, hei[&lll not be able to calculate the volume of
DNA needed for amplifi he quantification value.

All other changes shom one in the “Samples” sheet.

S
o
F. Saving Amp Sheets to tb&@!etwork for Additional Samples
1. Amp sheets %e saved as independent sheets for subsequent sample additions

by right-cli g the corresponding tab and selecting “move or copy”. In this
window,select “(new book)” in the “to book” window and check “create a copy”.
Click ". Go to File — Save-As and save into the appropriate folder.

2. Samples may be manually typed into these sheets or copied and pasted special
from re-quant sheets or consolidated from additional amp sheets of the same type
at the end of each Rotorgene run.

3. When a sheet is full the analyst may fill in the appropriate information (cells
shaded blue) and save the sheet as the time and date of the amp.

Revision History:
March 24, 2010 — Initial version of procedure.
September 1, 2014 — changed High Sensitivity DNA Extraction to High Yield DNA Extraction in Table 1.
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Identifiler Sample Preparation for Amplification
A. Preparing DNA aliquots for amplification (if applicable)
1. Follow applicable procedures for preparation for testing.
2. For each sample to be amplified, label a new tube. Add DNA and irradiated
water or TE' as specified by the amplification documentation. (Samples

amplified with Identifiler reagents should be prepared Wlt&lrramated water. )

3. Prepare dilutions for each sample, if necessary, a Q@ng to Table 1.

TABLE 1: Dilutions Q

Dilution Amount of DNA Aﬁf}unt of Irradiated
Template (uL) ~  ~AWater (uL)

0.25 3 or (2) \(/, »>1 9 or (6)
0.2 2 RMERNEE
0.1 2 ,-‘(‘ N 18
0.05 2 ,. Q” 38
0.04 4 0&2‘) 96 or (48)
0.02 2 or (1)50 98 or (49)
0.01 198
0.008 4()‘(2) 496 or (248)

a. Centrifuge sa %s at full speed briefly.

b. Label tube propriately for dilutions. Add the correct amount of irradiated
water as@)ecified by the amplification documentation and Table 1.

c. Pipet mple up and down several times to thoroughly mix sample.

d. Set the sample aside until you are ready to aliquot it for amplification.
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B. ldentifiler — Sample and Amplification Set-up
Samples and Controls

1 The target DNA template amount for Identifile28 cycles is 500 pg.
The target DNA template amount for Identifilte81 cycles is 100 pg.

To calculate the amount of template DNA and irradiated water (diluent) to add,
the following formulas are used. The sample concentrat'&n is the RotorGene
quantitation value: N

Q
Target DNA Temp}g{e Amount (pg)
DNA extract added (ML) = -----mmmmmmmmmmmmm e oA e
(sample concent , pg/uL)(dilution factor)

The volume of diluent to add (u&)/@B urs\'gﬁ)NA extract added (uL)

For samples with RotorGeQ?@u_e(@pg/uL aliquot 5 uL extract.
& P

2. O
a. For an Identifil?r’"' cycleamplification, make a 0.5 (1/2) dilution of
the ABI Positive 47) control at 100 pg/ puL (5 pL in 5 pL of
water). Q)
This yiel%&O pa/uL of which 5 pL or 250 pg will be used.
b. Forqﬁs\dentifilerTM 31 cycle amplification, make a 0.2 (1/5) dilutionfo
tt@CABI Positive (A9947) control at 100 pg/pL (4 pLin 16pL of
@ater).
This yields 20 pg/uL of which 5 pL or 100 pg will be used.
3. 5 uL of irradiated water will serve as an amplification negative control.
4, Arrange samples in precisely the positions they appear on the sheet.
5. Witness step. Have another analyst witness the sample set-up.
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Master Mix Preparation

1.

Retrieve Identifile™ primers and reaction mix from the refrigerator aradj T
Gold from the freezer. Store in a Nalgene cooler, if desired. Record the lot
numbers of the reagents.

Vortex or pipette the reagents up and down several times. Centrifuge reagents at
full speed briefly. Do not vortex TAQ GOLD

Consult the amplification documentation for the exact aq%unt of Idefftifiler
primers, reaction mix, and Tag Gold, to add. The an@nt of reagents for one
amplification reaction is listed in Table 2. N

TABLE 2: Identifiler 0 PCR amplification reagents for one@mple

1.

Reagent A\ ~A Per reaction
Primer mix R 2.5ulL
Reaction mix RN 5uL
AmpliTaq Gold DNA Po@@as&‘{sb/pu 0.5 L
Mastermix total: &~ C, 8 uL
DNA A\ 5uL
N
Q>
o
Reagent and Sample Aliquot \C)
(\
Vortex mast X. After vortexing, briefly centrifuge or tap master mix tube on

bench. 0\)

O
Add 8@ of the Identifilet] master mix to each tube that will be utilized,
changing pipette tips and remixing master mix as needed.

Prior to immediately adding each sample or control, pipette each sample or
control up and down several times to thoroughly mix. The final aqueous volume
in the PCR reaction mix tubes will be 13uL. After addition of the DNA, cap each
sample before proceeding to the next tube.

After all samples have been added, return DNA extracts to storage and take the
rack to the amplified DNA area for Thermal Cycling (continue to section D).
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An alternative method for amplification is to use a 96-well plate.

1. Positive Control
If only half a plate of samples are amplified, only one PE is necessary,
however, to encompass all of the injections required for a full plate of
samples, amplify two or more PEs (10 pL in 10uL of water).

2. Sealing the Plate
a. If using a PCR plate, place a super pierce strong seal on top of the plate,
and place the plate in the plate adapter on the A&%&ene heat sealer.
b. Push the heat sealer on top of the plate for %@onds

C. Rotate the plate and reseal for 2 additional \e nds
d. Label the plate with “A” for ampllflcatlon\@d the date and time.
(A011104.1300) ,\
\0&

C. Thermal Cycling — all amplification % s
1. Turn on the ABI 9700 T algﬁgler

2. Choose the foIIowngBs&order to amplify each system:
A
Identifiler 28 ~Q} Identifiler 31

user:hisens or ca@ﬂ user:hisens or casewl
file: id2g file: id31

3. The follov@ tables list the conditions that should be included in each file. If the
files aqﬁ)t correct, bring this to the attention of the Quality Assurance Team and
a supewisor.

Identifiler PCR Conditions for the Applied Biosystems GeneAmp PCR
System 9700
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9700 The Identifiler file is as follows:
Identifiler 28 or 31 Soak at 95°C for 11 minutes
user: hisens or casewk : Denature at 94°C for 1 minutp
file: id28 or id31 28 or 31 Cycles : Anneal at 59°C for 2 minutgs

: Extend at 72°C for 1 minute
60 minute incubation at 600&'

N
Storage soak indefinit t4°C

A\

3>
9700 Instructions \Q

1.

Place the tubes in the tray in t @at , Slide the heated lid over the tubes,
and fasten the lid by pulllng t orward Make sure you use a tray that
has a 9700 label.

Start the run by perfo&&@%llowmg steps:

The main menu option e RUN CREATE EDIT UTIL USER. To select an
option, press the F F1...F5) directly under that menu option.

Verify that use et to “casewk.” If it is not, select the USER option (F5) to
display the “ ct User Name” screen.

Use t%@%ular arrow pad to highlight “casewk.” Select the ACCEPT option
(F1).
Select the RUN option (F1).

Use the circular arrow pad to highlight the desired STR system. Select the
START option (F1). The “Select Method Options” screen will appear.

Verify that the reaction volume is set to 13fok Identifiler . The ramp speed is
set to 9600.

If all is correct, select the START option (F1).
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10. The run will start when the heated cover reaches 103°C. The screen will then

11.

display a flow chart of the run conditions. A flashing line indicates the step being
performed, hold time is counted down. Cycle number is indicated at the top of
the screen, counting up.

Upon completion of the amplification, remove samples and press the STOP
button repeatedly until the “End of Run” screen is displayed. Select the EXIT
option (F5). Wipe any condensation from the heat block with a Kimwipe and pull
the lid closed to prevent dust from collecting on the heat block. Turn the
instrument off. Place the microtube rack used to set- up\&fe samples for PCR in
the container of 10% bleach in the Post-Amp area. (19

After the amplification process, the samples ar@ady to be loaded on the
fluorescent instruments. They may be storefk he appropriate refrigerator at 2-
8°C for a period of up to 6 months

Q O
o
NOTE: QQ/ \(\
Turn instruments off O%@%r@@e Main Menu is displayed, otherwise there
t

will be a “Power Failu he next time the instrument is turned on. If
this happens, it will prdmptyou to review the run history. Unless you have
reason to believe that t was indeed a power failure, this is not necessary.
Otherwise, press th &P button repeatedly until the Main Menu appears.

In case of an actq’éi power failure, the 9700 thermal cycler will automatically
resume ther the power outage did not last more than 18 hours. The history
file containg\the information at which stage of the cycling process the instrument
stoppedo@onsult the Quality Assurance Team on how to proceed.
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D. Amplification Troubleshooting

PROBLEM: No or only weak signal from both the positive control and the test samples

Possible Cause

Recommended Action

Mistake during the amplification set up such Prepare new samples and repeat amplifica
l step

as not adding one of the components or no
starting the thermal cycler

| N

Thermal cycler defect or wrong program used Check instrumeqnngge\{i‘fy QA team, pref

new samples and r t amplification step

'\\

QO
PROBLEM: Positive control fails but sample signal leve i's\ﬁne

xO

2.

Possible Cause

‘\\ggév&o\ ended Action

as not adding enough of the positiv

DNA N\

Mistake during the amplification set u \{Eh P
&t@@ep

are new samples and repeat amplifica

\U
R\
O

Positive control lot degraded

Notify QA team to investigate lot number,

ion

are

ion

prepare new samples and repeat amplificafion

step with a new lot of positive control

>

PROBLEM: Presence Q)Qnexpected or additional peaks in the positive control

O

Possible Cause

Recommended Action

Contamination by other samples,
contaminated reagents

Notify QA team to investigate the
amplification reagents, prepare new samplé
and repeat amplification step

ES

Non-specific priming

Notify QA team to check thermal cycler for
correct annealing settings, prepare new
samples and repeat amplification step
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PROBLEM: Strong signal from the positive controls, but no or below threshold signal
from DNA test sample

Possible Cause Recommended Action

The amount of DNA was insufficient or the | Amplify a larger aliquot of the DNA extract
DNA is severely degraded
Concentrate the extracted DNA using a
Microcon device as described in the Microgon
procedure. N

—h

Re-extract the sarﬂglb using a larger area @

the stain or mo»ﬁpi logical fluid to ensure

sufficient high\% lecular DNA is present
A

N

Test sample contains PCR inhibitor (e.g. @ﬁlif ﬁnaller aliquot of the DNA extract
0

Y,
heme compounds, certain dyes) N il potential Taq Gold polymerase
\zv inhiQtors

O O
?Q‘ C)gurify the extracted DNA using a Microcon
N\ | device as described in the Microcon

(’\60 procedure.
O

\C) Re-extract the sample using a smaller area| of
O the stain to dilute potential Taq Gold
(QQ polymerase inhibitors
N
00 Re-extract the samples using the organic
O extraction procedure

The decision on which of the above approaches is the most promising should be made after
consultation with a supervisor.

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Revised procedure to accommodate LIMS.
December 28, 2012 — YM100 microcons were discontinued by the manufacturer. The manufacturer is now producing the
DNA Fast Flow Microcons. All references to the YM100'’s have been removed and kept general.
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Identifiler Analysis on the ABI 3130xI Genetic Analizer

Setting Up A 313@l Run

1.

2.

Go to the computer attached to the instrument.
If needed, press “CTRL-ALT-DEL” to login.
User should be “Administrator”, password should be left blank.
Click OK. \(19\
N

Open the 3134 Data Collection v3.0 software ouble clicking on the desktop
Icon or select Start > All Programs > Applie systems > Data Collection >
Run 313Xl Data Collection v3.0 t@lsplabihe Service Console

By default, all applications a i& ted by the red circles. As each
application activates, the r ff) change to yellow triangles (activating),
eventually progressing ee uares (on) when they are fully functional.

a Service
Qﬁrumem Serice O cil nstrument Service
O Wigwer O . Wigwer

‘ Start Al T | sucsl [ restorr [ stnmr |

Once all applications are running, theundation Data Collectionwindow will
be displayed at which time tl&ervice Console window may be minimized.
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6. Check the number of injections on the capillary in the gl38age log and in the

Foundation Data Collectionwindow by clicking on the ga3130> instrument
name> Instrument Status. If the numbers are not the same, update the usage
log. If the number is 240, notify QA. Proceed only if the number of irjjens

that will be running plus the usage number is <150.

Foundation Data Collection Version 3.0 - Mo User is logged in

File Miew Service Tools ‘Wizards Help

FENE S
B A GAhstrunerts
[DiResuts Group

B3 Database Manager Status Overview: v
=
Array Serial Number: 36B01476

= Elgan1ang
[Pt Mehager nstririert 0 Crick
AnrsyLength 35 om

@ Protocol Manager fun D
hMoshie Manager Plate Marne: vy Usege; 12
& GHllRun History System Status: Ide \ Folymer Type:  POF4

4
B GA Instruments » 5a3130x! = Crick = Instrument Status.

& Berick
q || (S Sttes - Sensar Velles - [Bvenls- \
= Status -
Leser: == Off EP Voltage——| [EP Current [13:45: 50 Systen Status: Iq
Elevent Loy B == o 00 K| B0 pA || |13:46:50 Requested to egit NaWwgttics state.
i [l spatial Run Schedult T ——— 150 BO0.0 113:43: 45 Systen Status %- pstic
% EiRun Scheduler = o il 1113:43:45 Requested Py eMaedlinto diagostics state.
0 epileries Viewer Feant Baors: Eesal o znnn 113:43: 41 Systen StatusNIdle
Bl capiarnay Views: OvenDoor. == Closed 113:43:41 Requesfd to exit diagnostics state,
Blspectral Viewsr Autosampler. = Retun _

=13 4z:34 Sy tus: Diaguostic
13:42: 34 ki to enter into diamostics state.

E{:’?Manua\ Cartral Laser Power | Lase r X
[ service Log 250 mW
EW’I n Q

7. Check the usage log t @%ﬁ(he POP4 was last changed. If itis >7 days,
proceed with POP4 cga e Part K. of this section) and then return to Step 9.

The POP4 does not née P\be changed if it is'truay.

8. Check the level of @gm the bottle to ensure there is enough for the run (~450
uL for 6 |nject|on3)\ full piston chamber is appnmately 200ul. If not
enough, proce@nth POP4 change (See Part K. of this section) and then return to

Step 9. ((\
&

OO
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PDP motor cover

+

Syringe fitting —— |

Capillary array tip

Water seal i_

|
i
Waste fitting '::l:h = (@ O ‘

Water trap

s —— Capillary array
Mounting pin

Capillary array knob
e —— — — Sl b

Pump chamber

Pump block

Check valve L) ) \
& %
/ ’,l // — = Intvnnect tube
// / \
/ /

o
Solymer supply tube —_—— = e

o /, (19
/ = 4 '\‘ Buffer valve pin
u < Lower polymer block
(@) (@] Mounting pin
|
Pk o .k\ Overflow hale
Buffer fill-line

A y Q ‘@&7 Buffer jar (16 mL anode reservoir)
/
’ %(Q

Double-tapered ferrule

Array port

Polymer supply
bottle cap with
hole

Polymer
supply bottle

Electrode

&

9. If it is the first run of the on &instrument, proceed with steps 10-18.
run has already been ormeg on the instrument that day and the “buffer
changed” column disp yi@at day’s date, skip to Part B of this section.

10. Close the mstrume&g&rs and press the tray button on the outside of the

instrument to bri autosampler to the forward position.

11. Wait until th osampler has stopped moving and the light on the instrument
turns gree d then open the instrument doors

O
12. Remo@ the three plastic reservoirs in front of the sample tray and anode jar from

the base of the lower pump block and dispose of the fluids.

13. Rinse, dry thoroughly, and then fill the “water” and “waste” reservoirs to the line

with deionized water such as GIBEO

14.  Make a batch of 1X buffer (45 ml Gibewater, 5 ml 10X buffer) in a 50 mL

conical tube. Record the lot number of the buffer, date of make, and your initials
on the side of the tube. Rinse and fill the “buffer” reservoir and anode jar with 1X

buffer to the lines.
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15.  Dry the outside and inside riof the reservoirs/septa and outside of the anode jar
using a Kimwipe and replace the septa strip snugly onto each reservoir.
16.  Place the reservoirs in the instrument in their respective positions, as shown
below:
Water Reservoir Water Reservoir
(Waste) (Rinse)
2 y\b‘ 4
o
. N\
Cathode reservoir Q Empty
(1X running buffer) '\Q\
1 S ° ’
17. Place the anode jar at the b Aof t&&\ower pump block.
18.  Close the instrument dég C)O
19. Record lot numbers for @4 and buffer.

o°°
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Creating a Test Batch

3130xITest Batch Creation for HSC, Exemplar, and Property Crime Teams

Sample names and run names cannot be longer than 50 characters, and must be in correct
3130 format: -_.(){}{]+" only.

Allelic Ladder(s) must be individually added to the test batch. If there are two or more
injections of Identifiler samples, Allelic Ladder should be positioned as the first sample

of that injection during the plate loading step. Q b‘
Ensure that the correct System is in the “Sys” column y\\q/
O
Amplification Specification | Run Module,\ e Parameters
System/Cycle . e
Identifiler 28 Normal P 1 kV for 22 sec
High QQ QIR 5 kV for 20 sec

o‘O
Test batch plates should be @ed ngiicating the instrument, the year, and the
consecutive run number for t n&lﬂplex For example: “Mendel09-026ID”

If samples on the test batc @belng rerun, confirm that dilution (if applicable), suffix,
comments, or any other,r{' ssary information is present.

Q
For rerun normal sa s, fill up the end of the injection with any normal reruns before
starting a new injegji

: @) o
Rerun high s@lples should have a separate injection from samples run under normal
conditions.

Using the LIMS drive, drag-and-drop the plate record from the LIMS Share folder to the
instrument’s plate record folder.
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313xl Test Batches For High Sensitivity Team

The negative controls may be set up in a separate injection from the samples, and injected
using “high” run parameters so that they only need to be run once.

For ID31, samples with less than 20 pg amped may be injected high immediately to
reduce the number of reruns necessary.

For ID28, samples with less than 200 pg amped may be injecte?‘at rerun parameters
immediately as well. (19

\
Name the test batch as follows: Instrument name & d %'_\Run foltterexample:
Athena042407_70-76. If the plate is being reinjectf\&he original plate name is recorded
underneath the new name. <
Q 0

Allelic Ladders and Positive Control ocQ@y the first, second, ninth and tenth wells
of each injection. It is mandatory \tthe{é;be a ladder and Positive Control included
with each injection set for Ider&~ O

'OO
A
1. In the “Sys.” column, ¢ \f}?n that the appropriate letter forcthreect run or
rerun module codeis prese&t)o

Table 5: Identifiler InjeAc&m Parameters for the High Sensitivity Team

Amplificati@i@ycle Specification Run Module | Parameters
x Code
Identifiley31 Low L 1 kV for 22 sec
N Normal N 3 kV for 20 sec
High H 6 kV for 30 sec
Identifiler 28 Normal I 1 kV for 22 sec
High IR 5 kV for 20 sec
2 Proofread documentation, make corrections and re-save as necessary.

IMPORTANT : Remember that all names must consist of letters, numbers,
and only the following characters:- _. (}{}[]+" (no
spaces)
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C.

Foundation Data Collection (Importing Plate Record)

1. Maximize the Foundation Data Collection window.

2. Click + to expand subfolders in the left tree panegaf 313&I”.
3. Click on ‘Plate Manager'.

4. In the Plate Manager window click oimiport... ”

5. Browse for the plate record in D:\AppliedBiosystems\Plate Recor®uble
click on the file or highlight it and click Open

6. A window will prompt the user that the plate record was successfully imported.
Click OK.
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Progress @
~Status |

1 plateis) to import...
Crick06-3130x1 Manual.plt.txt ——

/ Successfully imported.

A

E;one impoing. . Q

| 1of1 \\(L
o Q\Q

If the Plate Record will not import, windoq%ill prompt the user where changes

are needed. Go back to edit th@.ug&@aﬁon and resave the corrected Plate

Record and Sample Sheet witt\thé s file name.
N\

e
Preparing and Running the Dw m&é
@)

1. Retrieve amplified sagf)le Nrom the thermal cycler or refrigerator. If needed,
retrieve a passing positivé ontrol from a previous passing run.

.

O
2. If condensation ii@n in the caps of the tubes, centrifuge tubes briefly.

Mastermix and Samp@%ddition for Identifiler 28 for HSC, Exemplar, and
Property Crime Te‘a}ﬁs

1. Mast@%( preparation:

a. Prepare one mastermix for all samples, negative and positive controls, and
allelic ladders as specified in Table 7.
(26.625 pL of HIDI + 0.375 pL of LIZ per sample)
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TABLE 7: Identifiler 28
# Samples + 2 HiDi Form LIZ500 Std
(26.6 pL per sample) | (0.375 pL per sample
16 480 uL 7 uL
32 906 uL 13 uL
48 1332 uL 19 uL
64 1758 ul N* 250l
(]\J
80 2184 uL ,\‘\ y 31 uL
96 2610 uL Q> 37 ul
,‘\v
112 A3036 O% 43 uL
128 @éﬁ\@m‘ 49 uL

NOTE:

b.

C.

d.

HiDi Formamide mq%ﬁﬂot @%-frozen.

O
Obtain a react'ﬁ?&ét d label the side with a sharpie. Place the plate in
an amplificatiortrayer the plate base.

Aliquot 27 pLof m&Stermix to each well.

If an injectio@%s less than 16 samples, add at least 12 uL of eiter dH
formamidé\HiDi, buffer or mastermix to all unused wells within that

injecti%@

Adding Sample60

a. ?rrange amplified samples in a 96-well rack according to how they will be

loaded into the 96-well reaction plate. Sample order is as follows: A1, B1,
Cl... A2, B2, C2...etc. Thus the plate is loaded in a columnar manner
where the first injection corresponds to wells A1-H2, the second A3-H4
and so on.

Witness step. Have another analyst witness the sample set-up.
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C. For sample sets being run at normal parameters: Aliquot df jallelic
ladder.

d. For sample sets being run at normal parameters: Aliquot & fihe
positive control.

e. Aliquot 3 pL of each sampleand negative contral

the mastermix and gently flush the pipette tip u down a few times to

mix it. \(1/

g. Skip to Part E (Denature/Chill) of this se@%

f. When adding PCR product, make sure to pipette §he solution directly into

Mastermix and Sample Addition for Idenuiller 28 fo'}-hqh Sensitivity Team:

xO"

1. Arrange amplified samples | wQ@ack according to how they will be loaded
into the 96-well reaction pla%s Sapddle order is as follows: Al, B1, Cl1... A2, B2,
C2...etc. Thus the plate @ih a columnar manner where the first injection
corresponds to wells %?HZ @second A3-H4 and so on.

AN
2. Witness step. Have an&ﬁ\?r analyst witness the sample set-up.
3.

O
Obtain a reaction and label the side with a sharpie. Place the plate in an
amplification tra the plate base.

NOTE: HiDi Form Ide cannot be re-frozen.

Mastermix f(@% Cycles:

a. Prepare one mastermix for all samples, negative and positive controls,
allelic ladders as specified in Table 8

I. Add 26.625 uL of HIDI per sample
il. Add 0.375 pL of LIZ per sample
iii. Aliquot 27 pL of mastermix to each well
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b. If an injection has less than 16 samples, add 12ul of eith€d,ddiffer or

formamide/LIZ mix to all unused wells within that injection.

Add samples to the plate, adhering to the following guidelines:

NOTE: Multichannel pipettes may be used to load samples. If pipetting from a
96 well PCR plate, pierce the seal.

5. Adding Samples for28 Cycles:

a.

e.

X

Aliquot 3 L of each sampleand negative con@@nd the positive
control.

Aliquot 0.5 L of positive controlor 1 1/2 dilution (4 uL positive
control in 4uL of water) into_the weIIQ abeled “PEH". This is the
positive for the “high” inj eters.

Aliquot 0.7 uL of aII f a full plate will be used, mix 6 pL of
ladder with 2.4 p d aliquot 1 pL per ladder well.

Alternatively, 127_ 0 5 pL of allelic ladder can be used for the
normal and th parameters for each injection to account for
differences i | of allelic ladder.

i. Fo(’é*'full plate, add 3.5 pL of ladder to 3.5 pL of water, mix, and
aliquot 1 pL of this dilution.
ii. ¥ora half plate, add 2 pL of ladder to 2 pL of water, mix and
O aliquot 1 pL of this dilution.
A P2 pipet must be used to make 0.7 and 0.5 pL aliquots to avoid
making dilutions and to conserve ladder.

Skip to Part E (Denature/Chill) of this section.
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TABLE 8: Identifiler 28 Samples for High Sensitivity Team
Injection Samples LIZ HIDI Allelic Positive
Parameters | and negs Ladder Control
I 3 uL 0.375 uL| 26.6 uL | 1.0 pL or 3 uL
(0.7 pL)*
IR 3 uL 0.375 uL| 26.6 uL | 0.5 pL or| 0.5 puL
(0.7 pL)*

* Two amounts of allelic ladder, 1L and 0.51L, may be used for the normal and the
rerun parameters to account for differences in lots of Iadder&ther thah,@hich
is satisfactory for both parameters in most situations. Q\
N\
Mastermix and Sample Addition for Identifiler 31 for High S@@tivitv Team

A

1. Prepare pooled sample@ENTlFlL@ 31\ LY
(%riefly.

a. Centrifuge all tubes tﬁ&%pﬁ
b. Label one 0.2 mL @ ubgwith the sample name and “abc” to represent
the pooled sampig\rje T@Qfor the corresponding sample set.
C. Take 5 |L of eags~
[

and place each’ali nto the “abc” labeled tube.
d. Place each pool% ample directly next to the third amplification replicate
labeled “c” o sample set.

into the 96-

2. Arrange amv\pé]Wi\éamples in a 96-well rack according to how they will be loaded
C2...etc. éﬁl the plate is loaded in a columnar manner where the first injection

corres s to wells A1-H2, the second A3-H4 and so on.

3. Witness step. Have another analyst witness the sample set-up.
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4, Obtain a reaction plate and label the side with a sharpie. Place the plate in an

amplification tray or the plate base.
NOTE: HiDi Formamide must not be re-frozen.

0. Mastermix for 31 CYCLES:

a. Prepare the followingnastermix for samples, ad negative controlsas
specified in Table 8
I. 44.6 uL of HIDI per sample y\b‘
i, 0.375 pL of LIZ per sample Q
iii. Aliquot 45 pL of mastermix to eacrsQ eandnegative control
well
Q

I. Add 14.6 pL of HI e L and PE

il. Add 0.375 pL g pe and PE

iii. Aliquot 15 p as@ﬁhix to each Allelic LadderandPositive
Control w OO

7. If an injection has Iess?i@g%\w samples, add 12ul of eith# dbtiffer or

b. Prepare a sepanftetermi:é Eor aIIeIiQ'Qddersand positive controls

formamide/LIZ mix to a sed wells within that injection.
O . : L
8. Add samples to tb\e(blate, adhering to the following guidelines:

Q
NOTE: Multi nel pipettes may be used to load samples. If pipetting from a
96 well PCRyplate, pierce the seal.

OO
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9. Adding Samples for Identifiler 31:

TABLE 9: 31 Cycle S

Aliquot 5 pL of each sample (including pooledand negative contral

Aliquot 1 L of a 1/10 dilutionof positive controlinto each well labeled
“PE”. (Make the 1/10 dilution by mixing 2 uL of Positive Control with
18 uL water). This is the positive for the “normal” injection parameters.

Aliquot 1 pL of a 1/20 dilutionof positive control in&each well labeled
“PEH". (Make the 1/20 dilution by mixing 2 uL sitive Control with
38 uL water). This is the positive control for ‘high” injection
parameters. ,\\

Q

d. Aliquot 0.5 uL of allelic ladder into ea

Alternatively,

well. Make this dilution

injections, 3 uL Iadderm&{%fs

in

Il labeled “AL".

make a 1/2 di!:ition of fadder and aliquot 1 uL per “AL”
L ladder with 2 uL of water for 1-2
water for 3-4 injections or 4 uL ladder

s. This is the allelic ladder for the

with 4 uL water for i-g}ﬂje
“normal” injectio&i@' m6

Aliquot 0.3 uL (YEII
Alternatively, m

' qgldder into each well labeled “ALH".
3/10 dilution of ladder and aliquot 1 uL per “ALH”

well. Make thighlution by mixing 1 uL of ladder with 2.3 uL of water for
1-2 injectign uL of ladder and 4.6 uL of water for 3-4 injections, or 3
uL of lad ith 6.9 uL water for 5-6 injections. This is the allelic ladder

for “hig\anection parameters.

les for High Sensitivity Team

=

Injection Samplé’ LIZ for samples HIDI for Allelic | Positive LIZ for HIDI for

Parameters | and negs and negs samples Ladder | Control ALs ALs
and negs And PEs | And PEs
1pL of

L 5uL 0.375 uL 446 pL| 0.5 pl 110 dil 0.375uL| 14.6puL
N 5 L 0.375 pL aaspL| ospul LT 0375 L] 146 L

H = H O H 2 HE /104l | TP H OH
H 5 uL 0.375 L aa6ul| 03ul ML 0375 0| 146 L

' ' T PT 120dil | T '
10. Proceed to Part E (Denature/Chill) in this section.
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Denature/Chill - For All Systems After Sample Addition

1. Once all of the samples have been added to the plate, place a new 96-well septa
over the reaction plate and firmly press the septa into place.

2. Spin plate in centrifuge at 1000 RPM for one minute.
3. For Denature/Chill: &
'\
a. 9700 Thermal Cycler \(1/

I. Place the plate on a 9700 therma\@cler (Make sure to keep the
thermal cycler lid off of the sa tray).

il Select the “denature/chill” pragram.
iii. Make sure the v@ o 30 for Identifiler 28, and 50 pL

an one system is loaded on the same

for Identifiler 3
plate, use th her
V. Press R et é]) al cycler The program will denature

sample mlnutes followed by a chill af@ (the plate
should b ch|II for at least 5 min).
V. While the ature/chill is occurring, the oven may be turned on.
b. Heat Block\C)

I. @éce the plate on a 95°C heat block for 5 minutes.
il. 0\) lace the plate on a 4°C heat block for 5 minutes.

Turning the @gq on and Setting the Temperature

1. In the tree pane of the Data Collection v3.0 software clidRAhnstrument >
ga313&l > instrument name > Manual Control

2. Under Manual ControlSend Defined Command For* click on Oven.
3. Under ‘Command Namé click on “Turn On/Off oven”.

4. Click on the Send Command button.
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Foundation Data Collection Version 3.0
File

B H O N

Mo User is logsed in

wisw  Service Tools  wizards  Help

= A Ga Instruments
i Resuts Groun

= Elgaz130x

=  EH Run History
= EHcrick

e

=dDstabaze Manager

[EPiste Manager
B Pratocal Manager
O fia Moclule Mana

i [EHinstrument Status

EH| =patial Run SEV'

B Run Schedule

B Capilaries Viewer
er

'«
B GAInstruments = gad130xl = Crick = Manual Control
Manual Control

Send Defined Comman d For: ]

Command Name value

N
5. Under ‘Command Nameé click&@t o&on temperaturé and Under Yalue”

set it to 60.

6. Click on the Send CONQ_

7. Once denatured, spinY;\

N
@% N

placingthe reaction pla@' to the plate base. Securpléte base and reaction
plate with the pIateGQmer.

@)

OO

N
)

&
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1.

The plate assembly components are assembled as follows:

Plate retainer

Septa

Sample plate

Plate base

N
In the tree pane of the Qs&mdation Data Collection v3.0 software click on GA
Instrument > ga31 instrument name > Run Scheduler > Plate View

N

Push the tray on on the bottom left of the machine and wait for the
autosample\s@move forward and stop at the forward position.

Openﬁf)doors and place the tray onto the autosampler in the correct tray
positiorf, A or B. There is only one orientation for the plate. (The notched end
faces away from the user.)

Ensure the plate assembly fits flat in the autosampler.
When the plate is correctly positioned, the plate position indicator on the Plate

View window changes from gray to yellow. Close the instrument doors and allow
the autosampler to move back to the home position.
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5. Type the exact plate rk?neﬁq(;ﬁe Plate ID window and click “Search.” Or, click
the “Find All” button and(g ect the desired plate record.

NOTE: Ifthe pIa@ﬁame is not typed in correctly, your plate will not be found.
Insteagha prompt to create a new plate will appear. Click “No” and
ret he plate name correctly.

Click thegfge position indicator corresponding to the plate position in the
instru The plate position (A or B) displays in the link column.

If two plates are being run, the order in which they are run is based on the order in
which the plates were linked.

6. The plate position indicator changes from yellow to green when linked correctly
and the green run button becomes active.
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N GA Instrumerts » ga®130x1 » Crick » Run Scheduler » Plate View
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GENERIC
GENERIC2
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samplesheefimportte st
spectral

To unlink a plate record
“Unlink ™.

o°°

H. Viewing the Run Sche%{te

1.

,L«-@\click the plate record to be unlinked and click

<
In the tree (ﬁ% of the Foundation Data Collection software, click GA

Instrume

The RUhIDcolumn indicates the folder number(s) associated with each injection

ga313@l > instrument name> Run Scheduler > Run View.

(e.g. Run_Einstein_2011-03-10-0018 or Run_ Venus_2006-0718-0D19).

Note: This RunID may not be indicative of the Run Collection folder depending

on results group used.

Click on the run file to see the Plate Map or grid diagram of the plate on the right.
Check if the blue highlighted boxes correspond to the correct placement of the

samples in the injections.

NOTE: Before starting a run, check for air bubbles in the polymer blocks. If
present, click on the Wizards tool box on the top and seBuabble
Remove Wizard'. Follow the wizard until all bubbles are removed.
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Foundation Data Collection Version 3.0 - Mo User is logeed in

File ‘View Service Tools BU

P u Tnstall Array Wizard
By o | Change Palymer Type Wizard
= G instrument
s e Reeplenish Poiymer Wizard 0 > Crick
[ Resuts Graup
PN .. ead
w Water Wash Wizard
Elptete Morage  Instrument shutdownWizard [ s S:WI h:_umm; 3250147‘
ey Len o
RProtocolMar  pykgsampler Calloration Wizard #Leno
Tewcde o oo oy o f e
(¥ EHRun History n i et eady Polymer Type: POPY.
= E{Ilnswmem o || [SemerSiees Sensor Yales - Everts-
[ e —— Lassr -t EP Vottags——| EP Currert [16:26:12 Plate Crick06-3130x1 Manusl has been linked te Bay 0
& BBIRun Scheduler e 200 W || £8000 pA || 116:26:12 Run Crick_2006-08-24_16-26_0024 status has changed to Validated
Eiplcte View e 150 5000 16:26:12 Run_Crick 2006-08-24_16-26 0023 status has chenged to Validated
BRun view 16:26: 12 Run_Crick_2006-08-24_16-26_0022 status has changed to Validated
Frort Doors: ™= Ciosed 15D e [ — o -
B cepileries Viewer o e l16:26:12 systen Status: Ready
Bcspianay viewer OvenDoor: == Closed o 116:26:12 The number of runs has changed to 3
Blspectral Viewer Autosampler: = Fetum oo_po ] Koo | 116:26:05 Systen Status: Tdle
g_'?ME”“E‘CW“‘ - Laser Power— ~Laser Current— | |16:26: 05 Plate Crick06-3130x1 Manual has Reen Yfnked Erom Bay 0
Esenvice Loy 250w ciz0 A |16:26: 05 The muber of runs has changair
Eznn Egn 16:25:59 The number of nms has chan 3

N
4. Click on green Ruibutton in the tool bar when® are ready to start the run.
When the Processing Plaiialog box opens ('You are about to start processing

plates...), click OK O&
O

5. To check the progress of a A,cli@ the Capillary Viewer
Cap/ArrayViewer in the tr an the Foundation Data Collection software.

The Capillary Viewer w oggbu the raw data of the capillaries you select to
view whereas the Ca(&raysQ er will show the raw data of all 16 capillaries

at once. Q
&

IMPORTANT: AI@QQS exit from the Capillary Viewer an@Cap/Array
iewer windows. During a run, do not leave these pages open
@for extended periods. Leave the Instrument Status window
open.

N
O
OO
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Foundation Data Collection Version 3.0 - NoUser is logged in
File: ice Tools  Wizards  Help

The visible settings slﬁa EP voltage 15kV
\&O EP current (no set value)
QO Laser Power Prerun 15 mW

Laser Power During run 15mw

Forensic Biology network. All printed versions are non-controlled copies.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the

X Laser Current (no set value)
@Q Oven temperature 60°C
Expected v\g@s are: EP current constant around 1201té 160
O Laser current: 5.0A + 1.0
O
It is good pr&ce to monitor the initial injections in order to detect problems.
Table 11
I/L IR N H
Oven Temp 60°C 60°C 60°C 60°C
Pre-Run Voltage 15.0 kV 15.0 kV 15.0 kV 15.0 kV
Pre-Run Time 180 sec 180 sec 180 sec 180 seq
Injection Voltage 1 kv 5 kV 3 kV 6 kV
Injection Time 22 sec 20 sec 20 sec 30 sec
Run Voltage 15 kV 15 kV 15 kV 15 kV
Run Time 1500 sec 1500 sec 1500 se¢ 1500 sqc
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Table 12
M MR

Oven Temp 60°C 60°C
Pre-Run Voltage 15.0 kV 15.0 kV
Pre-Run Time 180 sec 180 sec
Injection Voltage 3 kv 3 kV
Injection Time 10 sec 20 sec
Run Voltage 15 kV 15 kV
Run Time 1500 sec ‘5(1500 sec

Converting Run for GeneScan Analysis

When a run is complete, it will automatically be plac@\
folder, labeled with either th@late name-date (e.qg.
11) or instrument name, date and run Ru

to Section 9 for instructions on how t

Re-injecting Plates

,\\‘1/

Qn D:/AppliedBio/Current Runs
tein11-0251D-015PPY-2011-03-

nus_2006-07-13_0018). Proceed

ve{\f@hls data for GeneScan analysis.

N\
0\2\ O\

Plates should be re- m?ctee\g’ soon as possible, preferably the same day.

1.
2. If a plate is being re-i 'Q’é(ed the same day on which it was originally
run, it does not req@irg”an additional denature/chill step before being rerun.
XN
3. Create a new @%atch and plate record using the original documentation as a
guide. Sel nly those samples that need to be rerun by re-assigning “Sys”. For
example ign “IR” for an ID28 sample that needs to be re-run high.

9)

NOTE:YSee Section 7 for information on which controls need to be run.
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5. Follow the instructions for creating a test batch. Re-import the plate record.
6. Re-denature/chill the plate (if needed) as described in Part E.

B Microsoft Excel - H53030207_57-60REINJECTIONS.

B] File Edt Yew Insert Format Jools Data  Window  Help

UEHRS SQIVE| &8 719 8 =-tillmpe i 0 - BZUEE=
129 - A
AlB] C ] D [ETF TG [ H ] [ J Lk

SAMPLE SHEET: HS3030207_57-60 ANALYST: JT

ORIGINAL PLATENAME:  HS3030107_46-56 WITNESS: MN/A

L ——

1
2
A Comments: B kv 30 sec re-injections POP4: 0610014
petvls | b
4 }\

BUFFER: 0611253

= N
7 | well §seme E::; Case Number—Desch SYS TYPE RUN| 1A | Ampifcaion Ref ')
g [ A1 1 01- | ALT ‘Alelic_Ladder 1 IR 7 AL 57 M \oplzo107_47
g | B1 {02 [ PE1 '020507.1100PE] IR "PE &7 Ws07 o0 N\, NS3020107 47

10 C1 703 [ ANT 020507 1100AN1 R S | 57 monarg o\ HS3020107_47
11| D1 | 04 [ ANZ 020507, T100AN2 R | s & T\ Y HS3030107 47
12| E1 | 05 | AN3 020507 1100AN3 R 5 57 - LoNeoyNmo | HS3030107 47
13| F1 06 [EN21 a Etraction Megative 012107 1630 a IR S 57 1 QC 5071100 L HS3030107 47
14| G107 [EN21 b Extraction_Negative_012107_1630 b IR S R7 Q[ omswiimn | HS3030107 47
15| H1 |08 [EN21 ciBxtraction Megative 012107 1630 ¢ RN | 57 | NI 020507 1100 | HS3030107 47
16| AZ 08 [ALTH Allsic_Ladder 1H VaCiEER Y/ : HS3030107 47
17 | B2 : 10 [PETH 020507 1100PETH A PE SNV Tmnere i HS3030107 47
18| C2 1 11- [2712a Buc27 12.5pg a o \ S QC 7008071100 | HS3030107_47
19| D2 112 [27120 Buc2i 172 509 b AUNRTSANT T Tomarr o | HS3020107_47
20| EZ 13 [2712c Buc?f 125pg o A AY RGNS L QC Tmuerr i HS3030107 47
21| F2 1 14- |27 6 a Buc?? 6.35pg a ~\ -

22| G2 {15 |276b Buc2i 6.25p0 b ) S 57 1 aCc Toosoraioo | HS3030107 47
23 H? i 16 |2F6c Bucdf 6250 c £ Ao )

24| A3 TAT- | ALZ TAllelic Ladder 2 el W\ ( yTR7A @ 58 = o HS3030107 49
25| B3 ;18 | PE2 020507 1100PE2 N/ & SR TPE 53 - Cmnene 110 HS3030107_49
26| C3 | 19- [273a Buc27 3125pga ¥ 2\ IR | & | 58 | QC [oms7.11m0 | HS3030107 49

27| D8 S0 | 273b Bue2i 3.135pg b o/

28| E3 | 21- |37 3¢ BucZi 3 125pg ¢

29| F3 122 |271aBuc2? 156pga LN IR | S | 58 | QC [os07.1100 | HS3030107 48
30 G323 (27 1b Bucd? 156pg o () © IR S 58 : QC [ ooosor1io0 - HS3030107 49
31| H3 124 |27 1¢Buc2i 156pofc g IR S 88 i QC [ oms07.1100 - HS3030107 49
32 | A4 U251 ALIH TAlislic_ [adder N IR AL B8 = E HS3030107 49
33| B4 126 [PE2H 0205071 2H IR "PE ' 58 - Toosorioo | HS3030107 49
34| C4 |27 |3707a Buc2? 0NN a IR S 58 | QC |owswiim0 . HS3030107 49
35| D4 128 | 27076 Buc2{Agrepg b IR S | 58 | QC |oms07.11m0 . HS3030107 49
36| E4 29 (2707 c BeCORU 78pg o IR S 58 | QC [ owms07.1100 . HS3030107_49
37| F4 ¢ 30- |27 03 agNCY/_0.39p0 a

38| G4 i31- |27 1c27_0.39pg_b

9| H4 - |77 uc27 03900 ¢
H 4 DIK]D 1V A [D' {=] 1IDZ8% 4 YMIEV £ YMI1EX 1026%_31305heet Kﬂx Plate Record )\]D:ilv 3130Sheet { Pre-Record K HS3030107_46-56 /

S

Water Wash and POP Change

Refer to Section A for schematic of 3XBWhile proceeding with the water wash and
POP change procedure.

1. Remove a new bottle of POP4 from the refrigerator.
2. Select Wizards > Water Wash Wizard and follow the wizard.
3. When the “Fill Array” step has completed, remove the anode buffer jar, empty,

and fill with 1x TBE Buffer (~15 mL).
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4, Close instrument doors and wait for the steady green light.

5. Click “Finish.”
Cleanup Database Utility (QA Team)

Open the Foundation Data Collection WindoWthe 3130 software.

In the left hand panel, click on “GA Instruments”

Click on “Database Manager” ™

Click the “Cleanup Processed Plate” button. N

This will erase the database and reset the run nun\eﬁ@to 0. Therefore, the next
plate run after this process will be labeled run n r 1. Verify this information

for the usage log. \
N

agrwnE

\
A& (\(5\0
N8
&P
v O

S
S
@)
X
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TROUBLESHOOTING GUIDE

This section is provided as a guide. The decision on which of the recommended actions is the
most promising should be made after consultation with a supervisor.

PROBLEM: Many artifacts in sample.

Possible Cause Recommended Action
Secondary structure present. Sample no€lean pump block ang change polymer fto
denatured properly. refresh the urea e nment.
Denature/chi}@a\f}ples.
\S;
N
PROBLEM: Decreasing peak heights in all sar@es O\
\
Possible Cause RN Réeommended Action
Poor quality formamide or samqg(‘ C%ahquot samples with fresh HIDI.
environment very ionic. Q= ,- O

‘

PROBLEM: Individual injections \fvarylng speeds. For example, the scan number where
the 100 bp size standard appear ers significantly from one injection to another, usually
appearing earlier.

Possible Cause \S\ Recommended Action
Warm Iaborat(é'démperatures. Redefine size standard.

If this fails, reinject.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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PROBLEM: Loss of resolution of peaks.

Possible Cause Recommended Action
Loss of resolution of peaks. Clean pump block and change polymer to
refresh the urea environment.

Denature chill samples.

PROBLEM: An off ladder peak appears to be a pull up, but it is nobéxg‘ctly the same basepair

as the true peak.
NV
Possible Cause Recommepded Action

Matrix over-subtraction. Usually in the | Remove dfHadder peaks as matrix ovel

green channel, the true peak is overblo*subtra@‘ion.

and is split. A A ré\'
6\(\

Pull up peaks appear in the blubiﬁ% ttags

red channels. Q‘ C)O

In the yellow channel, there Is @gativ

e
peak at the base pairs of the peak,
however immediately to ght and to
the left are off ladder peaks.

0\
PROBLEM: Peaks ove@k)wn and running as off ladder alleles.
I
Possible Calse Recommended Action
More than the optimum amount of sampl&erun samples at lower injection
amplified. parameters.
Or rerun samples with less DNA.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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BY PAGE

PROBLEM: Pull up peaks.

Possible Cause

Recommended Action

Colors bleeding into other colors.

Run a spectral.

PROBLEM: Spikes in the electropherogram.

Possible Cause

Recommended Action&

polymer warming and congealing from
fluctuations in the room temperature.

Crystals in the polymer solution due to th€hange the poly

AV

PROBLEM: Spikes in electropherogram and &

& o

\\)
N
ctg\o\

V/z

Possible Cause

F@\:ommended Action

&

Arcing: water around the buffe @ha cb)egffl

ean chambers; beware of drops
accumulating around the septa.

v O\V
PROBLEM: Split peaks.
Q
Possible Cause O Recommended Action
Lower pump block is ig¥ke process of | Clean the block.
burning out due to&gﬁ?‘r’maﬂon of a
bubble. )
OC)
)

PROBLEM: Increasing number of spurious alleles.

Possible Cause

Recommended Action

Extraneous DNA in reagents,
consumables, or instrument.

Stop laboratory work under advisement
technical leader.
Implement a major laboratory clean-up.
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GENERAL PROBLEMS

Problems Recommended Action

Fatal Errors. Close collection software.
Restart collection software.

313! not cooperating. Restart Computer and Instrument.
Shutter problems. Call Service.
A
Q
N
©
N
&

Revision History:
March 24, 2010 — Initial version of procedure.
March 29, 2011 — Revised Step H.2 and | due to a change in the Results Group.
July 16, 2012 — Revised procedure to accommodate LIMS.
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Identifiler and YMI Genescan Analysis

A. Access to GeneScan
1. Click on the GeneScan shortcut located on the desktop of the analysis station
computer.

2. Create a new GeneScan project by clickiig—> New. A dialog box with
several icons will pop up. Click on the project icon. W
N

Create Mesw:
Project Pnalyrﬂs

Parameters

Bralyze | [ Print Results O
I!'Y ! - Sample File: Sice Standerd g) Paiameters

add sample Files

Lagk in: ) Run_ Esther 2007.04.30 3 S e®msE-

[el]49-_ao7 01 [s]s5-_07_13

|eilso- Bo7 o3 [s)Se-_HO7_15
|sils1- co7 o5 |si)s7-_a0e 0z
|sl)se- po7 o7 |)se-_pos 04
8)53- E07 09
|si)54- Fo7_11

Filename:  [43-_a07_01 Add

Files of type: [ Al Fieadable fles ["fsz]

File Name: | T adaan
e | aidan |
50_807_03
51_C07_05
52D07_07 _I
53_£07_03
54 FO7_11 M‘
55_G07_13
S6_HO7 15
5740802 / Firith
5650504

Cancel
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To add sample files to the open analysis control window, click on Project
the menu options and seléadd Sample Files

When theAdd Sample Filesdialog window appears, go to M: 3TR_Data >
Casework and select the corresponding instrument’s folder. Find the run folders
with the samples that you want to add to the project. Once you click on the
specific run folder, you will see icons representing each individual sample, all

belonging to one injection.

To add samples to a project, take the following action: y\b‘

If you want to...

nV
) N Then...

lick the file OR select the file

Select a single sample file Doub
A~ anc\j,)Qlic Add
Select all the sample files & | @tk Add Al

Add a continuous list of s

e "8
e \O

a. Click the first sample that you warn
to add.

b. Press th&hift key and click the lasi

—

—

J}\\&O sample you want to add. Click Add
Add a discontinuo(s) \t of samples | a. Click the first sample that you wan
X to add
)
(Q b. Press th€ontrol key and then clicK
(}) on the other sample(s) you want to ag
O Click Add.
v
5. Click Finish when you have added all of the samples.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

IDENTIFILER ™ AND YM1 — GENESCAN ANALYSIS

DATE EFFECTIVE
03-24-2010

APPROVED BY

PAGE

NUCLEAR DNA TECHNICAL LEADER 176 OF 545

B. Analysis Settings

The analysis should then be performed using the following predefined files:

1.

System Size Standard File Analysis Parameter File
YM1 Ystr.szs YM1.gsp
Identifiler LI1Z-250-340.szs LIZAnalysisParameters.gsp
N>

Identifiler Analysis Parameters

O

Do not change any of the settings except the r @e or the peak amplitude
threshold for Orange (O), which may be Iowg\ to 25 rfu.

—Analysiz Bange
" Full Range
{* Thiz Range [Data Points)
start: |psoo
Stop: W

ﬂ LIZAnalysisParameters.gsp '| é

— Size Call Fange

" Full Range
* This Hange B\ jrz)
hin:

ot s 8

&
&

— Data Processzing

Smooth Options
" Mone
& Light
' Heawy

— Size eth
i er Leas res
i a rderas quares

I

" Cubi | erpolation
("' Lo hern Method
|5 outhern Method

hin. Peak Halfll'u'l

— Peak Detection zelining ——————————
Peak Amplitude Thresholds Bazeline Window Size
s I—;— 51

Auta Analysis Only
Size Standard:

Polynom@g

Peak Mfind on Size I15 Pis
Slope Threshald for E_D

FPeak Start

Slope Threshald for E_D

FPeak End
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2. YM1 Analysis Parameters

Do not change any of the settings except the range or the peak amplitude
threshold for Orange (O), which may be lowered to 25 rfu.

ﬂ M1.gsp E3

— Analyziz FHange
" Full Range

Stop: [F200

f* Thiz Range [D ata Points]

Start: E?DD

—— Size Call Range
" Full Bange
i+ Thiz Range [Base Pairs)
hdin: IT
Bl 32 W

— Data Proceszsing —————————

Smooth Options
= Marne
= Light
= Heawy

)

— Size Calling Method ——————
i 2nd Order Least Squares

i 3rd Order Least Squares

i~ Cubic Spline Interpolation
i+ Local Southern Method

= Global Southern Method K

7N

N

N Ne

—— Peak Detection

a: f5

A
tdin. Peak Half u/idtl

Folynamial egree
Peak Wifind owe Size
Slope Threshold for

Feak Start

Slope Threshold for
FPeak End

Feak Amplitude Thresholds

Be: 5 v 5

&

— Bazelini H"—
Baszeli ol S
251 §§ i 6\:

<
r: 75 - ﬁezgﬁn%@nl}'—
BN o ]
= KO\
X
N

e e
5

od

OO

Once the correct parameters have been chosen, the samples can be analyzed by clicking

the Analyzebutton.

When the samples are analyzed, the boxes will change from colored to dark grey in the

Analysis Control window. If a sample does not analyze, see Section D: Analysis

Troubleshooting.
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C. Analysis

To ensure that all the sizing results are correct, check the labeling of the size standard
peaks for each sample.

1. To view the analysis results, select Windofsam the main menu and click on
Results Control

2. The raw data can be seen in up to 8 display panels, by cgfmging the # oftpanels
8. To view each color separately, check Quick TdeOn. N

3. 3. Select the first 8 size standard dye Iai\(;é by clicking on them and
then click Display Each sample standard will be\displayed in its own window.
To view all 8 standards, you must scroll thro&@ all of the windows. Make sure
that all peaks are correctly labeled., Continue checking your size standard for the
entire tray by going back to the@lts ’Q,Qntrol window, clicking@ear All
and selecting the next 8 samQés . 6((0

IMPORTANT:  For Ag@ 0 , the 250bp fragment in the Identifiler LIZ

Ora iz ndard may not be labeled as 250. In Identifiler,
the 3 Obgv;agment is also not labeled.
N

N
Identifiler LIZ Orange Size Stand&r) <

T TP | B EITT THLEB I A ULNL  FELL S L T B o

U L ks e T LB L e e e
me?ammﬁmammmm@mmmm5mmmmmazma¢mmmw

1] ocﬂ | 1. | &
JCr I R | g By CEJ T

YM1 STRs LIZ GS500

1 Orange Size Standard

Gl L. Lol i L

400.00
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Before proceeding with the Genotyper analysis, uRderselect Save Project As. The project

will be named according to the Sample Sheet name. This file will save as a *.prj file in the run
folder.

D. Analysis Troubleshooting

The error message for a failed analysis is: “Analysis failed on Dye B, G, Y, R. Repeat
the above choosing another scan range.” &

If the sample fails to be analyzed, examine the Raw Data. '\k to highlight the sample
under the Sample File columin theAnalysis Control wind d go the Sample tool

bar and choose Raw DataAlternatively, click and highli§t a sample and hit Ctrl+R or
double click on a sample and click on the raw data bol on the bottom left hand side of
the Raw Datawindow that pops up. If there is no gvidence of size standard peaks, the
sample fails. Note on the editing shee@ th mple needs to be rerun. If peaks are
present take the following steps. \Q \(\

W 07-LesizestandaniRGIIRUIE V ] % 12-LizSizeStandard11_D02_008.fsa _1ol x|

ﬂ ?Dﬂ |‘DnD |‘5nD \2000 \2500 ‘3000 \3500 \4000 \4600 \5000 \5500 PDnD Iﬁ5ﬂﬂ Tﬂﬂﬂ 7500 ?D{i Qﬂ 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500 8000 8500

13000 _| \ p—

Va\
16000 _| G d R U 16000 _| B d R D
o] 00 aw\lﬁt)a ad Raw Data
(aN

T 2\ M 12000 |

10000 _| @ 10000 _|

3000 _| 0 2000 _|

6000 _| OC) 5000 |

4poo_| O 4000 _|

2000 | 2000 _|
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=] x:|2m v:q il vz &[5 1] i Y =| iy

y‘ 2] —
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1 Check the height of the size standard

a.

C.

2. Change the analysis parameters

a.

o

Examine theRaw Datato check the peak height of the size standard
fragments. The peak height is indicated by the datapoint value of the Y
located on the bottom of the Raw Data window, when the cursor is placed
on top of the peak. See instructions and diagram above.

In the Analysis Control window under th&arameter column click and
highlight the parameter of the sample that needs to be adjusted and click
the small arrov@ on the right side of the cell andé@ect the priedef
parameter IiIZAnalysisParameterOrange25".(19

N
Reanalyze samples. There should becag\%e size standard column.
N

QO &
It is also possible, tha J.Q@Q(u (e@% either to fast or to slow. The analysis
range may need to a . Examine the Raw Data to see the scan
range. See instrudtions diagram above.

Observe where theaft size standard is located in the sample by moving
the cursor to the . Take note of the datapoint value of ibeaked
on the bottor&) e Raw Dataindow.

From the &alysis Control windowgo to theParameter column, click
and hi ht the parameter that needs to be adjusted and click on the
smallyrrowon the right side of the cell and selecfibe New.

@%m here an untitlecnalysis parameter window will appear. Make sure
all the default settings are correct as indicated above. Wmddysis
Range adjust the startalue to approximately 25 bp less than the
datapoint value of the As indicated in step 2b. (eg. X:2400 adjust Start:
2375)

Exit out of the window by hitting [X and click Save. Save the file in the
folder C:\AppliedBio\Shared\Analysis\Sizecaller\Paramsghat can only
be accessed through the desktop shortcut AppliedBio folder.
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Reanalyze samples. There should bea@n4he size standard column.

After reanalyzing the samples go back to the Parameter folder and drag the
parameter you created to the Archive Parameter Folddihe default
predefined analysis parameters indicated above should be the only choice
in the drop down menu.

NOTE: For Identifiler, if the last two orange size standards, 490 and 500, are not

visible, change the size call range to “this range’” and adjust the
maximum to 450. At least the 100 bp to 450 bp\E'rze standards must be

apparent. (19
3. If the baseline of the size standard is noisy, raige)the RFU threshold of the red or
orange to above the noise level. \Q
a. Alternatively, redefine th S &ardln theAnalysis Control
window under the Siz@ umn click and highlight the size
standard of the samge® Clig®on the small afdgan the right side of the
cell and select D N he size standard peaks will appear and at the
appropriate pe y{@ label in the column (see above for correct
values). o)
S
NOTE: For l&ﬁler LIZ runs do not define the 250 bp and the
340bp sizg\ dards.
b. When are done defining the new size standard, exit out of the window
by hi g@ and clickSave. Save the size standard file in the folder
pliedBio\Shared\Analysis\Sizecaller\SizeStandardthat can only
% accessed through the desktop shortcut AppliedBio folder. Name the
size standard whatever you wish. Select this size standard for the analysis
of all the failed samples.
C. Reanalyze samples. There should bean#he size standard column
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d. After reanalyzing the samples go back to$ieeStandardfolder and
drag the size standard you created to the Archive SizeStandards Folder

The default predefined size standards indicated above should be the only
choice in the drop down menu.

ATTENTION: all reanalysis results and parameter changes are automatically written
to the individual sample files, even if the changes to the project are not saved.
Do not reanalyze casework data without a reason.

Revision History:
March 24, 2010 — Initial version of procedure.
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Identifiler and YMI Genotyper Analysis

For 313&l instruments, multiple sets of amplifications can be run in one tray. If the
amplifications were done in different multiplex systems, it is necessary to perform the Genotyper
analysis separately using the appropriate template. For two amplifications in the same system it
is optional to process them together or separately.

l. YM1
A. Importing Data and Allele Call Assignment ,\b‘

1. Open the Genotyper macro for the deswedhq\aﬁllflcatlon system by
clicking on the appropriate Genotyper cut on the desktop of the
analysis station computer. N

| N _

2. UnderFile=>Import and r <é‘-eneScan File If the Current

Runs folder does not -aDpear in the window, scroll to find it from

the pull-down men d -click on it. Double-click on the folder
containing the pago* th as created in GeneScan.

3. Click Add or do blesﬁck on the project icon to add the project for
analysis. When& project has been added, Eliukh.

O
4, Under Vie ow Dye/Lanes windowa list of the samples imported
from Geg an analysis can be seen. If samples need to be removed,

highli e lanes for these samples and selectfi©unt the Editmenu.
N
5. l@%’erFlle—)Save As save the Genotyper template to the user’s initials

Qld the casework run file name. (Undréle select Save As)
For example: “Stars09-001Y JLS” for YM1 runs saved by “JLS.”

6. After importing the project and saving the Genotyper file, run the first
Macro by pressing Ctrl+1 or double clickinkgzam'.

7. The plot window will appear automatically when the macro is completed.
Check the results for the positive control. The plots will also display the
orange size standard.
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Table 1
Multiplex System Necessary LIZ GS500 standard
peaks
YM1 9 fragments from 139-400 bp

Table 2 YM1 Positive Control

DYS19 DYS389 1 | DYS389 11|t
Yellow label | 14 13 29 _Q\
DYS390 A\ Vv
Blue label 24 QO
NS

1 Yellow male positive control K

DYS19 DYS389l Q D&SQII
| \4@ N
o _ N

5 O
<& QO
e 9
1 Blue male positive control 560
J\ DYS390 C)O(\
Q
214.30) 0@

O
Q
Fill out an S@ 3130 Control Review Worksheet indicating the status of all controls.

Under Analysi® Change labels, select size in bp, peak height aedaat name. Click
Ok.
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Check all lanes. Labels for extra peaks can be manually deleted by placing the cursor on
the peak above the baseline and clicking.

Shortcut: If a label was mistakenly deleted, press Ctrla@d the
allele name label will reappear. Ctrl+Z will only undo the last
action.

11. To zoom into a desired region of an electropherogram, hold the left mouse
click down and draw a box around the desired re&sn.

12. Under View>Zoom->Zoom In (selected areq\g’

Shortcut: Zoom in by holding down t \‘t mouse click button
and dragging the cursor actQss the Qrea to zoom in on. Then, press
Ctrl+R or Ctrl+ + to zoon@ egion.

13. To revert to the cor@s a@nge gditov—>Zoom »>Zoom To. Set
the plot range ttna‘ﬁg |st6® Table 3.Click OK.
Table 3 ?“

System \$ Range
YM1 ~0Q" [120-410
>

Compar@@ﬁe orange electropherograms with the other color lanes by:

a. 0\) holding down the shift key and clicking on the orange “O” box in
Q™ the upper left hand corner

b. under edigo to select +orange

14. Fill out the Genotyper Editing Sheet for each Electrophoresis run
indicating the following:

a. no editing required
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b. sample(s) requiring manual removal of non allelic peaks. Refer to

STR Results Interpretation Section.

C. sample(s) requiring rerun and/or re-injection. Refer to STR
Results Interpretation Section

Each sample listed on the Genotyper Editing Sheet must be indicated by
sample number. The reason for the edit must be indicated using a number
code and/or symbol. M

15. After the editing has been finished, scroll thr '\the plot window to
double-check.

©
N
B. Genotyper Table &
\O
1. Press €l+2 to create a@
\ \0

2. Compare the sa |nf tlon in the table with the amplification and
the 313@&l run . If an error is detected at this point it can be

corrected as fo

a. Open Ct)i@(ayellane window or “sample info box”

b. PI@ the cursor in the sample info box and correct the text
\)(%nder Main Ment» Analysis, ®lect Clear Table to clear table

@O Select the appropriate colors by shift clicking on the dye buttons or

using edit.
e. Run Create Table Macragain
f. Continue to Step 4 and print according to the directions.
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C. Viewing and Printing Electropherograms
1. Controls
a. Under View-bye Lane Window and selectue and yellow for

all lanes containing controls including microcon controls
b. To select multiple labels, press Ctrl while clicking on the lanes
C. Go to Viewand open the Plot Window y\b‘

d. Under Analysis>» Change Labels and\g;ét gze in bpand
category name \
N

Click ok. Sa% &
e. Continue to St%génd&u the controls according to the
directions. 0\2\ 6\
2. Evidence Sa QO

a. Under Vlgﬁ%ye LaneWindow and select blue and yellow for
al lan htaining casework samples

b. To&lect multiple labels, press Ctrl while clicking on the lanes

\)(%o to Viewand open the Plot Window
@O Under Analysis> Change Labels and dect size in bp, peak
height and @tegory name Click ok. Save.

e. Continue to Step 4 and print according to the directions.
3. Exemplar Samples
a. Under View-Bye Lane Window and selectud and yellow for

all lanes containing casework samples
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b. To select multiple labels, press Ctrl while clicking on the lanes
C. Go to Viewand open the Plot Window

d. Under Analysis>Change Labels and dect sze in bp and
category name Click ok Save.

f. Continue to Step 4 and print according to the directions.
2. Printing Electropherograms Qy\b‘
a. Make sure the file is named properluN cluding initials.
Q

b. Set Plot window zoom range q@own in Table 4. The active
window will be printed so opgn Table or Plot as needed.
xO
C. Under File> PriQQgPKOQ@ties butto» Finishing tab>
Document, s@e pi eters below.
O

Table 4 YM1 Print parameta§g~ C)O

) Table Plot
Orientation. Q> : :
e Q)(\ Portrait Portrait
Scale X 100% 2 per page 100% 2 per page
Zoorpqghge n/a 120 - 410
N

6@%: The Genotyper printout for YM1 should have a standard format:
yellow lanes, then blue lanes. The table should have 2 columns
for each locus. The controls are not needed in the table.

d. Click OK, OK.
e. After the printing is finished, undigle, quit Genotyper. Click

save Make sure that the Genotyper file is saved in the
appropriatesCommon runs folder.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

IDENTIFILER ™ AND YM1 — GENOTYPER ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 NUCLEAR DNA TECHNICAL LEADER 189 OF 545
f. Initial all Genotyper pages.
g. List rerun samples on the rerun sheet
h. Place rerun samples into the designated rerun crybox.

I. Have a supervisor review the analyzed run

J- For Troubleshooting see the last Section V- Multiplex Kit
Toubleshooting y\b‘
Q
N
Il Identifiler, 28 Cycles for High Copy Number \O

NO

A. Importing data and allele call aSS|gnme

1.

g \0&
Open the Identifiler 2 &Ilcklng on the Genotyper shortcut on the
ta

desktop of the anal computer

UnderFiIeélmfan@selecFrom GeneScan File If the Current

Runs folder do @already appear in the window, scroll to find it from
the pull-down m and double-click on it. Double-click on the folder
containing ﬂE)Q) ject that was created in GeneScan.

CIickAd&ﬁ?double-click on the project icon to add the project for
analyags hen the project has been added, Eliukh.

l@%’er View> Show Dye/Lanes window, aidt of the samples imported

@om GeneScan analysis can be seen. If samples need to be removed,

highlight the lanes for these samples and selectfi©ut the Editmenu.

After importing the project and saving the Genotyper file, run the first
Macro by pressin@rtl+9, or double click thdD 28: Identifiler 28
macro

UnderFile->Save As, save the Genotyper template as the casework run
file and initials. For example: “Kastle09-108ID JLS”
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7. The plot window will appear automatically when the macro is completed.

Check to make sure that the ladders match the allele sequence shown

below. Also check the results for the positive control. The plots will
display the orange size standard.

TABLE 5 IDENTIFILER™ POSITIVE CONTROL

D8S1179| D21S11 | D7S820 | CSF1PO
Blue (6-FAM) |13 30 10,11 | 10,12

D3S1358| THO1 | D13S317 @.r%éssg D251338
Green (VIC) [14,15 | 8,93 | 11 ,\\} 11,12 | 19,23

D19S433| VWA | TRGX’ | D18S51
Yellow (NED) | 14,15 | A7, 18 m(e? 15, 19

7 xS

Red (PET iMEL\\\&é%@ ;(,5 A.24
ed (PET) Q_C/‘ 00 ,

N \C)

,60

o
&
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IDENTIFILER™ ALLELIC LADDER

IlﬂitlI o IZIDI I I22|DI I I24|-DI I I2EI'IZII I IZBIEII I IZDIEII I I32|DI I IS‘{DI I IBEI-DI
D851179 021511 075820 CSF1PO

e I il e Do b

’7
I%I%I @%Iﬁ @élﬁ

0351358

e [l

[e] [12] 20] [22] ) 2 2]

D18551

r \’*‘I‘ el0 —‘ 1000
E;-Jf- s
O 142
Ny O
$
Amelogenin 052818 O\ fon

S

B e

Q
%
oc’\)@
QO

Table 6

Multiplex System Necessary LIZ GS500 standard peaks

Identifiler™ 12 fragments from 75 - 450 bp
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8. Fill out an STR 3130 Control Review Worksheet indicating the status of
all controls.

9. Under Analysis» Change labels, select size in bp, peak height and
category name. Click Ok.

10. Check all lanes. Labels for extra peaks can be manually deleted by
placing the cursor on the peak above the baseline and clicking.
Shortcut: If a label is mistakenly deleted, press th‘aﬁd the allele
name label will reappear. Ctrl+Z will only un e last action.

11. To zoom into a desired region of an elegitdpherogram, hold the left mouse
click down draw a box around the des{ region.

12. Under View>Zoom, sele on%@selected area)
Shortcut: Zoom in b Id| Wn the left mouse click button and
dragging the cur ro e area to zoom in on. Then, press Ctrl+R or
Ctrl + + to zoo on@)é region. To zoom out in a stepwise fashion,
press Ctrl+-.

\\o
13. To revert to é})rrect scan range, go to V¥ &wom ->Zoom To. Set

the plot rangedoange listed in Table 7.Click OK.

Q
Table J\Q
Sysfem Range
_igpntifiler 90- 370

\Y

Compare the orange electropherograms with the other color lanes by
either:

a. holding down the shift key and clicking on the orange “O” box in
the upper left hand corner

b. under edigo to select +orange
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14. Fill out the Genotyper Editing Sheet for each Electrophoresis run to
indicate the following:
a. no editing required
b. sample(s) requiring manual removal of non allelic peaks. Refer to
STR Results Interpretation Section.
C. sample(s) requiring rerun and/or re-injectio& Refer to STR
Results Interpretation Section. Q\
Each sample listed on the Genotyp iting Sheet must be
indicated by sample number. T@ason for the edit must be
indicated using a number codq\ /or symbol.
15. After the editing has be @lsh croII through the plot window to

1.

double-check.

6\(\
B. Viewing and Printing EIectrop@a@

Controls

a.

Under V ye Lane Window and selectuz, green, yellow,
red an &nge for all lanes containing the allelic ladder.

To&lect multiple labels, press Ctrl while clicking on the lanes

\)(%o to Viewand open the Plot Window

@O Under Analysis>Change Labels and dect sze in bp and

e.

category name
Click ok Save.

Repeat steps l1a - ¢ for all lanes containing controls including
microcon controls
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f. To select multiple labels, press Ctrl while clicking on the lanes

g. Go to Viewand open the Plot Window

h. Under Analysi»Change Labels and dect sze in bp, peak
height and @tegory name Click ok Save.

g. Continue to Step 3 and print the controls according to the
directions.

A
2. Evidence and Exemplar Samples (19

a. Under View-bye Lane Window selectud, green, yellow,

red and orange for all lanes co@ ing casework samples
\

b. To select multlple Is (g@ss Ctrl while clicking on the lanes

C. Go to Vlewar@pen@k Plot Window

d. Under $§y ange Labels and dect sze in bp, peak
height a ory name. Click ok Save.

e.

COI’I'[I&)L@% Step 3 and print according to the directions.

3. Printing E&ctropherograms

a. \)ﬁake sure the file is named properly, including initials.

@O Set Plot window zoom range as shown in Table 8. The active

window will be printed so open Table or Plot as needed.
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C. Under File> Print - Properties buttof Finishing tal»>
Document, set the parameters below.

Table 8 Identifiler Print parameters:

Plot
Orientation Portrait
Scale 100% 2 per page
Zoom range 90 - 370 ,J\b‘
Ok
d. Click OK, OK. '\\
O

e. After the printing is finished, eh@re that all alleles in the ladder,

controls and samp riﬁled Manually enter the base pair size

if necessary an
f. Under file é@& er Cliclsave Make sure the Genotyper
file is sav &) propria@mmon runs folder.
g. Initial aI%e{(g per pages.
h. List r%@%amples on the rerun sheet
I. Pé& rerun samples into the designated rerun crybox

0\) ave a supervisor review the analyzed run

O
Q For Troubleshooting see Section V- Multiplex Kit
Troubleshooting

C. Genotyper Tables for Identifiler 28 samples

1. Genotyper Table

a. Select all relevant samples in the main window
b. Under Analysis, Clear table
C. Under Analysis: Change Labels select category name
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d. Under Table, Set up table, Labels —-Options

e. Set the number of peaks per category to “6”. Next to “Text if >N”,
click on “Options”. Set the number of peaks to “6” and the text
to “Overflow”

f. Click OK. Under Tables Append to table. Save.

g. Click on the table window panel view. W

N

h. Under Edi® Select All, Copy. (19

N\
2. Identifiler 28 Profile Generation Q

a. Go to M:\FBIOLOG ORMS\STRS\ID 28 Profile
Generation Table nto the Instructions tab. .

b. Refer to the |f|0ﬂ®ructlons on the first tab of that workbook
for creatltagﬁ ile table.

(o} Save |ID¥28 @sﬁle Generation table as casework run name and

initials. PR and store with the electropherogram.

O
3. The table gi& be saved in the appropriate folder containing the raw data
and the 8§re80an project.

4, Haefﬁﬁupervisor review the analyzed run.

O
5. @or Troubleshootingsee Section V- Multiplex Kit Troubleshooting
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[1l.  ldentifiler — High Sensitivity Testing

A. Importing data and allele call assignment

1.

o

Open the HS Identifiler 10% Macro by clicking on the Genotyper shortcut
on the desktop of the analysis station computer.

UnderFile->Import and seleckrom GeneScan File If the Current

Runs folder does not already appear in the windoy, scroll to find it from
the pull-down menu and double-click on it. DoubL lick on the folder
containing the project that was created in Geq/ can.

Click Add or double-click on the project i '\to add the project for
analysis. When the project has been ed, Eliukh.

Under View> Show Dye/)% &W, dist of the samples that were
imported from GeneS nal can be seen. If samples need to be
removed, hlghllghtt ne@r these samples and seledtd@uthe
Edit menu. O

Q. O
After importing the Ject and saving the Genotyper file, run the first
Macro by pressizg{ +9, or double click the following according to the

macro: C)O
a. IDéE’ Identifiler 28

b. Q@ 31: HS Identifiler 10%.

ch?derFlle—)Save As save the Genotyper template as the plate record, the

run folder and injection parameter. For example: Venus042507_25L.

The plot window will appear automatically when the macro is completed.
Check to make sure that the ladders match the allele sequence shown
below. Also check the results for the positive control. The plots will also
display the orange size standard.
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TABLE 9 IDENTIFILER™ POSITIVE CONTROL
D8S1179| D21S11 | D7S820 | CSF1PO
Blue (6-FAM) | 13 30 10, 11 10, 12
D3S1358| THO1 D13S317| D16S539| D2S1338
Green (VIC) | 14,15 8,9.3 11 11, 12 19, 23
D19S433| VWA TPOX D18S51
Yellow (NED) | 14, 15 17, 18 8 &&‘19
AQ
AMEL |D5S818 | FGA \\l/
Red (PET) | X 11 2%\®
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Table 10
Multiplex System Necessary LIZ GS500 standard peaks
Identifiler™ 12 fragments from 75 - 450 bp
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8. Fill out an STR 3130 Control Review Worksheet indicating the status of

all controls.

Under Analysis»Changelabels, select size in bp, peak height and category name. Click

10.

11.

12.

13.

14.

Ok.

Check all lanes. Labels for extra peaks can be manually deleted by
placing the cursor on the peak above the baseline and clicking.

Shortcut: If a label was mistakenly deleted, pres %trl&ﬁd the
allele name label will reappear. Ctrl+Z will o ndo the last
action. y\\

For samples that need to be viewed y$%|\pllcate by color (31 cycles only)
under Views>»Dye Lane Sorting the precedence should be set to
Dye Color and the secon%/ FI|% me both in ascending order.

To zoom into a des@re of an electropherogram, hold the left mouse
click down draw&~ arqid the desired region.

Under Vlewz%méelect Zoom In (selected area)

Shortcut: Zo r@?by holding down the left mouse click button and
dragging the&wrsor across the area to zoom in on. Then, press Ctrl+R or
Ctrl + + t om in on that region. To zoom out in a stepwise fashion,
press

T@vaert to the correct scan range, go to ¥&wom ->Zoom To. Set

@e plot range toange listed in Table 11. Click OK

Table 11
System Range
Identifiler 90- 370
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Compare the orange electropherograms with the other color lanes by
either:

a. holding down the shift key and clicking on the orange “O” box in
the upper left hand corner

b. under edigo to select +orange

15. Fill out the Genotyper Editing Sheet for each Elecb‘ophoreas run to
indicate the following:

'\
Q
b. sample(s) requiring manual re al of non allelic peaks. Refer to

STR Results Interp%&tlon SQctlon

a. no editing required

C. sample(s) requu;mgffen@%nd/or re-injection. Refer to STR
Results Inter tloQé\ectlon

Each sample |I§T gGenotyper Editing Sheet must be indicated by
sample numb eason for the edit must be indicated using a number

code and/or sym@l

16. After the ﬁdg has been finished, scroll through the plot window to
double-cl’ék

B. Viewing ar@é\lntlng Electropherograms

1. Qontrols

a. Under View>Dye Lane Window and seleclu, green, yellow,
red and orange for all lanes containing the allelic ladder.

b. To select multiple labels, press Ctrl while clicking on the lanes

C. Go to Viewand open the Plot Window
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d. Under Analysis>Change Labels and dect sze in bp and
category name Click ok. Save.
e. Repeat steps 1a - ¢ for all lanes containing controls including
microcon controls
f. To select multiple labels, press Ctrl while clicking on the lanes
g. Go to Viewand open the Plot Window =
N
h. Under Analysi®>Change Labels and sze in bp, peak
height and @tegory name Click ok Q@ e.
g. Continue to Step 3 and print tb@\mtrols according to the
directions. Q
G
2. Evidence and Exemp@

a. Under Vleéﬂd/\ ¢ e Window and selectu#, green, yellow,
red and ge@ all lanes containing casework samples

b. To seleck@l?lple labels, press Ctrl while clicking on the lanes

C. Go tcﬁﬂevvand open the Plot Window

N

d. ﬁ@ger Analysis» Change Labels and dect sze in bp, peak
Oteight and ategory name. Click ok Save.

@O To print the electropherograms for 31 cycle samples, select each
sample (triplicates (a, b, ¢) and pooled (abc)) and sort by Dye
Color, then File Name. Each sample will have to be printed
separately. Follow steps 2a - d.

f. Continue to Step 3 and print according to the directions.
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3. Printing Electropherograms
a. Make sure the file is named properly, including initials.
b. Set Plot window zoom range as shown below. The active window
will be printed so open Table or Plot as needed.
Plot
Orientation Portrait '\b(
Scale 100% 2 per pagﬁ,
Zoom range 90 - 370 \Q

C. Under File> Prin op s butto® Finishing tab>
Document, set é ters above.

d.  Click 0K<§@

e. After the pri \hg is finished, ensure that all alleles in the ladder,
controls amples are labeled. Manually enter the base pair size
if neC@Q y and initial and date.

f. U \'rfile quit Genotyper. Cliclsave Make sure the Genotyper
is saved in the appropria@mmon runs folder.

600 Initial all Genotyper pages.
h. List rerun samples on the rerun sheet
I. Place rerun samples into the designated rerun crybox
J- Have a supervisor review the analyzed run

k. For Troubleshooting see Section V- Multiplex Kit
Troubleshooting
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C. Genotyper Tables

1. Identifiler 28 Profile Generation Table
a. Select all relevant samples in the main window
b. Under Analysis. Clear table
C. Under Analysis. Change Labelsselect cate%c‘)ry name

N
d. Under Table» Set up table- Labels qg'@ms

e. Set the number of peaks per ¢ ry to “6”. Next to “Text if >N”,
click on “Options”. Set the nu r of peaks to “6” and the text to

“Overflow”

S
f. Click OK. Und(& be@\ pend to table Save.

g. Click on @Able@wow panel view.

h. Under E%}-)@iect All, Copy.

2. Identifiler 3@ |Ie Generation Table
a. W\fl’e that all relevant samples are selected in the main window
b. 0\) Under Analysis- Clear table

O
Q Under Analysis» Change Labels ensure only “category name” is

selected

d. Under Table» Set up table- Labels— Options

e. Set the number of peaks per category to “6”. Next to “Text if >N”,
click on “Options”. Set the number of peaks to “6” and the text to
“Overflow”

f. OK - OK - Table - Append to table
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0. View - Show Table Window
h. Edit - Select All- Edit - Copy

2. Open the Profile Generation spreadsheet macro found in
HIGHSENS\TEMPLATES IN USE\ANALYSIS\ID31 Profile Generation
Sheet-STR. Click Don’t Update

3. Paste into cell A12 of “extra sheet” and delete rov& containing the Allelic
Ladders. N

Q

a. Starting at row 12, ensure that samplk are in the following order:

i.  Sample info and Loci naméb\
ii. Positive contro Q

iii.  Amp Negatiy, xO

iv. Extraction tgr(s@nd Microcon negatives (triple amps)

v. Sample ingRorow 25 (triple amp plus pooled).

vi. Sam |p|i€§ks and pooled samples should be consecutive.

b. Two rovx~ aréto be skipped between each sample (three between
each contdMnserted after row 25). Insert or delete rows if
neces .

F &ample: the first sample is in row 25-28, then rows 29 and 30
skipped, and the second sample is in rows 31-34, and so on.

N
00 Alternatively, sample info may be copy and pasted directly into the
6 appropriate rows in the “Copy Geno Triple” sheet of the Excel

workbook.
4. Compilation of triple amplifications
a. On the “extra sheet”, Editselect all- copy

b. Paste into cell Al of the copy geno triple sheet. (The geno db
sheet is for double amplifications that would not be utilized for
casework.)
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5. “NIKE” macros to filter and sort
a. Macro 4: Select the control and the “n” keys to filter sample
sheets 1-14.
b. Macro 4b: Select the control and the “i” keys to filter sample

sheets 15-29.

C. Profiles macro: Select the control and the “k” keys to sort sample
sheets 1-14. y\b‘
DX
d. ProfilesB macro: Select the control gi\ he “e” keys to sort sample

sheets 15-29.
Ok

6. Arrow to the right to the trm&e chart&

a. Each ampllflcau@@eg Q&e Is shown in the white rows, and the

composite p@e ning alleles that repeat in two of the three
ampllflca%éi() rb row below the 3 amplifications.

b. The po&d i@ection is located beneath the composite profile.
S
C. Loci 't@ore than 6 alleles will not be accurately reflected.
Ho e\:%ér, the word “overflow” will appear in the cell as a signal to
ch the alleles on the electropherogram. Additional alleles may
anually entered into the cell.

OC) Print and store table with the electropherogram.

7. The table must be saved in the appropriate folder containing the raw data
and the GeneScan project.

8. Have a supervisor review the analyzed run.

9. For Troubleshootingsee Section V- Multiplex Kit Troubleshooting
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V.  Re-injection Guidelines — YM1
A. YM1 Controls

1. Refer to the following procedure sin this manual before making a decision
to rerun/re-inject a control:

a. Genotyper Analysis Section Wultiplex Kit Troubleshooting
b. STR Results Interpretion Section V — Inte(p‘etation of Controls
2. If a complete injection fails, rerun with the s\g(l(e parameters.

3. Rerun/ re-inject normal if the foIIowm&Q\@plles

a. Positive Control f@
Ampllflcatlon\?}gatl@alls
C. Extracti@ﬁeg@@z fails

d. No size s&ﬁ?ard

O
NOTE: A!I @t’uns/ re-injections must be accompanied by a passing

itive control.
B. YM1 Sam&I§

1. @%run normal if the following applies:

=3

a. No orange size standard
b. New allele/Off-ladder allele
C. Overamplified single source samples (rfus >6000) with plateau

shaped or misshaped peaks, numerous labeled stutter peaks and
artifacts — remove all peaks and rerun with a dilution
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d. Overamplified mixed samples (rfus >6000) — remove all peaks and

rerun with a dilution
2. Rerun with high parameters if there are peaks below threshold

NOTE: All reruns/ re-injections must be accompanied by a passing
positive control.

Re-injection Guidelines — Identifiler, 28 Cycles

,\bc

A. Identifiler 28 Controls (1/
1. Refer to the following sections before g a decision to rerun/ re-inject
a control: ,\

a. Genotyper Analysis Sé@ thplex Kit Troubleshooting

b. STR Results Inte@tlm{&ctlon V — Interpretation of Controls

O
2. If a complete |$@Tior@%, rerun with the same parameters.
AN

3. Rerun/ re-inject@%al if the following applies:
a. Poilﬁé Control fails
((@lelflcatlon Negative fails
OC) Extraction Negative fails
d. No size standard

NOTE: All reruns/ re-injections must be accompanied by a passing
positive control.
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B. Identifiler 28 Samples
1. Rerun normal if the following applies:
a. No orange size standard
b. New allele/ Off ladder allele
C. Overamplified single source samples (rfus >7000) with plateau

shaped or misshaped peaks with numerous labeled stutter peaks
and artifacts — remove all peak and run vw\ dilution

d. Overamplified mixed samples (rfus K‘{&OO) remove all peaks and
run with a dilution or follow steps \%ectlon 3 below.

2. Samples may be rerun n t pproved High Sensitivity CEs or
samples may be |njec hese instruments initially if appropriate

a. All releva @\g\ ust be re-injected at the high parameter

b. For mixed s q)s at these parameters, overblown peaks (>7000
RFUs) as as peaks from loci within the same basepair range in
the Oet&é lors should be removed and deemed inconclusive.
Hovgﬂ r, data from the other loci should be retained. Data from
bo?' jections may be used for interpretation. For consistency,

irm that the injections at different parameters generate

\) verlapping loci.

V. Re- |nJect|on®|deI|nes — Identifiler, 31 Cycles

A. Identifiler 31 Controls
1. Refer to the following sections before making a decision to rerun/ re-inject
a control:

a. Genotyper Analysis Section Wultiplex Kit Troubleshooting

b. STR Results Interpretation Section V — Interpretation of Controls

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

IDENTIFILER ™ AND YM1 — GENOTYPER ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 NUCLEAR DNA TECHNICAL LEADER 211 OF 545
2. If a complete injection fails, rerun with the same parameters.
3. Rerun/ re-inject normal if the following applies:
a. Positive Control fails
b. Amplification Negative fails
C. Extraction Negative fails =
. N
d. No size standard (19
NOTE: For reruns that are lower than ti§)original injection, only a
positive control must be re-ir‘@ d.
N
B. Identifiler 31 Samples Q \O
2R
1. Rerun at the same @etm&@rameters if the following applies:
a. No ora@mz@%ndard
b. New alle@ ladder allele
2. Samples &J)e rerun with higher parameters if peaks are below threshold
Samples be initially injected at a high parameter if appropriate
NO All controls must be re-injected for all rerun conditions that are at
a@@her parameter
3. Rerun at a lower injection parameter and/or with a dilution if the following

applies

a. Overamplified single source samples (rfus >7000) with plateau
shaped or misshaped peaks with numerous labeled stutter peaks
and artifacts

b. Overamplified mixed samples (rfus >7000)
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4, For Mixed samples run at more than one injection parameter or
concentration
a. Remove overblown peaks (>7000 RFUs) as well as peaks from

loci within the same basepair range in the other colors and deem
these loci inconclusive.

b. Retain data from the other loci.

C. Data from both injections may be used for interpretation. For
consistency, confirm that the injections at different parameters
generate overlapping loci.

A
Troubleshooting (19
A. Genotyper Macro 1 produces an error messa@at reads: “Could not complete
your request because no dye/lanes are selep\
1. Make sure the ladder W@poﬁﬁrom the project.
Solution: If the Iadde@a r@mported into the project, import the ladder
and rerun the m
2. Check the spng 6\“Iadder” and the sample information in the
dye/lanes wmdo&&
Solution: §\|1£U correctly and/or correct sample information. Then, rerun
the macch
B. Genotyper Macro 1 produces an error message that f€xdd not complete

your req&ét because the labeled peak could not be found”.

This message indicates that the ladder cannot be matched to the defined
categories. There are three possibilities:
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1 There may be peaks in the ladder that are too low to be recognized by the
program.

Solution: Two options:

a. One: If another ladder in the run is more intense, alter or delete
the name of the first ladder in the Genotyper Dye/Lane window.
Then, rerurMacro 1. Now the macro will use the first backup
ladder for the off-set calculation. =

b. Two: The minimum peak heightcan b '\ered for the off-set in
the categories window by: y\\

I. Under View —Show Cat \1es Window In the “offset”
categories the first allgle Is defined with a scaled peak
height of 2 h| The high value is meant to
ellmlnat background

il. th| ® 75 for the 3130 clicking on the first
or)(b t it highlights.

C't§é~9|alogue box locate the Minimum Peak Heigand

ge it to the appropriate value.
(’\\' Click Add, and then click Replacerhen given the option.
((\0 This must be done for each locus. Do not use values less
D than the instrument threshold.

O
O DO NOT CHANGE THE MINIMUM PEAK HEIGHT
FOR ANY OTHER CATEGORY EXCEPT THE OFF-
SET.

After the macro is rerun, make sure the ladder begins with the
correct allele and that the first allele is not assigned to a stutter
which might precede the first peak.
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2. The first ladder peak of each locus is outside of the pre-defined size range
window.

Solution: Expand the search window in the categories window by:

I. Under View- Show Categories Window. In the “offset”
categories the first allele is defined with a certain size +/- 7bp.

il. Change the 7 to 10 or higher, by clicking onb;[he first category
which highlights it.

iii. In the dialogue box locate, the +/- b@{\gﬁd change the value
V. Click Add, and then click Repla@\en given the option.
V. This can be done@ac%&us that gave the error message.
3. There are no peaks@ll mKﬁ\y of the allelic ladders.
Solution: Rerun all sﬁl@s\@?freshly prepared Allelic Ladders.

\\O
C. Off Ladder (OL) alls) els

1. A run Wltf(}large number of samples may have a high incidence of OL
allele Is toward the end of the run. This is due to a shift during the

run, \)

@Iutlon Try to reanalyze the run by using the second allelic ladder as
the off-set reference by:

I. removing the word “ladder” from the name of the first ladder in the
dye lane window.

il. This ladder will not be recognized by the macro program

iii. Rerun Macro land evaluate the results
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D. Incorrect positive control type \Q

iv. Determine which one of both allelic ladders causes fewer “OL
allele?” labels.

V. Complete the Genotyping process using this ladder. Any

remaining samples displaying OL alleles have to be rerun.

If all or most of the samples have “OL allele?” labels, it may be that the
samples were automatically analyzed with an ill-defined size standard.

Solution: Redefine the size standard (see Gene&%n analysis fod)3130
Reanalyze the run \(1/

The Genotyper has shifted allele %smonsgunng the category assignment to the

ladder.

‘</fo

Ensure that a sample mix- @ld r@})ccur
O

Check the ladder and m flrst assigned allele is assigned to the first real
peak and not to a stut @k which may precede it. If the stutter peak is
e

designated with the firs

name, the peak height must be raised in the

categories window i er to force the software to skip the stutter peak and start
with proper aIIeIe

Deter the height of the stutter peak by placing the cursor on the peak
ion (as if editing).

Pe information displayed on the top of the window refers to the peak
Where the cursor is located and contains the peak height. Make a note of
the peak height.

Under View- Show Categories Windowand highlight the first allele in
the offset category (e.g., 18 0.s.) of the polymorphism that needs to be
corrected.

In the dialogue box change the height for the minimum peak height to a
few points above the determined height of the stutter.
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5. Rerun the macro and then check to make sure everything is correct by
looking at the first allele in each locus in the ladder and by comparing the
result for the positive control.
E. Lining up unlabeled peaks
1. In order to place samples next to each other for comparison purposes,
mark them by double clicking.
2. A black bullet appears in front of the lane num&e(b‘
3. If this happens accidentally, a lane can bep{\gﬁarked by either double
clicking on it again or, under Edit unmarl\Q
Q
4, To be able to align an unlﬁled allele with a labeled allele in the same
run, you must select Vie% w%@:can
NOTE: Unsized peaks can \be Q:\ed according to size on the
electropherogram. The e, n comparing an unlabeled allele (unlabeled

because it is too low siXegl; but high enough to be detected visually) to a
labeled allele (e.g., in he@dder) you cannot determine the allele type and size by
visual comparison whili’\sf}e results are viewed by size.

C)O
F. Too many sampleé
Q

If you see th e sample listed several times in the dye/lanes window or you

see more

sampl
templ

1.
2.

3.

ples than you have imported, you have most likely imported your
re than once or you have imported your samples into a Genotyper
that already contained other samples.

Under Analysis- Clear Dye/Laneswindow.
Under Analysiss Clear Table.

Re-import your file(s).
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G. Typographical error in the sample information and/or sample comment

If you detect a mistake in the sample information, this can be corrected for the
Genotyper file by:

1. Opening the dye lane list window
2. Highlighting the lane
3. Retyping the sample information for all colors y\b‘

NOTE: The short sample name cannot be changéglﬁere. It can only be changed

on the sample sheet level. Q\Q
H. Less samples in Table than in PI% \'\
| N\ | _
Samples with the same samplg\l orrq&on are only listed once in the Table. Add
modifier to the sample info ionK e above) of one of the samples and rerun

Macro.
P
Too many backgroungﬁe%sqébeled
\

X
If peaks are still lab Ié}n the plot even though they are listed as having been
removed or they ar to be below the stutter filter threshold, the following
mistake could h happened:

1. Irg;ﬁ\Analysis Change labels; the analyst clicked Analysi$ abel
&
2. The Change label€ommand labels the valid peaks with the allele name

and the size in basepairs prior to printing the plot.

3. TheLabel peakscommand labels all peaks above threshold independent
of any Macro stutter and background filters.
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4, This Label peakscommand will also re-label peaks that were edited out.

Solution: Rerun the macro, repeat the documented editing steps and reprint the
Table and the Plot.

Revision History:
March 24, 2010 — Initial version of procedure.
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: 2 TM
YFiler Kit

Amplification using the Yfiler ™ System
General Information for Amplification

The Yfiler™ Amplification System from Life Technologies targets sixteen (16) locations
on the Y chromosome. The system includes loci with tri-, tetra-y penta- and hexa-
nucleotide repeats and utilizes five dyes (6-FAM™, VIC®, Ng& and PET® for
samples and LIZ® for the GeneScan™ 500 size standard\n/

N
AN
LOCUS REPEAT NY Dye Label
DYS456 tetra-nucleotide _ AN 6-FAM™ (blue)
DYS389I tetra-nuy§eStide)y™
DYS390 tetragRDrtlegiide
DYS389ll tetreenucjeletide
DYS458 ~ ira-pfAeotide VIC® (green)
DYS19 \etra-Mcleotide
DYS385a/b tetid-nucleotide
DYS393 ~4tra-nucleotide NED™ (yellow)
DYS391 (U tetra-nucleotide
DYS439 O~ tetra-nucleotide
DYS635 O tetra-nucleotide
DYS392 .\ tri-nucleotide
Y GATA HA~ tetra-nucleotide PET® (red)
DYS487 tetra-nucleotide
DYS438 penta-nucleotide
DYS448 hexa-nucleotide

The target DNA concentration for amplification using the Yfiler™ system is 500 pg. The
minimum DNA concentration required for amplification in this system is 100 pg
(minimum quantitiation value of 10 pg/ul). If a sample is found to contain less than 10.0
pg/uL of DNA, then the sample should not be amplified in Yfiler™. It can be re-
extracted, reported as containing insufficient DNA, concentrated using a Microcon-100
or possibly submitted for High Sensitivity testing. (see Table 1)
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TABLE 1: For Yfiler™

Minimum Desired Template

100.00 pg

Template volume for amp

10 pL

Minimum Sample Concentration in 200 pL

10.0 pg/pL

Minimum Sample Concentration in 200 pL
prior to Microconning* to 50 pL

2.5 pg/pL

,\'\b‘

Minimum Sample Concentration in 200 pL
prior to Microconning** to 20 pL

1.0 pg/ul\Q'\\

*  Sample concentratioprior to processing with a MICfOCOI{lOO and elution to 50 pL

**  Sample concentratioprior to processing wnh@/hcrq@

Since Yfiler™ samples often re T%*ur

must also have a quantitation

0.2 pduL it should be re-qua

prior to amplification. (see TaQ&@)

TABLE 2: (,

.00 and elution to 20 pL

testlng in Identifiler, the extraction negative
.2 pg/ul. Thus, if the extraction negative is >
at f it fails again, the sample set must be re-extracted

Amplification System Q

gensmwty of
Amplification

Extraction Negative
Control Threshold

Yfiler™ RN\ 6 10 pg

0.20 pg/uL in 10 pL

C)V

OO
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Il. Generation of Amplification Sheets

Refer to the LIMS manual for Forensic Biology for specific procedures within the LIMS
system. Any casefile documentation developed outside of the LIMS system should be
scanned to a PDF document and attached to the appropriate electronic case record

Amplification sets are generated by supervisors following review of quantification
results. Furthermore, samples may be submitted for amplification through the
documented request process. W

N
A HSC Team Amp from RotorGene values for amplifie@)n of evidence
samples with Yfiler™,

©
1. For Yfiler™ samples: \Q

N
a. For Non-Diﬁerent@ differential swab/substrate remain
samples being %’ filer™ amplification, the Rotorgene
Quantltatlon \d be used to estimate the amount of extract

to procee&~ m%ﬁtatlon

Note: Rotor e does not reflect male DNA, especially for vaginal
swabs. Tr ore or less if negative.

For,)% r swab samples sent for Amylase Positive Extractions,

tW@Qs ncentrations must be sent for amplification:
C)\)<Q Amounts sent to amplification Type this letter in
QO the Calculated
O DNA Target (uL) UV Water(uL) Value column
4 6 B
10 0 C
b. For samples being sent on for Yfiler™ amplification from

Quantification values, the amplification sheet should calculate the
appropriate DNA and water amount on the amplification set.

4. Each amplification can be performed on up to 28 samples. Since there are 54
samples on a full RotorGene run, it is possible that more than one
amplification set is necessary. If this is the case, the overflow samples
should be transferred into a second amplification set.
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[1l.  PCR Amplification — Sample Preparation

1. Samples amplified with Yfiler™ reagents should be prepared with UV’ed

water.

Prepare dilutions for each sample, if necessary, according to Table 3.

TABLE 3: Dilutions

Dilution Amount of DNA Amoun df\UV Water
Template (uL) QJ
0.25 3or (2 or (6)
0.2 2 (\\\> 8
0.1 2 N 18
0.05 25 A A 47.5
0.04 4or Q) oy 96 or (48)
0.02 20000 AN\ 98 or (49)
0.01 CS2 A 198
0.008 lef o Q) 496 or (248)

The target DNA template{é?munt for Yfiler™ is 500 pg.

To calculate the an@ﬁt of template DNA and diluant to add, the following
formulas are us

%
Target Amount (pg)

Amt of Dl@&(p L) = cmmmmmmmmmmm e P e
®) (Sample concentration, pg/puL)(Dilution factor)
The amount of diluant to add to the reaction = 10 pL — amt of DNA (uL)

The amplification of exemplars, sperm cell fractions of samples extracted by
differential lysis and semen stains, where no epithelial cells were seen during the
differential lysis, is based on the quantitation results. Semen positive swabs taken
from female individuals that were extracted using the non-differential semen
extraction and the swab remains fractions of differential lysis samples are
amplified using the amounts specified in Table 4. Amylase positive samples
should be amplified based on Table 4 as well.
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Table 4: Amount of DNA extract to be amplified in Yfiler™ from a non-
differential semen extraction or from the swab/substrate remains
fraction of a differential lysis sample or Amylase positive samples.

Type of item DNA Target UV Water
Volume (uL) (uL)

Orifice swab Initially try two 4 6

amounts 10 . 0
Dried secretions swab | Based on N
(External) Quantitation result \ ,Q
Stain Based on NV

Quantitation result \Q
\\J

** RotorGene does not reflect male DNA, espe@ly fg\dagmal swabs. Try more or less if
negative
@ \Q

B. Male Positive Control Q_ C)O
The male positive contr @\Yfller”", Control DNA 007, is stored in the
refrigerator. The give centration is 0.10 ng/uL or 100 pg/uL. This sample
will be amplified Wi@arget of 250 pg DNA. Make a 0.5 dilution of the
Control DNA 007(\’%‘ add 5 uL of this dilution to 5 uL of UV’ed water.

C. Female Ne&@e Control
The f @e negative control for Yfiler™, Control DNA 9947A, is stored in the
refrigetator. The given concentration is 10 ng/uL or 10,000 pg/uL. This sample
will be amplified with a target of 500 pg DNA. Make a 0.01 dilution of the
Control DNA 9947A and add 5 uL of this dilution to 5 uL of UV’ed water.

D. Amplification Negative Control
UV’ed watemwill serve as an amplification negative control.

E. Master Mix Preparation
1. Retrieve Yfiler™ primers and Yfiler™ reaction mix from the refrigerator.

Retrieve ABI Tag Gold from the freezer. Store reagents in a Nalgene
cooler on bench. Record the lot numbers of the reagents.
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2. Vortex or pipette the reagents up and down several times to thoroughly

Reagent and Sample Aquuot{\\X

1.

4.

mix the reagents. Do not vortex Tag Golak it may degrade the enzyme.

After vortexing, centrifuge reagents briefly at full speed to ensure that no
sample is trapped in the cap.

Consult the amplification documentation for the exact amount of Yfiler™
primers, reaction mix and ABI Taq Gold to add. The amount of reagents
for one amplification reaction is listed in Table 6.

D
Table 6 - Yfiler™ PCR amplification reagent@w@ one sample
Reagent N\ Perreaction
Yfiler™ PCR Reaction Mix AN 9.2 uL
Yfiler™ Primer Set [N 5.0puL
AmpliTagq Gold DNA Po&qsrasg@U/uL) 0.8 uL
N
Mastermix total in egch sapipie: 15 pL

DNA g\l o 10 pL

¥ S

O
Vortex m st€r)mix to thoroughly mix. After vortexing, briefly tap or
centrifuge%be master mix tube to ensure that no reagent is trapped in the

cap. ~Q
&

15uL of the Yfiler™ master mix to each tube that will be utilized,
anging pipette tips and remixing master mix as needed.

NOTE: Use a new sterile filter pipette tip for each sample addition.
Open only one tube at a time for sample addition.

Arrange samples in a rack in precisely the positions they appear on the
sheet.

Witness step. Ensure that your samples are properly positioned.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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5. Prior to adding sample or control, pipette each sample or control up and

down several times to thoroughly mix. The final aqueous volume in the
PCR reaction mix tubes will be 25uL. After addition of the DNA, cap
each sample before proceeding to the next tube.

6. After all samples have been added, take the rack to the amplified DNA
area for Thermal Cycling.

A

Thermal Cycling
)
A. Turn on the ABI 9700 Thermal Cycler. (See manufa urer's instructions).

B. Choose the following files to amplify in Yfllery\"‘)\

&
Yiler™ Q/Q ,5\.0
user: casewk N\ \(\
file: yfiler 0‘2\ O&

Q~Q°

PCR Conditions for the Perkin Elmer G@eAmp PCR System 9700

9700 aﬁé"YfllerTM file is as follows:
v
Yiler™ Q’\\. Initial Incubation Step:
((\Q Hold 95°C for 11 minutes
user: cagdwk Cycle (30 cycles)

file: @? Denature at 94°C for 1 minute
Anneal at 61°C for 1 minute
Extend at 72°C for 1 minute

Final Extension:
Hold 60°C for 80 minutes

Final Hold:
Hold 4°Coo.
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C. 9700 Instructions

1.

9.

10.

Place the tubes in the tray in the heat block (do not add mineralsbitle
the heated lid over the tubes, and fasten the lid by pulling the handle
forward. Make sure you use a tray that has a 9700 label.

Start the run by performing the following steps:

The main menu options are RUN CREATE EDIT UTIL USER. To select
an option, press the F key (F1...F5) directly und at menu option.

Verify that user is set to “casewk.” Ifitis nsﬂ\%elect the USER option
(F5) to display the “Select User Name” @en.

N

Use the circular arrow pad tQ highlight “casewk.” Select the ACCEPT
option (F1). ,5\,
| N
Select the RUN optlQ}(Flkb
o O

Use the circul rom@% to highlight the desired STR system. Select the
START option 1)\0\%6 “Select Method Options” screen will appear.

X
Verify that tf@@%\ction volume is set tqu25for Yfiler™,
If all is c%(;étt, select the START option (F1).

U usage log.
pC) ge log

11. Qhe run will start when the heated cover reaches 103°C. The screen will
then display a flow chart of the run conditions. A flashing line indicates
the step being performed, hold time is counted down. Cycle number is

indicated at the top of the screen, counting up.

5. Upon completion of the amplification, remove samples and press the STOP
button repeatedly until the “End of Run” screen is displayed. Select the EXIT

opti
pull

on (F5). Wipe any condensation from the heat block with a Kimwipe and
the lid closed to prevent dust from collecting on the heat block. Turn the

instrument off.
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Note:  Place the microtube rack used to set-up the samples for PCR
in the container of 10% bleach container in the Post-Amp
area in Room 714A.

Revision History:
April 1, 2014 — Initial version of procedure.
June 16, 2014 — Corrected tables to reflect use of UV water and flot TE
September 1, 2014 — modified section Il.A.1.a due to LIMS is in use as opposed to macros. Modified Section Il.A.1.a to
read “vulvar swab samples” instead of “vaginal samples”. Updated Table 4 to show new work flow.
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Yfiler ™ — Capilary Electrophoresis

Refer to the “Identifiler Analysis on the ABI 318DGenetic Analyzer” procedures for
instructions on how to:

1. set up the 3130 instrument
2. create, import, and link the plate record
3. troubleshoot

A. Preparation of 313&I Batch ™
Ensure that the appropriate System is filled into the “Sys” a@nn

Table 1 '\\q/

Amplification Specification | Run Module (@&e’ Parameters

(System/Cycle)

Yfiler™ Normal ,‘0\ 3 kV for 10 sec
High W" A’b 5 kV for 20 sec

N
Mastermix and Sample Addition@f&l)@%"‘

1. Prepare one masterm??fo g)samples negative and positive controls, allelic

ladders as specified in tls@\ ble below (mastermix calculation, add 8.7 pL HiDi +
0.3uL GS 500 LIZ sta@ﬁhrd per sample).

# Sample@vZ HiDi Form GS 500 LIZ std
(8.7 pL per sample) (0.3 pL per sample)
O 156.6 5.4
Q” 32 295.8 10.2
48 435.0 15.0
64 574.2 19.8
80 713.4 24.6
96 852.6 29.4
112 991.8 34.2
128 1131.0 39.0

NOTE: HiDi Formamide cannot be re-frozen.
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2. Obtain a reaction plate and label the side with the name used for thé RLBO

ID with a sharpie and place the plate in an amplification tray or the plate base.
Aliquot 9 pL of mastermixto eachwell.

B. Adding Samples:

12.

13.

14.

Arrange amplified samples in a 96-well rack according to how they will be loaded
into the 96- well reaction plate. Sample order is as follows: Al, B1, C1, D1... G1,
H1l, A2, B2, C2...G2, H2, A3, B3, C3, etc. Thus the plate is loaded in a columnar
manner where the first injection corresponds to wells AL¥i2, the second A3-H4

and so on. \(19

Have someone witness the tube setup by co Qng the tube labels and positions
indicated on the sample sheet with the tube Is and positions of the tubes
themselves.

e
For samples being run at ni)zr§a a&g&ters: Aliquot the following:
Allelic Ladder: ~O OK_L uL
Positive/Negat@'Co trofS: 1 puL
Samples: O\ 1uL
N\

X
For samples being run at high pa&a)@%}ers: Aliquot the following:

15.

16.

Allelic Lae(ﬁ’ér: 1puL
Positi egative Control: 1 pL
Sa S: 1pL
OC)
Wher@iding PCR product, make sure to pipette the solution directly into the
formamide and gently flush the pipette tip up and down a few times to mix it.

If an injection has less than 16 samples, add at least 9 uL of eitj@r dH
formamide, HiDi, buffer or mastermix to all unused wells within that injection.

C. Denature/Chill - For Yfiler™ After Sample Addition:

Once all of the samples have been added to the plate, place a new 96-well Septa
over the reaction plate and firmly press the septa into place.

Spin plate in centrifuge at 1000 RPM for one minute.
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For Denature/Chill:

a. Place the plate on a 9700 thermal Cycler (Make sure to keep the Thermal

Cycler lid off of the sample tray to prevent the septa from heating up.)
2. Select the “dechillYF” program for Yfiler (95°C for 3 minutes followed
by 4°C for 3 minutes). Make sure the volume is set tol10 p

3. Press Ruron the Thermal Cycler.
4, Update usage log.
5. While the denature/chill is occurring, you can turn,on the oven on the ABI
313l. b‘
D. 313 Settings r\\q’

EP volta 5kV
P currap no set value)
Q/ wer Prerun 15 mW
Power During run 15mwW
C)® éer Current (no set value)
%

Q‘ en temperature 60°C

313l visible settings:

Expected valu ? EP current constant around 120 aiA\160
\, Laser current: 5.0A £ 1.0
o
It is good practlce\g)nonltor the initial injections in order to detect
problems. O
(Q@
Table 2 M
O Y10 YR20
OverM emp 60°C 60°C
Pre-Run Voltage 15.0 kV 15.0 kv
Pre-Run Time 180 sec 180 sec
Injection Voltage 3 kV 5 kV
Injection Time 10 sec 20 sec
Run Voltage 15 kv 15 kv
Run Time 1500 sec 1500 sec

Revision History:
April 1, 2014 — Initial version of procedure.
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Power Plex Y Kit

Amplification using the Promega PowerPlex Y System

General Information for Amplification

The PowerPlex® Y Amplification System from Promega targets eleven (11) locations on
the Y chromosome. The system includes loci with tri-nucleotide, tetra-nucleotide and

penta-nucleotide repeats. '\bc
KLY
LOCUS REPEAT Q"
DYS391 tetra-nucleotidg 0"
DYS389I tetra-nucleotide
DYS439 tetyanliclepbide
DYS389Il teNLnuedeotide
DYS438 _dentackbicleotide
DYS437 A\ tepdhucleotide
DYS19 >  telra-nucleotide
DYS392 ' O tri-nucleotide
DYS393 QY tetra-nucleotide
DYS390 cO  tetra-nucleotide
DYS385 X tetra-nucleotide

N
The target DNA @centration for amplification using the PowerPlex Y system is 500 pg.
The minimu@lA concentration required for amplification in this system is 100 pg
(minimum quantitiation value of 5 pg/ul). If a sample is found to contain less than 5.0
pa/uL of DNA, then the sample should not be amplified in PowerPlex® Y. It can be re-
extracted, reported as containing insufficient DNA, concentrated using a Microcon-100
or possibly submitted for High Sensitivity testing. (see Table 1)
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TABLE 1: For PowerPlex Y

Minimum Desired Template 100.00 pg

Template volume for amp 20 pL

Minimum Sample Concentration in 200 pL 5.0 pg/uL

Minimum Sample Concentration in 200 pL

prior to Microconning* to 50 uL 1.25 pgiulL

Minimum Sample Concentration in 200 pL
prior to Microconning** to 20 pL

*  Sample concentratioprior to processing with a Microco&iﬁo and elution to 50 pL
**  Sample concentratioprior to processing with@/licrq,@ .00 and elution to 20 pL

o
Q7 s
e&?further testing in Identifiler, the extraction

Since PowerPlex® Y samples o
negative must also have a qu
negative is > 0.2 ggL it shou
be re-extracted prior to ampli ic& . (see Table 2)

TABLE 2: C ,OQ
Amplification System Q’\,gens?t?vity_ of Extraction Negative
@, | Amplification Control Threshold
PowerPlex® Y ‘\6‘ 5 pg 0.20 pg/uL in 20 pL

c)v

OO
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Generation of Amplification Sheets

Refer to the LIMS manual for Forensic Biology for specific procedures within the LIMS
system. Any casefile documentation developed outside of the LIMS system should be
scanned to a PDF document and attached to the appropriate electronic case record

Amplification sets are generated by supervisors following review of quantification
results. Furthermore, samples may be submitted for amplification through the
documented request process. b‘

A. HSC Team Amp from RotorGene values for a@llflcatlon of evidence
samples with PowerPlex Y.

\Q
6. For PowerPlex® Y samples: \Q
\S
a. For samples beln%?t o) PowerPlex® Y amplification from
P30 values, on s” sheet, change the Calculated Values
column to th&éﬁ)ro;{a}x e letter associated with the P30 value and

sample ty

For Non%lff ntial semen or differential swab/substrate remain

mpl
samples: (\
\)
ifice swab, Stains Type this letter in
QQ P30 value, P30 value, the “Calculated
0\)( 2ng subtraction | 0.05 A subtraction Value” column
QO Sperm Seen; No P30 ELISA Done B
1.1-3.0 1.1-3.0 B
>0-1.0 >0-1.0 C

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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For vaginal swab samples sent for Amylase Positive Extractions,
two concentrations must be sent for amplification:

Type this letter in

Amounts sent to amplification the Calculated

DNA Target TE™ Value column
8 12 B
20 0 D C
)
b. For samples being sent on for PowerRIpx® Y amplification from

Quantification values, the amplifi @ sheet should calculate the
appropriate DNA and TEtarget@ount on the amplification set.

7. Each amplification sheet can un\(g\ZS samples. Since there are 54
samples on a full Roto@ r is possible that more than one
amplification set is n ary0\f this is the case, the overflow samples
will automatically te%s@sred into a second amplification set (i.e.

“PowerPlex® Y 23 C)O
)
\
lll.  PCR Amplification — Sample Béeﬁjaration

1. Samples amplifi%wlth PowerPlex Y reagents should be prepared with TE

Prepare diIutio&&%r each sample, if necessary, according to Table 3.

O
TABLE 3: Dilutions(™\O
DilGtion Amount of DNA Amount of TE® (uL)
Template (uL)

0.25 3or (2 9 or (6)
0.2 2 8

0.1 2 18

0.05 2.5 47.5
0.04 4 or (2) 96 or (48)
0.02 20r (1) 98 or (49)
0.01 2 198
0.008 4 or (2) 496 or (248)

The target DNA template amount for PowerBlakis 500 pg.
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To calculate the amount of template DNA and diluant to add, the following
formulas are used:

Target Amount (pg)
Amt of DNA (UL) = -----mmmmmmmmmmm - oo
(Sample concentration, pg/puL)(Dilution factor)

The amount of diluant to add to the reaction = 20 pL — amt of DNA (uL)

The amplification of exemplars, sperm cell fractions §abr‘nples extracted by
differential lysis and semen stains, where no epith ells were seen during the
differential lysis, is based on the quantitation re y~ Semen positive swabs taken
from female individuals that were extracted usigythe non-differential semen
extraction and the swab remains fractions o erential lysis samples are

amplified using the amounts sp&d in\@ble 4. Amylase positive samples
5. >
N

should be amplified based on

N
Table 4: Amount of DN \ac @‘n a non-differential semen

extraction or t ab/substrate remains fraction of a
differential salnple to be amplified in PowerPlex® Y.
P30 result for the 2ng | K@éo result for the | DNA Volume | TE™(uL)
subtraction Q\\' 0.05A units (uL) to
(Body cavity sw@ subtraction be amplified
X (Stains or penile
oﬁ\ swabs)
Spern\'t@'en; Not Sent to P30 ELISA 8 12
>11 >1.1 8 12
>0 -0 >0-1.0 20 0

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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Table 5: Amount of DNA extract to be amplified for Amylase positive

samples.**
Type of item DNA Target | TE™
Volume (uL) (uL)
Orifice swab Initially try two amounts 8 12
20 0

Dried secretions Based on Quantitation result ™
N

swab (External)
o>

Stain Based on Quantitation res%\

** RotorGene does not reflect male DNA, ew@ﬁlly for vaginal swabs. Try
more or less if negative. <
Q 0
B. Male Positive Control AQ/ . (\’0
\ N\
If using the Promega Po exdﬁg% or Forensic Biology in-house Male

Positive Control, remO\Q-a tuﬁ?b MPC from the freezer and thaw. Once thawed,
20 pL of the male pos%’Ve&Q rol may be added directly to the amplification

tube. Q
\
N\
C. Amplification Nega{vgControl

XN
TE*will serv%@%n amplification negative control.
D. Master I%'@greparation
4, ?etrieve PowerPI&XY primers, PowerPI&Y reaction mix and ABI Taq

Gold from the freezer and store in a Nalgene cooler on belRebord the
lot numbers of the reagents.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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5. Vortex or pipette the reagents up and down several times to thoroughly

mix the reagents. Do not vortex Tag Golak it may degrade the enzyme.

After vortexing, centrifuge reagentsxcept the primers)briefly at full
speed to ensure that no sample is trapped in the cap. Primers tubes may be
tapped on the benchtop or may be centrifuged at 3000 rpm for 3 seconds if

necessary.

6. Consult the amplification documentation for the exact amount of
PowerPleX Y primers, reaction mix and ABI Ta Id to add. The
amount of reagents for one amplification rea\ Is listed in Table 6.

Table 6 - PowerPleX Y PCR amplification rea Q@for one sample

Reagent LN ) Per reaction
10X Primer mix A 2.5uL
Gold Star 10X Buffer &Y o™ 2.5uL
AmpliTaqg Gold DN&R@\Y@&&E (5U/pL) 0.55uL

O o
Mastermix tot%l(g'reaph,‘éample: 5.55uL
DNA N 20uL
s\g\.l
o

E. Reagent and Sample AIQGO‘[
(\
1. Vor‘:ﬁg§65ter mix to thoroughly mix. After vortexing, briefly tap or

centydNge the master mix tube to ensure that no reagent is trapped in the
C

iv.Add 5.55L of the PowerPle€XY master mix to each tube that will be utilized,
changing pipette tips and remixing master mix as needed.

NOTE: Use a new sterile filter pipette tip for each sample addition.
Open only one tube at a time for sample addition.

v.Arrange samples in a rack in precisely the positions they appear on the sheet.

4, Witness step. Ensure that your samples are properly positioned.
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5. Prior to adding sample or control, pipette each sample or control up and

down several times to thoroughly mix. The final aqueous volume in the
PCR reaction mix tubes will be 25.55uL. After addition of the DNA, cap
each sample before proceeding to the next tube.

6. After all samples have been added, take the rack to the amplified DNA
area for Thermal Cycling.

A

IV.  Thermal Cycling
)
A. Turn on the ABI 9700 Thermal Cycler. (See manufa urer's instructions).

B. Choose the following files to amplify in Pow@x Y:

&
PowerPlex Y Q/Q ,5\.0
user: casewk \ \(\
file: powery 0‘2\
Q.
O(\
O
X
Q}‘
&
0\)
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PCR Conditions for the Perkin EImer GeneAmp PCR System 9700
9700 The PowerPlex® Y file is as follows:
Soak at 95° for 11 minutes.
PowerPlex® ¥ Soak at 96° for 1 minute.
user: casewk Ramp 100%
file: PowerY Denature at 94°C for 30 seconds ™
Ramp 29% N
Anneal at 60°C for 30 secont&sl/g
Ramp 23% N
Extend at 70°C for 45 s S
For 10 cy then...
{
R oo$@
Denatuy 90 for 30 seconds
am %
AngI atHe"C for 30 seconds
Ramp 23%

(
X
)

at 70°C for 45 seconds
For 20 cycles then...

\
-)O

30 minute incubation at 60°C.

Storage soak indefinitely at 4°C.

&

o

Place the tubes in the tray in the heat block (do not add mineralsbitle
over the tubes, and fasten the lid by pulling the handle

forward. Make sure you use a tray that has a 9700 label.

C. 9700 Instructions
1.
the heated lid
2.
3. The main me

Controlled versions of Departm

Start the run by performing the following steps:

nu options are RUN CREATE EDIT UTIL USER. To select
an option, press the F key (F1...F5) directly under that menu option.

ent of Forensic Biology Manuals only exist electronically on the
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4, Verify that user is set to “casewk.” If it is not, select the USER option

(F5) to display the “Select User Name” screen.

5. Use the circular arrow pad to highlight “casewk.” Select the ACCEPT
option (F1).

6. Select the RUN option (F1).

7. Use the circular arrow pad to highlight the desireq STR system. Select the
START option (F1). The “Select Method Options*Screen will appear.

8. Verify that the reaction volume is set tqﬁﬂié({]powerPlex Y and the
ramp speed is set to 9600 (very import

N
9. If all is correct, select the START c<)§tion (F1).

10. Update usage Iog Q’ (b

11. The run will star eated cover reaches 103°C. The screen will
then display a f the run conditions. A flashing line indicates
the step being erf ed hold time is counted down. Cycle number is
indicated at the fthe screen, counting up.

12. Upon com%ﬂlgr.?on of the amplification, remove samples and press the
STOP buigsn repeatedly until the “End of Run” screen is displayed. Select
the E ption (F5). Wipe any condensation from the heat block with a
Kimwpe and pull the lid closed to prevent dust from collecting on the
hest'block. Turn the instrument off.

Note:  Place the microtube rack used to set-up the samples for PCR
in the container of 10% bleach container in the Post-Amp
area in Room 714A.

Revision History:
March 24, 2010 — Initial version of procedure.
March 29, 2011 — Revised Step IlIl.B. Preparation is the same using either the Promega 9948 or in-house made Male
Positive Control.
July 16, 2012 — Revised procedure to accommodate LIMS.
April 1, 2013 — The Female Negative Control is no longer being included in the PowerPlex Y kits sold by Promega and is,
therefore, removed from the procedures.
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PowerPlex Y-Capillary Electrophoresis

Refer to the “Identifiler Analysis on the ABI 3180Genetic Analyzer” procedures for
instructions on how to:

4, set up the 3130 instrument

5. create, import, and link the plate record

6. troubleshoot

A. Preparation of 313&I Batch
Ensure that the appropriate System is filled into the “Sys” co@(%.

Table 1 Ka),
Amplification Specification | Run Module Cog\\ﬁarameters
System/Cycle) A\
PowerPlex Y Normal Y N~ [3kvifor5sec
High YR O 3 kV for 10 sec
v @\'
B. Mastermix and Sample Addition for P\%@Ple&Q
N
1 Prepare one mastermi $amples, negative and positive controls, allelic
ladders as specified i&fhe below (mastermix calculation, add 9.5uL HiDi +
0.5uL ILS 600 standard,@sample).
_O
# Samples +@ )~ HiDi Form ILS600 Std
(:\\. (9.5 pL per sample) (0.5 pL per sample)
R 171 W 9 pL
no‘é’z 323 L 17 ul
O a8 475 L 25 L
64 627 33 WL
80 779 W 41 pL
96 931 W 49 pL
112 1083 L 57 L
128 1235 1L 65 L

NOTE: HiDi Formamide cannot be re-frozen.
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2. Obtain a reaction plate and label the side with the name used for thé RLBO

ID with a sharpie and place the plate in an amplification tray or the plate base.
Aliquot 10pL of mastermixto eachwell.

Adding Samples:

2. Arrange amplified samples in a 96-well rack according to how they will be loaded
into the 96- well reaction plate. Sample order is as follows: Al, B1, C1, D1... G1,
H1l, A2, B2, C2...G2, H2, A3, B3, C3, etc. Thus the plate is loaded in a columnar
manner where the first injection corresponds to wells AL¥i2, the second A3-H4

and so on. \(19
3. Have someone witness the tube setup by co Qng the tube labels and positions
indicated on the sample sheet with the tube Is and positions of the tubes

themselves. Q
oo
4. For samples being run at nor. ar, ters: Aliquot the following:
p g §h g q g
Allelic Ladder: ~O OK_L uL
Positive/Negat@'Co trofs: 2 L
Samples: O\ 2 uL
S
For samples being Qﬁhigh parameters: Aliquot the following:

Allelic Lae(ﬁ’ér: 2 ul of a 1/10 dilution
Positi egative Control: 4 ul
Sa S: 4 ul

O

O
5. Wher@iding PCR product, make sure to pipette the solution directly into the
formamide and gently flush the pipette tip up and down a few times to mix it.

6. If an injection has less than 16 samples, add at least 12uL of eit)@r dH
formamide, HiDi, buffer or mastermix to all unused wells within that injection.

Denature/Chill - For PowerPlex Y After Sample Addition:

I. Once all of the samples have been added to the plate, place a new 96-well Septa
over the reaction plate and firmly press the septa into place.

il. Spin plate in centrifuge at 1000 RPM for one minute.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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ii. For Denature/Chill:

a. Place the plate on a 9700 thermal Cycler (Make sure to keep the Thermal
Cycler lid off of the sample tray to prevent the septa from heating up.)

2. Select the “dechillppy” program for PowerPlex Y (95°C for 3 minutes
followed by 4°C for 3 minutes). Make sure the volume is set td.12 p

3. Press Ruron the Thermal Cycler.
4, Update usage log.
5. While the denature/chill is occurring, you can turn,on the oven on the ABI
313l. b‘
E.  313x Settings r\\q’
313l visible settings: EP volta 5kV
P currap no set value)
Q/ wer Prerun 15 mW

Power During run 15mwW
C)® er Current (no set value)
%

Q‘ en temperature 60°C

Expected valu ? EP current constant around 120 aiA\160
\, Laser current: 5.0A £ 1.0
o
It is good practlce\g)nonltor the initial injections in order to detect
problems. O
(Q@
Table 2 M
~0” Y YR
OverM emp 60°C 60°C
Pre-Run Voltage 15.0 kV 15.0 kv
Pre-Run Time 180 sec 180 sec
Injection Voltage 3 kV 3 kV
Injection Time 5 sec 10 sec
Run Voltage 15 kv 15 kv
Run Time 2000 sec 2000 sec

Revision History:
March 24, 2010 — Initial version of procedure.
March 29, 2011 — Revised Step C.3 and C.4: amount aliquotted from positive/negative control and samples is doubled.
July 16, 2012 — Revised procedure to accommodate LIMS.
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PowerPlex Y Genescan and Genotyper Analysis
When a run is complete, it will automatically be placed in D:/AppliedBio/Current Réwigler,
properly labeled with the instrument name, date and ryelDd. Run_Venus_2006-07-
13 0018.

Prior to importing *.fsa files into GeneScan, the files must have been converted using the
conversion tool. Refer to the “STR Data Conversion and Archiving” Section of the STR manual.

A. Access to GeneScan b‘
6. Click on the GeneScan shortcut located on the gs):tl/p of the analysis station

computer.

7. Create a new GeneScan project C|IC 9 New (Ctrl+N). A dialog box
with several icons will pop up project icon.

x|
Create Mew: Q‘ C)O

N\ :

&0 I=] i=]
B
Froeet @mméf}s et

\

An untitledéﬁglysis Controlwindow opens.

OO
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W GeneScan 3.7 lal x|

File Edt Projsct Sample Sethings  Wiew ‘Wwindows Help

.} untitled - Analysis Control

Enaljze | [ Print Results FrintEetup .

Bl B somoere smstndsd  F|  Pasnetes

Add Sample Files ll.’.q

Lookine | £ Run_Esther_2007-04-30_9 s emsE

43 407 01 55 Go7_13

50 B0V 03 |B|SE- HOT 1S
8|51 o7 o5 57-_ADE_02
8] 52-_pio7_o7 55 Baa_04
| 8] 53-_E07_09

54-_F07_11

Filerame:  [a3- a07 07

XN : : : .
8. To add sample to the open analysis control window, click on Praject
the menu op#Q¥s and seléadd Sample Files

9. Whenﬁéﬁd Sample Filesdialog window appears, find the Current Run
folder s@ntaining the injection folders with the samples that you want to add to the
project. Add your samples to the project.
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To add samples to a project, take the following action:

If you want to... Then...
Select a single sample file Double-click the file OR select the file
and click Add
Select all the sample files Click Add All

—

Add a continuous list of sample files| a. Click the first ssr‘nple that you war
to add. N

b. Press théaft key and click the lasf
sample want to add. Click Add

All I\e'}les between the first and last
K/,Q filCere selected.

—

v . 9 . . .
Add a discontinuous list of\z@ple&%. Click the first sample that you warj
O O\ to add

Q.

O
O\O b. Press th€ontrol key and then clicK

\$ on the other sample(s) you want to agid.
O(\ Click Add.
\,C) All the files you selected will be
@Q highlighted and selected.
Q’\\.
)

10.  Click Fir@ when you have added all of the samples.

Analysis Settings

The Analysis Controlwindow shows in separate columns the dye lanes, sample file
names, size standard options, and analysis parameters to choose for each lane (See
options for PowerPlex Y analysis below). Boxes for the red dye lane should be marked
with diamonds to indicate that this is the color for the PowerPlex Y size standard.

System Size Standard File Analysis Parameter File

PowerPlex Y PowerY.szs PowerY.gsp
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PowerPlex Y Analysis Parameters

Do not change any of the settings except the range or the peak amplitude

threshold for Red (R).

ﬂ Power¥.gsp

— Analpsiz Bange

™ Full Bange

% This Bange [Data Points)
Start. fza00

Stop: I1 oo

— Size Call Range

T Full Bange

{+ Thiz Barge [Baze Pairz]
hdin: F
ot 3 W

P

— Diata Froceszing

“Smooth Options
= Mane
&+ Light

—— Size Calling Method

i EHdDrder_LeastSc}u\E
{7 3rd Order Least %ua 3

{2F plire alation
£ Heaw = @@n Methiod
; ‘8 lobaPRsbthers b ethod
~ ~
— Peak Detection v &ming
Peak Amplituds Thresholds \P~ _ECgLine ‘Windaw Size

B: 75 ¥: 75

[c B R: 25
BN |

hdin. Feak Half iiidth:

C}

i

O

Fiz

{ 4;&351 Ptz

—— Auto Analyziz Ol
r Size Standard:

| Pawer szs v

quynnmialae\ﬁg E

FPeak End

Péak@inw Size I15 Fis
Slope Threshold for E_D

Faak Start

Slape Threshald far E-_D

A
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Analysis

To ensure that all the sizing results are correct, check the labeling of the size standard
peaks for each sample.

Any case documentation developed outside of the LIMS system should be scanned to a
PDF document and attached to the appropriate electronic case record

4, To view the analysis results, select Windofrnem the maim\Menu and click on
Results Control The analyzed colors for each lane fdshown in dark grey. The
white squares mean that this color has not beenQaQ\gﬁzed.

5. The raw data can be seeninup to 8 display'@\els, by changing the # oftpanels
8. To view each color separately@ueck 8{ic TdeOn.

X

6. Select the first 8 size standard@gé&%&by clicking on them and then click
Display. Each sample sta w{h displayed in its own window. To view all
thr

8 standards, you must all of the windows. Make sure that all peaks
are correctly labeled. %ﬁtin@ hecking your size standard for the entire tray by
going back to the Restilts Epntratindow, clicking onClear All and selecting

the next 8 samples. R t these steps until all of the sample size standards have
been checked. C)O

For PowerPIexé&t least the 60 — 375 bp size standards must be apparent.

&

Tl L

mi [ [@a [ @ B [ [E e [

Before proceeding with the Genotyper analysis, ufRdlerselect Save Project As. The
project will be named according to the Sample Sheet name. This file will save as a *.prj
file in the run folder.
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GenoTyper Analysis for PowerPlex® Y

1.

Open the Genotyper macro for PowerPlex® Y by clicking on the PowerPlex® Y
Genotyper shortcut on the desktop of the analysis station computer. Rileder

go to Import and select From GeneScan FildDouble-click on the folder
containing the PowerPlex® Y project that you created in GeneScan. Adlick

or double-click on the project icon to add the project for analysis. When the

project has been added, cli€kish. W
Under Viewselect Show Dye/Lanes windowou will list of the samples
you have imported from GeneScan analysis. If s es need to be removed,

highlight the lanes for these samples and selea@m the Editmenu.

Change the name of the PowerPlex® Y Qr%typer template to your initials and
the casework run file naq(ande@sel ave As)
For example: “StripesO4-0Q@PY E@" for PowerPlex Y runs
O

After importing the pr%@‘{a ving the Genotyper file run the first Macro by
simultaneously press on@l keand the number lor double clicking
“Power’. \$

o
The plot window ﬁ.&ppear automatically when the macro is completed. Check
to make sure th e ladders that were run match the allele sequence shown

below. Also k the results for the positive control.

Table 1
MulMex System Necessary LIZ GS500 standard peaks
PowerPleR Y 15 fragments from 60 - 375 bp
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PowerPleX’ Y ALLELIC LADDER

01 Alefic_Ladder A01.fsa 1 Blue  O1-Alelic_Ladder
[l Bl Fol ] [
DiSaA ikt Disées DfS3gl
1-Alelic_Ladder A01.fsa 1 Green 01-Alelic_Ladder \v

[ \
e Drsest Eﬁ\ i
01-Mlelic_[adder A01.fza 1 Yellow O1-Alelic_Ladder Q O
l IS "i'
A ‘Eﬂi les. l“l“l“ll IIIII‘I‘I
Isess v mgﬂ DYS30S
\O
X
OQ
O
X
QQ
&
D

O

OO
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TABLE 2 PowerPleX’ Y 9948 Male Positive Control
Blue (FL) DYS391 | DYS3891| DYS439] DYS389ll
10 13 12 31
Green (JOE) DYS438| DYS437 | DYS19| DYS392
11 15 14 13
Yellow (TMR) [DYS393 | DYS390 | DYS385 .
X
13 24 11, 14 ‘\\,\
NG
©
D2-Male_Positive C..11z3 3 Blue [2-Mele_Positive_Control_A103008.1400 \Q
s nvss&U o o '"“BU
RO
\2§ @‘
D2-hale_Positive C..1.fz3 3 Green 02-Male_Positive_Contral_A103008.1400 &
Y3438 ﬁ WQ‘C) C)OO VS8 J\ nvsssiJ
Lol
¥ > ‘
D2-hale_Positive C...1fs3 3 Yellow 02-Male_Positive_Control_A10300%.1400 \, m
| P ) ik
B Q B [
13 24 14
@K
\)(Q
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07-16-2012

APPROVED BY
NUCLEAR DNA TECHNICAL LEADER

TABLE 2b Forensic Biology In-House Male Positive Control
(As of August 2, 2010; NIST Traceable)

Blue (FL) DYS391| DYS3891| DYS439| DYS389
10 13 12 29
Green (JOE) | DYS438| DYS437| DYS19 | DYS392
10 14 14 13
Yellow (TMR) |DYS393 | DYS390 | Dvs3ss| M
15 25 13, 19 \99
Q\Q

&
N\
&

0]
o025
961

13 a0
156 00/ |474.15]
1308 1877

Lot 5_begmningl_PPY0714101500_BOL. [02-PPY_MPC_Let 5 begmnimgl (% [ K
[DY5438 OYsa7  INY | | [DY5392 |
a0 a0 00 110 120 130 140 150 160 170 18\ o 200 210 220 230 240 250 260 270 280 230 200 310 320 330 H

Let_5 heginingl_PEYUTLILO 1500_BOL. 02-PPY_WMPC Lot 5 hegmnimgl [ [0

[D¥5383 [DY5390 | [D¥8335 |
an an 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 H

25
210 30
1058

13 10
262 20| 200 34|
1392 1504
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Viewing samples

1. Check all lanes or Under ViewsShow Main Window and highlight the
appropriate samples. Under VienShow Plot Window (Ctrl+Y) or click on the
plots icon to view the electropherogram.

2. The plot scan range for PowerPlex Y should be set in the plots window, under
Views>Zoom To... type 75 and 340 in the dialog box.

A
Editing of Genotyper files Q
v

Peaks can be removed if they meet one of the criteri ed in the editing section (12.11 of
the STR Manual). Labels for extra peaks can be ally deleted by placing the cursor
on the peak above the baseline and C|IC%9 Thégremoval must be documented.

for PowerPlex Y, known artlfacts r at the following locations and may be

Based on the validation and on the @ wé@rM@ystem Technical Manual,
to
edited out as “specific artlfact

. DYS19 and DYS389lI X d@slay low-level products in the n-2 and n+2
positions.

. DYS437 and DYS38 (é\dlsplay low-level peaks in the n-5, n-9 and n-10
positions.

. DYS393 can dis \10w-level peaks in the n-9 and n-10 position.

&
°
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At this stage it is also necessary to make decisions about samples that should be rerun
with either more or less amount of amplification product.

If a sample displays allele peaks just below the instrument detection threshold there is a
distinct possibility that the alleles can be identified after a repeated run with increased
amplification product or higher injection parameters. Schedule the sample for a rerun.
For PowerPlex Y, use 2 ul of amplified sample with the Rerun Module (3 kV 10 sec).

Preparing Samples for Printing W

1. Display all samples and the positive egative controls with
basepairs, peak heights, and category names. ThQ\ levant allelic ladder is labeled

with basepairs and category names only. Q\Q

2. Highlight all samples-except th'e\Ladder and under Anadysis
Change Labels. Select peak he@ b%@pairs and category names.

3. Highlight the (%v @ellc Ladder under AnalystsChange
Labels. Select basepa ory names.

Ensure that the view i se@ 75 to 340 bp prior to printing.
Printing Controls C)OQ
1. In the main wew@ndow highlight the ladder, and all the controls.
2. Highlight a@ors.
O
O _
3. Make@re that the view is set to 75-340.

4, Under File> Print - Properties butto® Finishing tab> Document Option®
Pages per Sheet select “2 pages per sheet"Orientatiorr> click on “Portrait—>

click OK-> OK
5. Print to a pdf document, and save into the directory with the original 3130xI run
data.
6. Once printed, ensure that all alleles in the ladder are labeled.
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J. Printing Samples

To print the electropherograms for samples, select all samples and print following steps
2-5 from the “Printing Controls” section.

K. Create a table by running the Create Table Macro.

1. Double click ‘Make Allele Table’ or press “Control +8”. The table will open
once the macro has completed.

A
2. Compare the sample information in the table with t@ﬁ%ﬂplificaﬂon and the run
control sheet. If an error is detected at this point K&&h be corrected as follows:

»
a. Open the dye/lane window or “sampla\ﬁf box”
b. Place the cursor in the sar%]e info kox and correct the text
C. Clear the table by going Q/ al on the main menu, select Clear
Table QO
d. Select the appropri Io@y shift clicking on the dye buttons or using
edit O
e.  RunCreate Ta&%&@c?igain.
3. Before printing the res Oake sure the file is named properly, including initials.

Print the table to aﬁa cument with the “Pages per Sheet” set to 4 and with the
orientation set to scape.

Q
4, After the prin&@is finished, undéite - quit Genotyper. Clicksave
Normally th¢ysoftware will place the Genotyper file to the folder from which the
data we@q?nported. Make sure that the Genotyper is saved in the appropriate

foldert
5. . Pull the rerun samples and list on the appropriate rerun documentation.
6. Have a supervisor review the analyzed run.

Revision History:
March 24, 2010 — Initial version of procedure.
August 2, 2010 — The profile of the in-house Male Positive Control was changed (Table 2b, Page 9)
July 16, 2012 — Revised procedure to accommodate LIMS.
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Minifiler Kit

Amplification using the Minifiler System
General Information for AmpF tSTR® MiniFiler™ PCR Amplification

The MiniFiler™ PCR Amplification Kit from Applied Biosystems is a miniature STR
(miniSTR) test that utilizes reduced size primers to target Amelogenin and eight of the
larger STR loci amplified with Identifil&(D13S317, D7S820, D2$4338, D21S11,
D16S539, D18S51, CSF1PO and FGA). The MiniFleamplificgtion results in
amplicons that are significantly shorter in length than tho é\ oduced with Ideftifiler

(seeFigure 1). MiniFiler™ can be used in conjunction ntifiler® to recover the
larger loci that typically drop-out due to sample de tion. It can also be used for
samples that may be inhibited and show no amplmc tion with Identifiler

Q X0
MiniFiler™ Multiplex Configu@éh‘u{s(% 5-dye Chemistry
. - N N
and Mobility Modifiers \2\

013 '992’ ??‘ Spacing based on CE mobility
e 1 Range based on alleles in
1 Q0 allelic ladder
Amel | = %
D2 | &\
@ D21 |
g 1 57 bpg™

D16 -168 b
D18 ] D eek—

01b
CSF1PO | Ocu -87 bp

FGA | ) 87b
FGA ext i
T T T T T 1
60 100 140 180 220 260 300
Size (bp)

Figure 1. Amplicon size reduction of MiniFilé¥ compared to the same STR loci in Identifildmage
from Applied Biosystems'’s “MiniFiler™Kit Multiplex Configuration,” 2006.
http://marketing.appliedbiosystems.com/images/Produictosites/Minifiler1106/pdf/MplexConfig.pdf

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

AMPLIFICATION USING THE MINIFILER SYSTEM

DATE EFFECTIVE APPROVED BY PAGE
12-28-2012 NUCLEAR DNA TECHNICAL LEADER 257 OF 545

The target DNA concentration for amplification using the MiniFiler™ system is 500 pg.
The minimum DNA concentration required for amplification in this system is 100 pg
(minimum quantitiation value of 10 pg/uL). If a sample is found to contain less than 10
pg/uL of DNA, then the sample should not be amplified in MiniFiletf®¢an be re-
extracted, reported as containing insufficient DNA, concentrated using a Microcon DNA
Fast Flow or possibly submitted for High Sensitivity testing (see Table 1

TABLE 1: For MiniFiler™

Minimum Desired Template 100 pg '\b‘
Template Volume for Amp 10 pL '\\(19
Minimum Sample >\Q

Concentration in 200 pL 10.0 pg/ul; '\Q

Minimum Sample Q? \O\
Concentration in 200 pL prior*s

to Microconning* to 50 pg§ e
Minimum Sample C)‘ o
Concentration in 20 riQQ.O pg/pL

to Microconning** to 20 ;'Jé}

*  Sample concentratioprigetd processing with a Microcon
DNA Fast Flow and nto 50 pL

**  Sample concentratiQp)ior to processing with a Microcon
DNA Fast Flowtﬁd elution to 20 pL

<

template amplification volume of(llQ the extraction negative
Hation value ok 0.1 pg/uL Thus, if the extraction negative is > 0.1

Since MiniFiler™
must have a qu

pguL, it sho e re-quantitated. If it fails again, the sample set must be re-extracted
prior to amplification (see Table)2
TABLE 2:
e Sensitivity of Extraction Negative
AiTAEEUE SYEIE Amplification Control Threshold
MiniFiler™ 10 pg 0.10 pg/pL in 10 pL

Generation of Amplification Sets

Amp sets are generated by supervisors following review of quantification results.
Furthermore, samples may be submitted for amplification through sample request
documentation.
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[1l.  PCR Amplification — Sample Preparation

1. Samples amplified with MiniFiler O reagents should be prepared with irradiated
TE™

Prepare dilutions for each sample, if necessary, according to Table 3

TABLE 3: Dilutions

Dilution Amount of DNA Amount o&\??adiated
Template (L) jﬁ@“ (L)
0.25 3or(2) _N\Y or (6)
0.2 2 AV 8
0.1 2 N 18
0.05 25 A AN 47.5
0.04 4or @)Y ol 96 or (48)
0.02 2004) a\M 98 or (49)
0.01 ~X2 Y 198
0.008 o.\fq& Q) 496 or (248)
?Q

The target DNA te@@late amount for MiniFileris 500 pg.

To calculate@y@amount of template DNA and diluent to add, the
following @smulas are used:

Target Amount (pg)

An@é’(\ DNA (HL) = oo e e e e

(Sample concentration, pg/uL)(Dilution factor)
The amount of diluent to add to the reaction = 10 pL — amt of DNA (uL)

For samples with RotorGene valuesO<pg/puL but 20 pg/uL, aliquot 10 pL
extract.
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B. Positive Control

For MiniFiler], DO NOT make a dilution of the 100 pg/uL AMBHR Control
DNA 007. Instead, combine 5 pL of the Control DNA with 5 uL of irradiated
TE™®. This yields a total volume of 10 pL with 500 pg in the amplification.

C. Amplification Negative Control

10 pL of irradiated TEwill serve as an Amplification Neg&?ve Control.

v

D. Master Mix Preparation N
Q

7. Retrieve the MiniFilerl Primer Set and@niFilefn‘ Master Mix from the
refrigerator and store in a %Igenecgooler on the bench. Record the lot
numbers of the reageny/ ,5\.

| N |

8. Vortex or pipette t%gem@up and down several times to thoroughly
mix the reagent er exing, centrifuge reagents at full speed briefly
to ensure that V. amﬂe IS trapped in the cap.

o
9. Consult the amphkfication documentation for the exact amount of

MiniFilerd P#rQer Set and Master Mix to add. The amount of reagents
for one ampll i{Cation reaction is listed in Table 4

(\
TAB - MiniFiler 0 PCR amplification reagents for one sample
R Reagent Per reaction
*@ﬁiFiler O Primer Set 5.0 pL
“MiniFiler O Master Mix 10.0 pL
Reaction Mix Total: 15.0 pL
DNA 10.0 pL
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E. Reagent and Sample Aliquot

1.

Vortex master mix to thoroughly mix. After vortexing, briefly tap or
centrifuge the master mix tube to ensure that no reagent is trapped in the
cap.

Add 15puL of the MiniFiler] reaction mix to each of the stratalinked PCR
tubes that will be utilized, changing pipette tips ane‘remixing reaction mix
as needed. Q\

NOTE: Use a new sterile filter pipette tip fo\x ch sample addition.

Open only one tube at a time for samp® dition.

N
Arrange samples in a rack bpreciagly the positions they appear on the
X

sheet.
. AQ/ N °
Witness step. Ens&@

at (r\samples are properly positioned.

O
Prior to adding pl(gpcontrol, pipette each sample or control up and
down several ti es%)thoroughly mix. The final aqueous volume in the
PCR reaction mi es will be 25 pL. After addition of the DNA, cap

each sampleé)) re proceeding to the next tube.

After all éﬁnkrples have been added, take the rack to the amplified DNA
area f ermal Cycling.

&

O
V. Them@Cycling

1.

Turn on the ABI 9700 Thermal Cycler. (See manufacturer's instructions).

Choose the following files in order to amplify in MiniFiler

MiniFiler

User: casewk
File: mini
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PCR Conditions for the Perkin Elmer GeneAmp PCR System 9700

9700 The mini file is as follows:
MiniFiler Soak at 95°C for 11 minutes

: Denature at 94°C for 20 secondp
User: casewk 30 Cycles: : Anneal at 59°C for 2 minutes
File: mini : Extend at 72°C for 1 minute

45 minute incubation at 6&%
Storage soak indefinj t4°C

N
©
3. 9700 Instructions '\Q
&
a. Place the tubes i the heat block (do not add mineral

oil), slide the Qver the tubes, and fasten the lid by pulling
the handle rd ke sure you use a tray that has a 9700
label.

b. Start the ru@ performing the following steps:

C. The Q%enu options are RUN CREATE EDIT UTIL USER.
t an option, press the F key (F1...F5) directly under that

n@a\l option.

d. 0\) erify that user is set to “casewk.” If it is not, select the USER
O() option (F5) to display the “Select User Name” screen.

e. Use the circular arrow pad to highlight “casewk.” Select the
ACCEPT option (F1).

f. Select the RUN option (F1).

g. Use the circular arrow pad to highlight the desired STR system.
Select the START option (F1). The “Select Method Options”
screen will appear.

h. Verify that the reaction volume is set tqu25for MiniFilert] and

the ramp speed is set to 9600 (very important)
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I If all is correct, select the START option (F1).

J- The run will start when the heated cover reaches 103°C. The
screen will then display a flow chart of the run conditions. A
flashing line indicates the step being performed, hold time is
counted down. Cycle number is indicated at the top of the screen,
counting up.

k. Upon completion of the amplification, remqve samples and press
the STOP button repeatedly until the “Ene\&T Run” screen is
displayed. Select the EXIT option (F QVipe any condensation
from the heat block with a Kimwipe @’pull the lid closed to
prevent dust from collecting on t x\Q)eat block. Turn the
instrument off. N

NOTE: Place the micro@ac &ed to set-up the samples for PCR
in the contain 10\ each container in the Post-Amp
area in Ro 14&
O

S ex
O
N
C)O
\
)
&
N

OO

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Revised procedure to accommodate LIMS. December 28, 2012 — YM100 microcons were discontinued
by the manufacturer. The manufacturer is now producing the DNA Fast Flow Microcons. All references to the
YM100'’s have been revised to the “DNA Fast Flow.”
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Minifiler — Capillary Electrophoresis

Refer to the “Identifiler Analysis on the ABI 3180Genetic Analyzer” manual for instructions
on how to:
7. set up the 3130 instrument

8. create, import, and link the plate record
9. troubleshoot
A. Preparation of 313Xl batch &
N
Ensure that the appropriate System is filled into the “Sys” c@mn
Table 1 \
Amplification Specification Run Module C@&é Parameters
System/Cycle)
MiniFiler ™ Normal E(\ 90\ 3 kV for 10 sec
\
B. Master Mix and Sample Addltlor(f}z\/\ @E?r”"
1. Prepare one master n?tfo q%amples negative and positive controls, and allelic

ladders as specified in the@ble below (master mix calculation: add 8.7 pL HiDi +
0.3 pL LIZ500 standab r sample).

# Samplesoc’ HiDi Form LIZ500 Std
(8.7 pL per sample) (0.3 uL per sample)

\‘:t% 157 L 6 pL
QO 32 296 L 11 L
48 436 L 16 L
64 575 W 20 L
80 714 W 25 L
96 853 | 30 L
112 992 | 35 L
128 1132 W 40 pL

NOTE: HiDi Formamide cannot be re-frozen.
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2. Obtain a reaction plate and label the side with the name used for thé RLBO

ID with a sharpie and place the plate in an amplification tray or the plate base.
Aliquot 9 pL of mastermixto eachwell.

Adding Samples:

7.

10.

11.

Arrange amplified samples in a 96-well rack according to how they will be loaded
into the 96- well reaction plate. Sample order is as follows: Al, B1, C1, D1... G1,
H1l, A2, B2, C2...G2, H2, A3, B3, C3, etc. Thus the plate is loaded in a columnar
manner where the first injection corresponds to wells AL¥i2, the second A3-H4

and so on. \(19

Have someone witness the tube setup by co Qng the tube labels and positions
indicated on the sample sheet with the tube Is and positions of the tubes
themselves.

&

| RO
Aliquot the following: \2§ \(\
Allelic Ladder: ~O OK_L uL

Positive/Negat@'Co tr 1pupL

Samples: \O\ 1uL
When adding PCR Q@ct make sure to pipette the solution directly into the
formamide and gg\r&) flush the pipette tip up and down a few times to mix it.

If an mpchorg(@‘s less than 16 samples, add 10uL of eith€d,dtiDi
formamide, ¥ master mix to all unused wells within that injection.

OO

Denature/Chill — For MiniFiler™ After Sample Addition:

Once all of the samples have been added to the plate, place a new 96-well Septa
over the reaction plate and firmly press the septa into place.

Spin plate in centrifuge at 1000 RPM for one minute.
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ii. For Denature/Chill:

a. Place the plate on a 9700 Thermal Cycler (Make sure to keep the Thermal
Cycler lid off of the sample tray to prevent the septa from heating up).

2. Select the “denature/chill” program. Make sure the volume is set to 10
plL.

3. Press Ruron the Thermal Cycler. The program will heat denature
samples at $& for 5 minutes followed by a quic Il at@ (this will
run indefinitely, but the plate should be left 0@1/% block for at least 5
min). r\\

4. Update usage log. \Q

N

5. While the denature/chill is gurrin&you can turn on the oven on the ABI
X

313l.
313Kl Settings Q§@bo®
S

313wl visible settings: é‘vol@g@ 15kV
E m@vnt (no set value)
La ower Prerun 15 mW
er Power During run 15mwW
X, aser Current (no set value)

@(\ Oven temperature 60°C

Expected values éép EP current constant around 120 pA160
OO Laser current: 5.0A £ 1.0

It is good practice to monitor the initial injections in order to detect problems.

Table 2
F

Oven Temp 60°C
Pre-Run Voltage 15.0 kV
Pre-Run Time 180 sec
Injection Voltage 3 kV
Injection Time 10 sec
Run Voltage 15 kV
Run Time 1500 sec
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THIS PAGE INTENTION%LY LIE§T BLANK

NG

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Revised procedure to accommodate LIMS.
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Genemapper ID Analysis

CREATING A NEW PROJECT

Double click on the GeneMapper ID v3.2.1 icon on the analysis station desktop.
When prompted, enter your username and password.
The program will automatically open a new (blank) project. This main window is
called the “Project Window”.
4. Click on File>Add Samples to Project...o0 Ctrl+K . A newwindow will open,
listing the drives or folders from which to add the sa on the left.
5. Navigate to the proper drive, and choose the folde contains the run folders or
samples that need to be analyzed. Select the r@lder(s) or samples and click on

wnh P

Add to List. \
6. On the bottom right Click Add The chosen sa&les will now populate the
project.

Edit  View

| Files | oM Detabase |

\:I-Samples T Ak —

i le
= Ladider_3 )
EI 34-Positive_control_D022511 1100_b_B05.1=a
EI F5-Amplification_negative_IDO22611.1100_b_C05.15a

\_ 36-extraction_hegative_1_080110.1335_h_D05 fsa 1
Add To List >
Options...
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Adding by Run Folder:

[®1Aadd Samples to Project
Edit  Wiew

Files | oM Database |

—Samples To Add:

Wy Computer
312 Floppy ta)

b DVD-RWY Drive (01

) DA, Building

5 FEIOLOGY

) FEIOLOGY _1

) FEIOLOGY _2

() FEIOLOGY _MaIN
) HighSens_Dsta

) MG _DATA,

3 MITC_DATA,

) Morthly Case Update
) Paradox_style

) STR_Data

5 Archive STR Data
=MD CASEWORK

'E Codiz ot 'ocmednacodis’ (F1)

#, FBiology on 'cac.nychetvocmei2CHE_FileShare' (W)

EH%HENA \ . \(\
E—[QI%DTdemifner ﬁb

F-_ | HS2_2007-12-06_0073

|

™
N
q/g

S
Q

/

Clea_rl Eddl Add&hﬁahﬂel Eancell
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B. ANALYSIS SETTINGS
1. All defined settings must be used and can be referenced in Appendix D. Analysis
Method Editor and Appendix G. Default Table and Plot Settings.
2. From the “Table Setting” drop-down menu in the toolbar, seleélysis

View”.

Project Window:

_5_;' GeneMapper ID ¥3.2.1 - *Untitled - gmid Is Logged In ;|g|5|
File Edit Analysis view Tools Help
EFD@]H% ||MM|J_|_[|| “".Hb‘||TabIeSett|ng||Analysis\u’iew R v@“@%“m |
EHE=IProject Samples | GEnotypES: I
DHS4—QDD?' Statuz | Sample Mame Sample Type | Analysis Meth _ tancard Fun Marm I
1 o3 B3-Allelic_Ladder |Allelic Ladder  |ID Analysis _HID_Z5500 HE4_200«
2 h 66-020507 1100F |Positive Contral |10 An‘allsis | | _HID_cz=500 H=4_200
3 h 67-ABl_Contral_C|Sample [ A}) i asnalysiz _HID_33500 H=4_200]
4 !’ﬁ' 65-AB1_Control _C | Sample ‘ |YSIS _HID_&5500 H=4_200
-
3 [ B9-AB_Control_T _HID_G5500 HS4_200]

khelgr'rts
Sarnple Qb Analg\ Bt

3. If the ladders, positive QJ’OI Q@ negative control have not yet been designated,
do so now underSam@Ty{
4. When there is more th ne ladder in a project, designate one of the ladders as

“Allelic Ladder” in t

the project shoul

correctly the a
ladder does

Project Window:
#] GeneMapper ID v3.2.1

- *Untitled

ple Typeolumn. Additional allelic ladders within

esignated as “Sample”.
}0nal ladders should be deleted from the project.

If the allelic ladder analyzes
If the allelic

nalyze correctly, another allelic ladder in the project or folder
may be d%m ated as “Allelic Ladder” and the failed ladder deleted.

File Edit &nakysis Wiew Tools Help

- gmid Is Logged In

HEEH BE NN £l b &  Toble seting: | angfais view ~vEH BE =
= EdProject Samples l
DR“”—WatS( Status | Sample File Sarmple Mame Sample Type | Analysis Method  |Panel Size Standard
1 h 01 -AllelicLadder! |01-AllelicLaddert |Allelic Ladder  |Co, Pro+ Analysiz |Profiler_Plus_»2 |CE_F_HID_GS501 &
2 !’ﬁ' 02-poscontrol 4. |02-poscontrol 4. |Postive Contral |Co, Pro+ Analysis |Profiler_Plus_w2 |CE_F_HID_GSS0
3 h 03-armpneg! .4.07 |03-ampneg! 4.07 |Negative Cortrc | Co, Pro+ Analysis | Profiler_Plus_v2 |CE_F_HID_GZ50
4 h 0d-2CBod TJDP- |04-2CBox1 TJDP- |Satnple Co, Pro+ Analyziz |Profiler_Plus_w2 |CE_F_HID_GS50
5 !’W 05-t2ZB 0 7JDP- |03-2CBox 7JDP- |Sample Co, Pro+ Analysis |Profiler_Plus_v2 (CE_F_HID_GZ50
=} [

NE SR T IR0

MNE MR T IND

arenla

"o Dena funalucic

Dwmfilar Dhoas o

TEF HIR TEn
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5. Fill in the correct analysis method, panel, and size standard following the table

below. Once the analysis method, panel, and size standard have been chosen for
the first sample, you can fill down the same information by selecting all three
columns. Do this by selecting the title row of the columns and then while holding
down the left mouse button drag across the three columns, the selected columns
will be highlighted blue. Next, click on Ed# Fill Down or Ctrl+D .

System Analysis Method Panel Size Standar{d
Identifiler 28 Cycles | 1D Analysis ID28 . | L1Z-250-340
Identifiler 31 Cycles | ID Analysis ID31 y\\)‘ LIZ-250-340
MiniFiler MiniFiler Analysis | MiniFiler_GapoD_vl| LIZ-250-340
YFiler YFiler YFiler v2N\" LIZ-YFiler
\S)
Q
6. A green arrow in the Statusolum eac mple means that the data is ready
to be analyzed. Click on the arr, e toolbar. A “save project”
prompt will pop-up asking fo ru&fb e named.
\é‘ Run
(%) GeneMapper ID v3.2.1 - *Untitled - gmid 1 Lngged i
File Edit &nalysis “iew Tools Help
@1 % MI!L J_|_I %m ‘ Tahle Sefting: | Analysis View v m @ % B
7. Name the projeet with the same name of the run followed by the analysis
parameter the analysis set (i.e., “Newton062514 32-33IR A or
SerenaQEt41451-53M B" ). Click Oto start analysis.
8. The progress of the analysis can be seen at the bottom of the project window in

the progress status bar. Once analysis is finished the blue progress bar will stop,
and the bottom left corner of the screen will read “Analysis Completed.”
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C. VIEWING ANALYZED DATA

Samples View — Overall Sample Quality Flags

1. In theProject Windowunder the Samplesb, the columns to the right side with
colored shapes are Process Quality Value (PQV) flags. These flags do not replace
our method for editing samples. Each sample must still be viewed and edited.

The flags are simply a tool to draw your attention to samples that have analysis
problems therefore assisting you with initial analysis, and editing.

2. ThePass(green square) symbol indicates that no pro exists. If a yellow
“check” flag, or a red “low quality” flag result in an \ e columns, refer to the
appendix A — “Quality Flags” for a description o flags and the problems they
identify. Whether a problem is flagged or not ceed to the sizing section of the
manual to individually check each size standard.

&
Q O i
QQ/ ‘ N\ Quality Flags

Samples tab

[®1GeneMapper ID ¥3.2.1 - Nobr .050907_96-97 - gmid Is Lory 0 In _ 1Ol x| b
File Edit Analysis Yiew Tgfls Help ) (@)
. o o = o =
e 3 | 8 2l 111 || 7)1 SO @ o seting | farayer view AR
\/ — —
E-EJProjer | Samples I Gencdypesl ’\\
i |Status |Sample Mame | Sample Type Mz Methad |Panel |Size Standard RuntMame  |S@0 [SFNF |SMF [0S [s@
O - ' HE
2 34-£050207 1600 i) D Analysis | Makbel_2007-0 H B [ ]
3 35-4050207 1600 | Positi ntral |0 &nalysis CE_35_HID_3S500 |Mobel_2007-0
osiide 5} y _G5_HD_ ¥ T [
4 36-4EI_Cortral_L W I &ralysis D28 |CE_GS_HID_GSS00 |Mobel_2007-0 H B B B
5 37-ABI_Cortro rriple ID Analysis D28 |CE_GS_HID_GSS00 |Mabel_2007-0
Cortrophmp ve G5 HD_ E RO
6 38-AB|_E@E[ Sarnple ID Analysis D28 |CE_GS_HID_GSS00 |Mabel_2007-0 H B B B
7 SQ-AWOI_E Sarnple ID Analysis D28 |CE_GS_HID_GSS00 |Mobel_2007-0 H B B B
8 4@t{cmml_[ Sample ID Analysis D28 |CE_GS_HID_GSS00 |Mobel_2007-0 H B B B
9 “ABI_Cortrol_L | Sample ID Analysis D28 |CE_GS_HID_GSS00 |Mobel_2007-0 H B B B
10 43-2llelic_Ladder [Alelic Ladder  [ID Analysis D28 [CE_GS_HID_GSS00 |Mobel_2007-0 H B B @
11 50-A050207 1600 | Positive Contral [ID Analysis D28 [CE_GS_HID_GSS00 |Mobel_2007-0 H B B @
12 51-£050207 1600 |Positive Contral [ID Analysis D2 [CE_GS_HID_GSS00 |Mobel_2007-0 H B B @
13 f1-Buc2?_250pg | Sample ID Znalysis D2 [CE_GS_HID_GSS00 Mobel_2007-0
n— E N m|®
Analysis Completed. - Sto

|
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D. SIZING

1. Select all of the samples in the Sampks by clicking on Edi® Select All.

2. Next, click on the Sizing icon and the Size Match Ediandow will open.

Sizing icon

(7] GeneMapper ID v3.2.1 - Untitled - gmid Is '_.gged In

File Edit  Analysis View Tools Help \q
@F = l_‘é] % Gﬁ Mllh!l J_l_l @ b’ 6 Tahle Setting: |.ﬂ.nalySP\Mv v|m @ % R
I T \\J 1
N
Q &
Size Matches tatQ/ X Sizing Quality value
QY

1000 100 \
75

200 @

&0 @

w N

200 O
ol Ll ——— A LA, FLE yL e e : L — A L
3000 0 4000 5000 G000 7000

oK | Canoel | Apply |

3. Using the arrow keys, scroll through the samples on the left column and check the
sizing for each sample in the Size Matckas. The sizing is displayed as a plot

with the base pairs displayed above each peak. See Appendix F for a reference
of size standards.

a. Identifiler samples are run with LIZ 500 and should not have the 250 bp or

340 bp size standard labeled. At least the 100bp to 450bp peaks must be
present for proper sizing.
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b. MiniFiler samples are run with LIZ 500 and should not have the 250 bp or
340 bp size standard labeled. At least the 75bp to 400bp peaks must be
present for proper sizing.

C. Yfiler™ samples are run with LIZ 500 (LIZ-YFiler) and should not have
the 250 bp size standard labeled. At least the 75 — 400 bp peaks must be
present for proper sizing.

4. Red octagon symbol in the SQ column of the project window

In some cases you may still be able to use this data kQ;?edefining the size standard
for that sample. For instructions on how to re-Iaq\ aks which have been
incorrectly labeled, see the Appendix E — Troul@. ooting section of this manual.

5. While still in the Size Match Editor window ument that each sample size
standard has been inspected by cti itOverride All SQ” or
Ctrl+Shift+O ; Click Apply and % e Size Match Editor window will
then automatically close. A )% ill appear in the sizing quality check box
(SQO) for each sample, gi in@hat the size standard for each sample has been

reviewed. Q-

Project Window: N\
(#)GeneMapper ID v3.2.1 - *Esther041706_267L_251_0.1 - gmid Is Lon9e 11t =13l x|
Fle Edit Analysis Wew Tools Help )
o e
@FB"‘@]H%% ‘M[ﬁﬁ]_l_[”@Hb‘L@Seﬂmg”lmalvaws\u’lew LIWH‘@%H\i
E-EProject Samples | Genctypes | )\ -
] Cop: Status [Sample Name [ Sample Ty \alysis Method Pansl Size Standard FunMame [5Q0 [sFNF [swF o5 [s& [upt [upz [ups
1 01 -Allglic Ladder Sampha\\‘ ID Analysis D28 LIZ-250-340 Copyoffun_{3 (Il |l B @
2 02-A041307 1012 Po(n'rMmrm D Analys?s D28 LIZ-250-340 copvoffun_[% (W (W (W @
3 03-A041 SD?E & Contre | ID Analysis D25 LIZ-250-340 Copy of Run_ X . . . .
4 04-Comp ZQA ample ID Analysis D25 LIZ-250-540 Copy of Run_ X . . . .
5 05-Camp 25-2¥ |Sample D Analysis D25 LIZ-250-340 covorfun_|x (W (W (W @
[ 0B-Carmp 28-3C  Sample ) iz 126 LIZ-250-340 Copy of Run_ |_| ﬂ |_| |_‘
Eiml -
Analysis Completed. | | =TT
6. If a green triangle appears in the status column for any of the samples after you

applied the SQO, press the green analyze button in the toolbar to finish the sizing
quality override.
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E. PLOT VIEWS

Samples Plot — Reviewing Ladders, Controls, and Samples

1. First, check the ladders and controls in the project using the following steps. If a
project contains more than one allelic ladder, each ladder must be reviewed and
pass analysis. Then repeat the steps for the samples. See Appendix F for a
reference of allelic ladders and positive controls.

2. If there are two positive controls of the same date and timyg (i.e. high and normal),
you can remove one by selecting it in the Samabwf roject Window
then from the pull down menu select EditB2lete fr oject K.

3. In the Samples tab of the Project Windmlec@@sample rows you want to

view (i.e. ladders, controls, or samples) thgrﬁ\click the plot bM"!"!'dlm display
the plots (Analysis =Display Ploé/d Ctrdb@). Use the shift key or it key

to select multiple samples. .
S

\
Plo{ bytttonO
05

Samples tab

Project Window:

= EdProject
CTRun__wwats:

4. In the “Samples Pldtwindow toolbar there is Rlot Setting dropdown list For
Identifiler and YFiler, select “Analysis ViewFor Minifiler, select “Mini
Analysis.” This will label the peaks with base pairs, RFUs and allele name.
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“Plot Setting” dropdown list

Pict Setting: o Anarsis <18 || rane=F =) |--|—-|—-| = e R —

[ B | o dea V| | O e | ] | 22

Sanple Hame

sQo |0s 5Q

34 A0S007 LGOUFEIC

34 AGS0207 LEOOPEILC
GISI35E
100

| [DI3saTT | DIsEEaS 1 F'gh_t click
o0 L 220 B 220 20 ST s 220 in this area

for x-axis

zooming

Adjust the window zoo@by riglDclicking above the plot pane and using the X
Axis Zooming dialog &X t m into a specific range. Alternatively, hover the
mouse above the paneljd il change into a magnifying glass that can be used to
draw a box around a gkcted area to zoom in.

If you still have “Q&.room for labels”, for example when you have many alleles
per locus suc the Allelic Ladder, it may be easier to review the sample in the
“GenotypesRiot” as described in Appendix E — Troubleshooting Guide, 3.
Genotyp ot — Locus Specific Quality Flagbhe Genotypes Plot is an

alter iew option showing each locus in a separate pane. The locus specific
quality Tlags can only be viewed in the Genotypes Plot window.

NOTE: Refer to the Appendix A — “Quality Flags” for a description of the flags
and the problems they identify.
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F. EDITING

Electronic Editing — First Analysis

1. You can view the sample in the Samples Rlotdow or the Genotypes Plot
window or minimize back and forth between these views to facilitate analysis.
Just ensure that you are using the correct view settings (“Analysis View” or “Mini
Analysis.”)

2. Left click on the allele in question to select it. ,\b&

3. To edit the allele you must right click on it while it%ﬂighlighted and you will see
a list of three choices — Delete Allele(s); Renan@& lele; History.

. : : N
66_B09_03 5 66 Positive Contral 0702403 113 \ =]
[] [CEsIITY [FAEST] 1 mev_‘en
RO\ "
3000- QV R Qv
N O
2000- é
1000 Q~ < ,O
3 ro S \’\ =
TN
- P
Left click / ot
‘‘‘‘‘ to select _— (’\\, )
G6-_Bid_03 fsa. 6- Positive tmﬂmlr‘z 511 d
[l e S — A [DIgSET
000 N \ 200 300 00 00
3000- ovv
2000- O
1000- u
[N, F— s A
[ 13 30 15 19
103 .17 144 5% 1208 69 204 99| 1312 21
0L
;23' Delete Alleles)
Right click Rename Allele }
to edit / Histary
4, Select Rename Allel@nother drop down menu will appear listing all of the

possible choices for alleles at that locus includidgand Custom
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5. If the sample has been labeled an Off Ladder (OL), choose “?”. If the peak has

been given an allele call, chose that same allele call from the drop-down list.

For example, if a pull-up peak has been labeled a 7, highlight the 7 then right
click and rename the allele 7 from the drop-down menu. This is done so that the
reviewer can see what the allele was originally called.

6. A dialog box will then prompt you for an Edit Allele Comment. In the box enter
the code for the allele edit (see Appendix B for a list of editing codes).

7. Click OK.

aaaaa
ls410

8. You will notice on the electropherogram that the peak has been labeled as
follows: “changed”, the allele call, base pair, and RFU, followed by the
corresponding edit code.
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0. If you are removing all the peaks in the entire sample because it needs to be rerun,

for example, when a sample is completely overblown, then you can delete all the

peaks together without renaming each peak. The rerun is documented in column

UD1.

a. To delete a range of peaks, select the first peak of the range, and while the
first peak is still highlighted, drag a box across the range of peaks to select
everything. Right click on the selection and click Delete Allele(s). When
doing so, a box may pop-up with a message that more than one allele will
be deleted. Click OK then enter the edit type in the allele comment box.

b. If the removed peaks need to be put back in, highljght the necessary
samples from the Samples tab in the project wisdow. From the Analysis
drop down menu, select “Analyze Selecte plésgop up window

will ask for confirmation and state the a q annot be undone. Click
OK. Edit the sample(s) appropriatel;&\té‘ is action is done as a change
to the original project, there is no needMo change the project name.
Create new tables and re-@ort Qroject.

%

3

10. If you mistakenly delete a 'ns@@ of renaming it first try to undo by
selectingedit from the dro wn @genu then selaotdo. You can undo as many
changes as you made e m@plot window was open, but if you close and re-
open the plot window%u gl ot be able to undo.

11. To revert a deleted p \})ack to the original allele call, select the peak, right click,
then choose add al{glg“call when prompted foadd allele commenieave it

blank. X
a. The origipal allele call will be added to the peak but the word “changed”
will sti{\appear in the label
b. The jvord “changed” will not appear in the printed electropherogram, but
Sl appear in the electronic editing sheet as a sample entry with no edit
omment.
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C. When the editing sheet is generated, scan through the sheet for any sample

entries without edit comments these are the peaks that were added back in.
Manually remove them from the worksheet before you print.

12. Once editing has been completed you can view the edits in the Genotypes table.
This table contains all of the alleles, sizes, and edits for all of the samples. Up to
15 edits can be captured per locus.
Genotypes Table,

" o Praw Aratyais S = =T =]
AL Al | | (e | | e
Sample Tl ‘nm.-u.n.“. |<un

4003
o 180

Electronic Rerun Sheet (’\\
%)

1. Ifasample ﬁ%s to be rerun, this too is electronically noted. Close the Sample
Plotswind&fpand return to the Samples tab in the Project Window

Q

enter rerun code in UD1

(7 )GeneMapper ID ¥3.2.1 - *H53030607_63M - gmid Is Logged In =]

File Edt Analysis View Tools Help

I EE R e Smos|= N\

ER=tr | ™~

[_IFun HS3 2 |Sample Nam: [Sample Type | Specimen Catey|Analysis Method |Sizs Standard Run Name (300 [SNF D1 [UDz [UD3

i ]
2 34-020207 1800F |34-020207 1 800F |Fostive Cortral |no export ID A CE_G5_HD_GSS00  |Run_HS3 200 3¢ | |  |FEs |-
3 35020207 1800F | 35-020207 1 300F |Postive Cortral | no export ID Arialysis Ileritifler vz CE G5 HD GSSI0  |Fun HE3 20 % (g [0 PEMic)-
4 36-ABI_Control_C | 36-AB1_Cortrol_C [Sample o expart ID Analysis Ieniifiler_v2 CE_CE HD_BES00  |Fun HE3 20 % | PEE2(GC
5 37-ABI_Control_C | 37-AE_Cortrol_C |Samgle o expart ID Analysis Iieritfler_v2 CEGSHDGSSI0 R HEIaN } g | PEB2jaC
G 36-ABI_Control_C | 38-AB1_Cortrol_C [Sample o expart ID Aralysis Ieriifler_v2 CE_G5 HD GSS00  |Run HS3 200 ) | |OL [PE0T[aC
7 38-ABI_Control_C |38-AB1_Cortrol_C |Sample o expart ID Analysis Ieriifler_v2 CEGSHD_BSSI0  |Run S0 @ [0 PEOT|ac
o 40-4B1_Control L |40-4E1_Cortrol T |Samgle o export ID Arialysis Ileritifler vz CE G5 HD GSSI0  |Run HE3 2N} (g [0 PEDT|aC
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2. Each sample scheduled for rerun must contain a code in column UD1. The first

figure of the code stands for teample status, the second figuséands for the
multiplex system of the sample, and the third figure stands forehen
parameter. The following are a few examples:

a. A sample was overblown and all peaks were removed. It should be rerun
at a 1/10 dilution in Identifiler. Rerun Code: **ID

b. An ID28 sample contained an off-ladder allele and needs to be rerun
normal in Identifiler. Rerun Code: "I.

C. An ID31 sample has a poor size standard and needs to be rerun at the

normal parameter. Rerun Code: #IN

d. A sample has already been rerun once and th %cond time still produces
an off ladder allele, therefore it will nde rer @erun code: *"N/A

e. A ID31 sample needs to be rerun at two rate parameters: one rerun at
normal parameter for a range of pea oved and another to confirm an
off-ladder using rerun high. List bot iEBrameters separated by a comma.

Rerun code: *IN, H Q/Q (5\0

3. After entering a code, click de@fl(%e cell for the data to export properly.

4, See the Appendixes BQg)C@a complete list of edit, system, and rerun codes.

- >
Exporting Data for LIMS \$

Any case documentation ((gQIoped outside of the LIMS should be scanned to a PDF
document and attache the appropriate electronic case record

1. To export t@formaﬂon for use in the LIMS

a. QQt in the Project Windowmake sure the table setting drop down menu
set to “Casework”. In this view you will notice an additional category
column “Specimen Category” this column should be set to “no export” for
all the samples.
b. Then, Go to File 2Export Combined Table This table combines the
rerun information from the Samplésble and the editing information from
the Genotypetable.

2. Select the appropriate run folder and check the run name contains the initials of
the person analyzing the run.

3. The file must be exported as Text-tab delimited (.txt). Ensure this is selected and
click “Export Combined Table.”
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Casework table setting

Project Window: /

To make the data available for @w rOJect needs to be exported from

the Oracle database and pla nt etwork. Once on the network, the

reviewer will have to re-im ect into a local Genemapper station

before being able to revj QOO

Y &O\

1. Click on Tools éGene@pper Manager (Ctrl+M) or click on the GeneMsaipp
Manager icon. C)

Exporting a Project

Select the project to export aé\click the “Expobl’Jtton A new window will open. Navigate
to the 3130krun folder thrc@ he “Save in” drop down box. In the “File narheX type in
the name of the run. TlgeYFiles of typbbx should be defaulted to Java serialized file (*.ser).

OO
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Project Wlndow

Flle. Edit Analkysis. View Tools Help

GeneMapper Manager icon

- grind 15 Logged In

/

Save in your 3130x! run folder

o ] s |

of = 0| BB

|l L || Y

| | & | |Tab|e Seﬂihg:| ||Analysis “iena

S| 85| =

ERET

Samples | Ge_no‘t\,-'pesl

|StatusISample Marme: iSampIe Type |Analysi3 Mlethioc] |Pane| |Size Stands

2 /GeneMappes Manager.

rd [RunMame  [SQO |[SFIF I%F o5 [s@ jupt jupz [uDa
=
=l Run_HZ2_ 2000 % [l

Projects | Analysis Methods | Table Settings | Plct Settings | Matrices | Size Standards | Ron 52200 % (I /|l (W W
Project Last Saved Crvner # of Sample
L |4uuu—u-:|—44 rore g !. Fun HS2 20005< 1IN/ (I (I
AL16_ID3 -3kv 22sec 2008-09-22 15:35:0 gmicd __ 2a =18
Athenal12808_EH 2006-02-26 11:34:2 | gmicl = 2@ |-
Ather=032808_59H 2008-04-05 15:14:4 | gmic)

Athenal32905_38IR

Athenal33105_66H

2009-01-06 11:43:0

grnic

2008-04-08 13105

Athenal20307_60-61H 2005-10-14 12:03:1 {gmicl -
Athenal20307_B0-61H JT  |2005-11-12 16:26:2 | gric —
Athenat 20407 _67N 2008-10-14 12:50:2 | gmic —
Athenal20407_E7M JT 2008-11-13 10:30:4 | gmicl —

Athenal20407_B8L

2005-10-1511:06:5

i |

Rename... Save bz
File name: IAthen 52905_35IR_JT Save |
Files of type: wserialized file (*.zer) - I Cancel |
211 = /

Snalysis Completed.

& |

Type in the ndme of your run

G. EDITING - REVIEWER

Importing a Project

1. To import the project, open the GeneMapper Manager and click Import.

2. A new window will open asking for the file name. Navigate to the appropriate
run folder, select the project and click ImporThe project will be imported into
GeneMapper.

3. To open the project you just imported, click F¥Open Project (Ctrl + O).

Select your project and click Open
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Electronic Editing - Reviewer

1. The reviewer should check the edits on the editing documentation against the
electronic data.

2. To display the sample plots, highlight all samples and click the “Plot View”
button or click “Analysis a Display Plots”. For more detailed information, refer
to Section E “Plot Views”

3. The software always keeps the original allele assignments and a list of all the
changes made. If desired, the allele history can be v@ed. See “Appendix E —
Troubleshooting Guide, 6. Allele Historyor instruc;[i\@s

4, To change, revert, or add an edit into the dq@ugentation, the reviewer should
make the correction in the edit table. <

O

5. In the GMID project, to reve@edi eak back to the original allele call, left
click on the allele to select it rhgRt click to Rename Allatother drop
down menu will appear Ii@}%\all e possible choices for alleles at that locus.
Select the correct allel faent to re-label the peak. This change will still be
added to the history o?matﬁ e.

NOTE: Peaks can bgf\}lected and deleted together. For example when a sample
is overblownyand you need to remove many peaks in a range, simply
select tI%ﬂrst peak of the range, and while the first peak is still
hig\g@ d, drag a box across the range of peaks to select all. Press the
del y

O
If the ?Qwing analyst disagrees with the removal of all peaks made during the
first andlysis, the reviewer should not complete the review. Have the analyzing
analyst go back to the project and reanalyze the affected sample(s), re-export the
data and create new allele, edit and rerun tables and re-submit for review. The
reviewer should then review the entire project again.

6. Once the reviewer approves all the edits, the peaks that are slated to be removed
should be deleted by selecting the peaks individually and using the Delete key.
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7. A “Delete Allele Comment” box will pop-up. This can be left blank if you agree

with the edit. If you made a change to the edit on the editing table, enter the new
edit code. Click OK.

8. Once the changed alleles are deleted, the electronic editing sheet cannot be
recreated. Therefore, Re-Save the project as the run name with “Reviewed” so
the original edited project is not lost.

9. Generate the electropherograms using the instructions in the next section, Section
H Printing and Electropherogram Generation . ™

N
. Q -
9. Export the new project to the run folder on the nem@k as described in the
previous section. \Q

10.  Once the project is exported, delete it from th‘e project window in the

GeneMapper Manager. Q \O&
NS
m

11. Changes to any reviewed p At c@ e saved under the same “reviewed” name.
However, the affected p ué‘be hand initialed by the analyst making the

changes. O
g ?§~ S

A
H. PRINTING AND ELEC{@)PHEROGRAM GENERATION

The following are the pag S‘i\ngs for the printer that can be checked by selecting File
from the drop down meny,then Page Setinile in the Samples Ploiew.

Table Tab £ %) Plot Tab
x x

abie | piat | (>C)
N\
o = j Page Order
Font: |T|mes Mey Romsw " Honor plots per pane
%" Print colurnn first
Size: |1D— Sl
" Print row first

£ Medium
[V Use Screen Font

" Large
[ Prirt &)l Data

I™ Start New Page

Page Setup... | Ok | Cancel | Page Setup... | Ok | Cancel |
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Page Setup 5'

Meclia

Size: [

L]

Source: IAutomatically Select

Orientation hargins

[A] & Portrait
left (in)  right (in)

" Landscape ID.25 IEI.25

" Reverse Portrait tap (iny  hottom Cin) v
[o2s fozs Q\

Ok | Cancel |\Q\
&'\
xO
’0
1. Printing is done separate \the,@ellc ladders, controls, and samples. All
allelic ladders in a proje (Ymust@pnnted

2. In theProject Wlndowx;deahe Sampldsab, select only the rows you want to

" Reverse Landscape

Printing: 1D28, YFiler, and MiniFiler Q/Q

print. (\

3. Click the plots bug&&)

4. In the Samp Iot window, select the plot setting from the drop down list
according é@ﬁ(\a system and sample type you need:

Prlnt\)D Allelic Ladder Print - ID Controls Print - ID 28 Samples

Print - YFiler Allelic Ladder| Print - YFiler Controls| Print - ID 31 PE and
Samples
Print - Mini Allelic Ladder | Print - Mini Controls | Print — YFiler Samples

Print — ID31 Negative| Print - Mini Samples
Controls

5. Notice that the font size is reduced to accommodate the print setting. This setting
will add the appropriate labels to each peak for printing.

6. Zoom to the appropriate range by using the X-Axis Zooming dialog box to set the
plot to the correct range listed in the table below:

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR TYPING

GENEMAPPER ID ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
09-01-2014 NUCLEAR DNA TECHNICAL LEADER 286 OF 545

X-Axis Zooming:

Identifiler Zoom from 90 to 370
YFiler Zoom from 90 to 340
MiniFiler Zoom from 68 to 300

7. Select Filefrom the drop down menu, and then pi(ctrl+P). Print to PDF
format for LIMS. Save the PDF into the same directory as the analysis project.
For the ladder, save the file as “Ladders”. For the controls, save the file as
“Controls”. For the samples, save the file as the “[sample number]” on the plate.
For example, if the sample was run as sample #23 on §Q§<plate then the PDF will
be saved as “23.pdf". (19

8. If the peaks appear unusually small against th Qg'éellne in the printed
electropherogram, follow the additional instr &ns in Appendix E -
Troubleshooting, 4. Printingand re-print thia ected pages.

Printing: ID31Positive Control (PE) and Sarm% (\
\

1. For ID31 Allelic Ladders n ﬂwe Controls, use the associated ID print
views. Continue bel% g the Positive Control and Samples.

2. In theProject Wlndowunctgghe Samples tab, select the replicates of one sample
and its correspondln led sample (i.e. “trigger_swab_a”, “trigger_swab_b”,
“trigger_swab_c”, trigger_swab_abc”).

3. Click the pIot&ﬁl ton.

4, Inthe S \?es Plot window, select the plot setting from the drop down list titled
“Print 31 PE and Samples”.

5. Notice that in the Samples Plot tool bar only the blue dye is selected. This is
because one color will be printed at a time for these sample replicates.

6. Using the X-Axis Zooming dialog box, set the plot to zoom from 90 to 370.

7. Select Filefrom the drop down menu, and then pi(ctrl+P). Print to PDF
format for LIMS. Save the PDF into the same directory as the analysis project.

8. If the peaks appear unusually small against the baseline in the printed
electropherogram, follow the additional instructions in Appendix E.
Troubleshooting Guide, 4. Printing, and re-print the affected pages.
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0. In the Samples Plot tool bar, unselect the blue dye by clicking it, and select the

green dye. With only the green dye selected repeat steps 6 and 7 for the green
dye. Then repeat steps 6 and 7 for the yellow dye and red dyes individually.

10.  After all colors have been printed for one triplicate sample, repeat steps 1 through
7 for the next sample in the injection until all samples in that run have been

printed.

Y A\
O
K
@)
X
&
&
N

Revision History:
March 24, 2010 — Initial version of procedure.
September 27, 2010 — Updated information on analyzing allelic ladders, naming runs, edit codes, and print parameters.
March 29, 2011 — Revised Step A.6 and B.4 for a change in the Results Group.
April 1, 2014 — Procedure revised to include information for YFiler.
September 1, 2014 — STR project naming was standardized so that analyst’s initials are no longer required in the naming of

the project.
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Quality Flags

The Pass(green square) symbol indicates that no problem exists. The Qe triangle)

symbol appears when there are problematic components such as missing size standards, or off-
scale data. The Low Qualitired octagon) symbol appears when the result falls below the
defined threshold.

Whether you identify a size standard problem or not, proceed to the sizing section of the manual
to individually check each size standard.

The following flags are visible in the Project Windowith the “Samples'\&fb selected:

Quality Flag in “Samples” tab Cogh\\”

Sizing Quality Override — This check Q
box marks the samples that have had the N

size standard quality score wden & SQO

This box can also be used t ate
the size standard has be

Sample File Not Foun are
cannot locate the .fs f st @
correspond to a ow “check”  SFNF

flag is displayed) W/ the run int
the GeneMapper®D sQiWware.
Size Standard Nogteund — A yellow

“check” flag is-d@ptayed when no size

=4

standard is_f in the sample. If a sige
standard failed, it will be assigned pn SNF
SQ val 0.0 and “no sizing data” wijl

be di yed in the “samples plot”

2\

) scale This flag directs your
attention to overblown peaks whose
height [RFU] exceeds the range of the
collection instrument.

Sizing Quality — Values closest to 1.0
are denoted by a green “pass” flag.
Questionable data is within the range d
0.25 and 0.75, and indicated with a
yellow “check” flag. Low quality data ig
within the range of 0.0 — 0.25 and
denoted by a red flag. If the RFU of th
size standard falls below our detection
threshold, it will be assigned an SQ valpe
of 0.0, and the corresponding sample will
display “no sizing data” in the “sampleq
plot” window.

(O}

=R

SQ

1%

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR TYPING

GENEMAPPER ID — QUALITY FLAGS

DATE EFFECTIVE
03-24-2010

APPROVED BY

NUCLEAR DNA TECHNICAL LEADER

PAGE
289 OF 545

These flags are intended to draw your attention to samples that have analysis problems. These
flags do not replace our method for editing samples. Each sample must still be viewed and
edited. If you identify a problem in a sample that can be edited, proceed to the editing section of

this manual.

The following flags are visible in the Plot Viewith the “Genotypes”tab selected:

Quality Flag in “Genotypes” tab

Code

Allele Display Overflow — This check
box indicates that there are more alleld
at this locus than are displayed in the
current window view.

)

ADO

N

)
L >

A

Allele Edit — This box is checked when
the allelic calls have been edited by thq
analyst in the plot view page

O&

V

Q™
N AE

Off scale— This flag d|r ur \(\.

attention to overblo
height [RFU] exce of the
collection mstru& or locus.

(0N

Out of bin allele = Di s a yellow
“check” flag when s are outside of
the bin boundaro ese peaks are ca

OL.

led

BIN

Peak Hei atio— Displays a yellow
“check’ @Y if the ratio between the
low le height and the higher alleld
h@l are below 70%. This value can
&8I the Analysis Methods Peak Qual
indow.

be
ty

PHR

Allele Number — This flag is a useful
indicator of mixture samples, locus
dropout, and extraneous alleles in the
positive and negative controls. A yello
“check” flag is displayed when the
number of alleles exceeds the number
expected alleles at a locus for the
individual, or if no alleles are found.
This number can be set in the Analysis|

<

Methods Peak Quality window.

AN
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Quality Flag in “Genotypes” tab Code
Control Concordance— Serves as
quality assurance during STR analysis
A yellow “check” flag appears when thq
designated control sample (positive or
negative) does not exactly match the
defined alleles at each locus.
Overlap — It is possible to have two
allele size ranges that overlap, therefore a
yellow “check” flag is displayed when & OVvL
peak in the overlapped region is called b‘
N

CcC

twice.

QQ
o“\\ O@\
ek
Yo
R
O
X
X

Revision History:
March 24, 2010 — Initial version of procedure.
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Editing Codes
Reason for Edit Edit Code Reason for Edit Edit Code
Pull-ups of peaks in any color
caused by a very high peak of 1 N ii ifacis 5
another color in the same on specific artitacts
basepair range of a sample
Shoulder peaks approx. 1-4 bp 2 Labels placed on elevated 6
bigger or smaller than main pegk baselines
Spikes or peaks presenb&ﬁll

Split peak due to "N" bands 3a colors in one sampl?l/ 7
Split peak due to matrix over- Dye artifact |ng ata

; 3b ﬁ 8
subtraction constant s osition
stutter in non-mixtures 4a A eabgglde of printed scan range 9

N A\
stutter preceding shoulder in a ~ U
. ++ 4b (_) nitial peak of range removed ->
mixture @ C)O
. N Peak(s) within basepair range

>20% stutter w/main peak @)

: : 4c affected by overblown peak(s) *
plateau in non-mixtures N removed

Identifiler®, MiniFiler®, Y

+/-5 bp positions at D

This edit is applicable for tg;tbr peaks in non-mixtures in +/-4 bp positions for both
*and PowerPIékY and in +/-3 bp positions at DYS392,

38, and +/-6 bp positions at DYS448 for Y STR systems.

™ This editis ap @({ﬂe for stutter peaks preceding a shoulder in a mixture in the -4 bp
position for Idew#filer and the -3, -4, -5, and -6 bp positions for Y STR Systems as

referenced above.

+++

For Power PIeXY, this edit is applicable for artifacts in the +/-2 bp position for DYS389II
and DYS19, the -9 and -10bp position at DYS393 and the -5, -9, and -10 bp positions at

DYS437 and DYS385. For Yfiler™, this edit is applicable for artifacts in the +/-2 bp

position at DYS19.

Revision History:

March 24, 2010 — Initial version of procedure.
September 27, 2010 — Updated edit codes and added MiniFiler.

April 1, 2014 — Revised to inclu

de information for YFiler.

September 1, 2014 — Added additional information pertaining to YFiler.
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ReRun Codes
Sample Status Code
All peaks removed. *x
Peak(s) within basepair
range affected by N
overblown peak(s)
removed
Sample shows presence N
of OL allele
No or poor size standarg # Q’\b‘
N
System for Rerun Code \Q
PowerPlexY Y ?\Q
Identifiler | N
MiniFiler F ((,Q Q’,\O
Yfiler M >§ 6\(\
Do not rerun N/A  ~X O&
& P
Ll
Parameter for Rerun Code x&'
Normal (HCN) no c
High (HCN) ®)”
1/5 dilution P2
1/10 dilution 9D,
1/20 dilution N D.05
1/100 dilution ¥ D.01
Re-aligout 1ul )~ 1ul
Re-aligout 2 ul 2ul
1 kV 22 s (LCN) L
3 kV 20 s (LCN) N
6 kV 30 s (LCN) H

Revision History:
March 24, 2010 — Initial version of procedure.
September 27, 2010 — Updated Sample-Status Codes.
April 1, 2014 — Revised to include information for YFiler.
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Genemapper ID Analysis Method Editor Settings

| dentifiler Analysis Settings:

Analysis Method Editor - HID =

General (Alele | peak Detednrl Peak Qual'rtyl Guality Flagsl

Peak Quality I Guality Flagsl

Bin Set: IIdentifiIer_Eiins
v Use marker-specific stutter ratio if svailable
Marker Repest Type Tri Tetra
Cut-off Walue 0.0 0.1
Minuz& Ratio 0.0 0.0
Minuz& Distance From |00 0.0
To 00 0.0
Minuz Stutter Ratio 0.0 0.0
Minuz Stutter Distance From |00 3.25
To |00 4.75
Plus Stutter Ratio 0.0 0.0
Plus Stutter Distance From |0.0 0.0
To |00 0.0
Amelogenin Cutoff Ir

Range Fitter ... |

Range:
Analysis Siziny
Fartial Range i Partial Sizes ™
Perta Hexa o —I I J
Start Pt (2300 Start Size:|7s
0.0 0.0 l_
Stop Pt 9000 Stop Size: |450
0.0 0.0 & &
0.0 0.0 ~Soothing and Bazelining
0.0 0.0 Smoothing " None Q)
0o o & Light \
0o 0o " Heavy \
0.0 0.0 Easeling Window: 25?\
o o Size Calling Method
0.0 0.0 = 2nd Order Leg Sojuates
0.0 0.0 Srd Crder % CuUares
Cubi nterpolation
L hern Methad
\ Q@Swthem Method

Peak Detection Algarithm: IAdvanced - l

~Peak Detection
Peak Ampltude Threshaolds:
B fs  Rfs
G: I?s o I?s
ol

Min. Peak Half Width: 2 pts
Palynomisl Degree: 3

Peak Window Size: 15 pts
Slope Threshold

Peak Start 0o

Peak End: 0.0

Factory Defautts |

Factary Defaults !\r O&Ov
o | éﬂ C)O

Analysis Method Editor - HID

Generall AIIeIeI Peak Detector

\) AN
Analysis Method Editor - HID

Generall AIIeIeI Peak Detedorl Peak Quality

[ Signal level

Homozygous min peak height

Heterozygous min pesk height

Guiality weights are between 0 and 1.

Gality Flag

Aing

~Heterozygote balance
Min pesk height ratio

Spectral Pull-up l?
Af(\ A Eroad Peak IF
Cut of Bin Allele IF
Cverlap W

Peak morphaology

Maix peak width (basepairs)

Pull-up peak
Pull-up ratio s

Control Concordance
Lowy Peak Height

Off-zscale

KRR

Peak Height Ratio

~Allele number

Maix expected alleles

PaY Threshald

Pass Range:

Sizing Guality:

Genatype Guality: From |0.735

Fram IF to1.0

to1.0

Lowy Guality Range:

From0O0Oto |0.25

From 00to  |0.25

Factory Defaults |

Factory Defautts |

OK | Cancel |

OK | Cancel |
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PowerPlexY Analysis Settings:

Analysis Method Editor - HID x|

General eak Detectar I Peak Guality I Guality Flags I
Ein Set: IPowerY ﬂ
v Use marker-specific stutter ratio if available
Marker Repest Type Tri Tetra Perta Hexa
Cut-off Walug 0.06 0.06 0.06 0.0
hinuzA, Ratio 0.0 0.1132 0.0 0.0
MinuzA, Distance Fram |00 1.5 0.0 0.0
Ta 0.0 25 0.0 0.0
Winuz Stutter Ratio 0.0 0.0 0.0 0.0
Minuz Stutter Distance Fram |2.25 3.25 4.25 0.0
Ta |53.73 475 575 0.0
Plus Stutter Ratio 0.0723 0.0 0.0 0.0
Plus Stutter Distance Fram |2.25 0.0 0.0 0.0
Ta |53.73 0.0 0.0 0.0
Ammelogenin Cutoff Ig_g

Range Fiter ... | Factory Defaultts |

Generall AIIeIeI Peak Detector

~Signal level
Homozygous min peak height

Heterozygous min pesk height

~Heterozygote balance

Min pesk height ratio

Peak morphaology '\‘:'
Maix peak width (basepairs) |1 5 0
~
~Pull-up peak N\
Pull-up ratio
~Allele number

Maix expected alleles

Factory Defaults |

<§§;$v

OK | Cancel |

Analysis Method Editor - HID: x|

General | Allele Peak Guality I Gualty Flags I

Peak Detection &lgorithm: IAdvanced - l

Range: ~Peak Detection
Analysis _I ISizing _I Peak Amplitude Threshaolds:
Pattisl Range hd Partial Sizes ™ . I— I—
| B: |75 R: |25
Start Pt (2300 Start Size:IBD
G: I?s o I?s
Stop Pt 10000 Stop Size: IBDD
i I?S
~Smoathing and Baselining —
Min. Peak Half Width: 2 pts
Stnoothing = Mone
) ) 5
o Light [yhiomial Degree:
 Heavy N\ Pl windaow Size: 15 pts
Baseline Window: |51 pts n( ’ e st
\ Peak Start: 0o
~Size Calling Method Peak End: o0

" 2nd Order Least Souar, Q
" 3rd Order Least Sg
' Cubic Spline Inteﬁo%

& Local Southern o
" Global Souttdn Method

Y

Factory Defaults |

Cancel |

\Y

< .Analysis Method Editor - HID =

Generall AIIeIeI Peak Detedorl Peak Qualit

Guiality weights are between 0 and 1.

Euality Flag Setting
Spectral Pull-up ID.S Control Concordance

Broad Peak ID.S Lowy Peak Height

EREN

Out of Bin Allele ID.S Off-zscale
Overlap ID_S Peak Height Ratio

PaY Threshald
Pazs Range: Loy Guality Range:
Sizing Quality: From IU-T"S to1.0 Fram00to |0.25
Genotype Guality: Fram 0.735 to 1.0 From0OOta  [0.25

Factory Defaults |

OK | Cancel |
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MiniFiler Analysis Settings:

Analysis Method Editor - HID =

General Peak Detector I Peak Guality I Guality Flags I
BinSet.  |AmpFLSTR_MinFiler_G5500_Eins_v1 |
v Use marker-specific stutter ratio if available
Marker Repest Type Tri Tetra Perta Hexa
Cut-off Yalue 0.0 0.1 0.0 0.0
dinusA, Ratio 0.0 0.0 0.0 0.0
Minuz& Distance From |00 0.0 0.0 0.0
To |00 0.0 0.0 0.0
Minuz Stutter Ratio 0.0 0.0 0.0 0.0
Minuz Stutter Distance From |00 3.25 0.0 0.0
To |00 4.75 0.0 0.0
Pluz Stutter Ratio 0.0 0.0 0.0 0.0
Plus Stutter Distance From |00 0.0 0.0 0.0
To |00 0.0 0.0 0.0
Amelogenin Cutoff Iu_1

Range Fitter ... | Factory Defaults |

Q\) - \U

Analysis Method Editor - HID =

General I Allele Peak Quality I Guality Flagsl

Peak Detection Algarithm: IAdvanced - l

Range: ~Peak Detection

Analysis Sizing

Peak Amplrtude Thresholds:

Partial Range LI IPartiaI Sizesj 75 R: l—?s
Start Pt (2500 Start Size:IBS |5— & ITS—
Stop Pt |10000 Stop Size: |4DD .

"

~Soothing and Bazelining

Min. Peak Half Width: 2 pts
Stnoothing " Mone
) ) B
o Light romial Degree:
" Heavy ak \Windowy Size: 15 pts
Eazeline Window: I pts Slope Threshold
Peak Start: 0.0
~Size Calling Method Peak End: 0o

" 2nd Order Least Squar
% 3rd Ordler Least Sq®
' Cubic Spline Inter]

 Local Southern Meth
Glakl SoutheQMethod

Factory Defautts |

[ o ||_cwen |

Analysis Method Editor - HID

Generall AIIeIeI Peak Detector | Guality Flagsl

~Signal level \'
Homozygous min peak height I?S o Q

I?S o

Heterozygous min peak height

~Heterozygote balance
Min pesk height ratio

N
O

NN

Peak morphaology

e
I

Max peak width (hasepairs)

r~
Pull-up pesk O™

Pull-up ratio
~Allele number

—

Maix expected alleles

Factory Defaults |

(b\ oK Cancel |

A

( , Analysis Method Editor - HID =

Generall AIIeIeI Peak Detedorl Peak Quality

Guiality weights are between 0 and 1.
Ewality Flag Setting:

Spectral Pull-up IF
Eroad Peak IF
Cut of Bin Allele IF
Cverlap W

Control Concordance
Lowy Peak Height

Off-zscale

EEER

Peak Height Ratio

PaY Threshald
Pas=z Range: Loy GQuislity Range:
Sizing Quality: From IU-T"S to1.0 From 0.0to ID.25
Genotype Guality: Fram 0.735 to 1.0 From00ta  [025

Factory Defautts |

OK | Cancel |

OK | Cancel |
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Y Filer Analysis Settings:

Analysis Method Editor - HID

X

Analysis Method Editor - HID

General Peak Detectar | Peak Quality | Guality Flags General I Allel Peak Qual'rtyl Guality Flagsl
BinSet:  |[AmpFLSTR_Yfiler_Binset_v2 v Pesk Detection Algorithin: |Advanced = l
Ratig Peak Detection
Use marker-specific stutter ratio if available Analysis Sizing Peak Amplitude Threshalds:
Fartial Range i Partial Sizes ™
Marker Repest Type G Tetra  Perta  Hexa o =] | = B [rs G
Start Pt (23300 Start Size |75
Cut-off Yalue 0.0s 0.08 003 003 G: I;.rs o: I;.rs
) . Stop Pt 10000 Stop Size: |4DD
MinuzA, Ratio oo oo oo oo ¥ I-rvs
Minuz4, Distance From 0.0 0.0 00 00 ~Smoathing and Baselining SR I
Min. Peak Half Width: 2 pts
Tao oo oo oo oo Srmoothing = Maone
. P mial Degres: 3
Minuz Stutter Ratio oo oo on on ((E Light & "
ak Windowy Size: 15 =
Minus Stutter Distarce  From | 2.25 325 4325 525 =S Q~
To |a7s 475 575 675 BassineWindow: |51 pts q ) Siope Threshold
N2 | peak start: 0o
i 00 00 00 00 \d ‘
Plus Stutter Ratio : : : - ~Size Caling Method ;
. 00 00 00 00 Peak End: 0.0
Plus Stutter Distance Fram | ! ! | € 2nd Order Least Square
To |00 oz} oz} oo " 3rd Order Least Squ%
 Cubic Spline Imerw
Amelogenin Cutoff 0o & Local SouthernMethd
Global So ethod
\J
O roryosnts_|
O\
L N N5
Lo O o |_cova |
3 (
Pl _—~\
Analysis Method Editor - HID x| C) | Analysis Method Editor - HID xIF
|
General I AIIeIeI Peak Detectol | Quiality Flagsl O\ 1 Generall Allelel Peak Detector' Peak Qualit

~Signal level
Homozygous min peak height

Heterozygous min peak height

I?S.D
I?S.D

C_)O

Heterozygote balance
Min pesk height ratio

—

Peak morphology \‘
Maix peak width (hasepairs) |1 5 co
n\)
Pull-up peak \ "4
Pull-up ratio i% 9
Allele number

Maix expected alleles

$

Factory Defaults |

b

Guality sweights are between 0 and 1.

| Quality Flag Setting:
Spectral Pull-ugp ID_S Control Concordance |1 o
Broad Peak ID_S Lowy Peak Height ID_S
Ot of Bin Allels |0.8 Off-scale |U-8
Ovetlap Ig_g Peak Height Ratio ID.S I
Py Threshold:
Pass Range: Lowy Giuality Range:
Sizing Quality: From 075 to1.0 FromD0Oto |0.25
Genotype Quality: From |0.75 to1.0 From00to |025

Factory Defaults |

OK | Cancel |

OK | Cancel |

Revision History:

March 24, 2010 — Initial version of procedure.

April 1, 2014 — Procedure revised to include information for YFiler.
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Genemapper ID-Troubleshooting Guide
1. REDEFINING THE SIZE STANDARD

1.1. PROBLEM: “No Sizing Data” message; red octagon in SQ column

E:!Samples Plot -0 =]
File Edit View Tools Alleles Help
Plot Setting: I.&.nalysis Wigwy ;I P-Ll] ‘ ‘ Panes: |2 "” |..|_.|_| ||ﬁ5§|MM— 3
[ B [ e || [ | o N
Sample File |Samp1eNam |squ |us |sq q\)
5. C10_06 f5a |'?5-FDB BIAH | @\‘ =
E‘90 & 12 18 24 a0 £ Az Az 54 & ?9 7% 24 an 9
@ S '|' NDS|Z|ngData 75 c1003fsa( | I
\Y
P xO

a. Select the flagged@ e Sammdmsof the Project Windows
shown in the pic
*2-

P :!GeneMapper ID v3.2.1 - Size Standard Test - gmid Is Logged In = | Elli
File Edit Analysis | Wiew Tools Help x
— ; o
& = l@] | | % Sl ] ‘ | > @ble Sefting: ‘ ||Analysis Viewy hd | m | | 4@ =] | | B
e . (GenOkYPES Chrl+Shift+2 \
E-EIP | Samples I
e — 1 sample Info Chrl+F1 = : :
=t 3iz Method Fanel Size Standard Run Mame SE0 | SFME O |SWF 05 |SQ 0 |UD1
1 Wl Anabysis 031 LIZ-250-340 Caopy of Run -
EPT Data Chrl+F3 PR i ikl - . . . . —
2 e e~ w tro[ID &natysis D31 LIZ-250-340 Copy of Run_ E mmm
3 P  fire[ID Analysis D31 LIZ-250-340 Copy of Run_ E mmm
4 v Show Navigator QW S [ ID Analysis D31 LIZ-250-340 Copy of Run_ E mmm
5 T |-|:N|:u‘|_lli@) at Tt |10 Anabysis 031 LIZ-250-340 Copy of Run_ . . . .
-1 ?W&IUS Megative Cortre|ID Analysis 031 LIZ-250-340 Copy of Run_ . . . . -
7 ?W Laddel |Allelic Ladder  |ID Analysis 1031 LIZ-250-340 Copy of Rur_ T[] []
g 74-031105 0930 f|Positive Contral |ID Anakysis 031 LIZ-250-340 Copy of Run_ . . .
¢ : : m | ||

Vi smie Pl nrd I stao

b. From theView drop down menu, select Raw Data - this will show what
the sample looks like. If raw data is visible, and after analysis there is “No
Sizing Data”, most likely the size standard is mislabeled. If no raw data is
visible, the injection for that capillary failed or no sample was loaded in to
the well.
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Raw data view shows usable data:
apper ID ¥3.2.1 - Size Standard Teskt - gmid Is Logged In - |0O0] =
b Analysis Wiew Tools Help
@H% HM{MJ_UH. “H||.~‘||TableSett|ngH.ﬂ.nalvsis\fiew LIWHE %HR
Infa Raw Dsta | EPT Data |
—fa-_C10_06 fza
0 1000 2000 3000 4000 5000 6000 700D N BO0O 9000
16000 Q -
12000
| N
2000
| ' WUJMM S
4000
] | , |
KN 1
Zommpleted. O:J r~ OV | Stop
?&‘ A4
Raw data shows poor quality i '&gon, this injection fails:
eneMapper ID ¥3.2.1 - Esther111808_%°% - gmid Is Logged In ;l_
Edit  Analysis Wiew Tools ﬂelp‘ =
= @H% Gﬁ”ﬂmm MHP 6||TableSeﬁing:H.ﬂ.nalysisView ﬂm”@ %HJ
Info Raw Data | EF‘T
—05-111408. 11DDAN3 =8
EDDD

4000 A000 &000

000

2000 anon

£000 ¥|m

£000

4000

2000 ‘r‘l—?[ lni't
ok
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C.

() 5ize Match Editor

Click on the Size Match Editor icc L in the toolbar to open the sizing

window. Here you can see the labels that the macro assigned to each peak
in the size standard for that sample.

Using the magnifying tool, zoom in on the area that appears to be
mislabeled.

=]
File Edit Wiew Tools
X1 & |\W
1”4
67-_C09_05.fsa Size Matches | Size Calling Curve \
~ N
Sizing Quality = <1.0% Ovenide 50 Q

1300

1600 139150160 200

™ 100 200 380 a0 450 a0
75

1200

1000 \

-+ - - — s o= —_
£000 7000 8000 3000

Flle Bt wiew  odls 0
N

| o )
m 4 ’_ancel Apply
o)
e. Left click to se!ﬁﬁ&ﬁe peak that needs to be changed. The peak will be
highlighted ib .
f.

Right cli \h the peak which is mislabeled, a menu pops up, with add,
delete hange.

xba| QY

B7-

Size Matches I Size Calling Curve I

Sizing Quality = <1.0> Chverride 5102 |

S00

“eooo som

Ok | Cancel | Apply |
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. If a peak is labeled which is not supposed to be (the 250 or 340 peaks),

select delete and the peak is unlabeled.

h. To re-label a peak correctly, selebhinge a dropdown list appears with
the choices for that size standard. Choose the correct one. The peak will
be re-labeled.
(¥ size Match Editor x|
File Edit Wiew Tools

X b &

67-_C09_05fsa Size Matches | Size Calling Curve

Sizing Quality = <1.0=

fdd. ..

Delete

200
1600 280

1200

200

400

I. O@G?all the changes are made, click on Applpply the changes. And
@ n Okto close the window.

J- From theView drop down menu, select Samples to return to the Samples
tab. In the Analysis Viewable setting, notice that the SQO box for that
sample has a blue “X”, the SQ box has turned to a green square, and the
status box for that sample has a green arrow. The green arrow indicates
that a setting (in this case it’s the size standard) has been modified and it

needs to be re-analyzed.
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E:!GeneMapper ID ¥3.2.1 - *
File Edit Analysis ¥iew Tools Help

“Size Standard Test - gmid Is Logged In = | Ellll

E‘FD@]H% ||MMJ_U||. "" ||>‘||Tab\eSeﬂlng‘||Analys|sV|ew jm”,@éHm
Samples I Genoty'pesl
Status |Sample Mame Sample Type  |Analysis Method Fanel Size Standard Fun kame S0 |SFNF O |SNF |05 3@ |uDl

1 B7-031105 0930 .| Megative Cortre |ID Analysis D31 LIZ-250-340 Copy of Run_ . . . . =

2 58-031103 0930 ;| Megative Contre |ID Analysis D31 LIZ-250-340 Copy of Run_ . . . .

3 £9-031105 0930 . | Megative Cortre |ID Analysis D31 LIZ-250-340 Copry of Run_ . . . .

4 TO-EMEG 030905 |Megative Contre |ID Analysis D31 LIZ-230-340 Capy of Run_ . . . .

El 71-EMEG 030905 |Megative Cortre |ID Analysis D31 LIZ-250-340 Copy of Run_ . . . .

B T2-EMEG 030905 |Megative Contre |ID Analysis D31 LIZ-230-340 Capy of Run_ . . . . [

T T3-Alleleic Lacde | Allelic Ladder |10 Analysis D31 LIZ-250-340 Copy of Run_ . . .

g 74-031105 0930 | Positive Contral |ID Analysis D31 LIZ-250-340 Copy of Run_ . . .

k] h V3-FOEB1AH  |Sample ID Analysiz D31 LIZ-250-340 Copy of Run_ . . . =
4 5] A = |
Progress Status .. | n\’ g

K.

Click on the green analyze butt! ® i 31g§9)olbar to re-analyze that
sample with the redefined size stand

Q &

2. ADJUSTING THE ANALYSIS DA@&FA%@OINT AND STOP POINT

RANGE
2.1. PROBLEM: The data fg)[o the left or right of the injection scan
range, or the size stand@\ cut out of the analysis range and therefore

labeled incorrectly.

a.

b.

From the\/{r\q'\gérop down menu, select Raw Data.

In th @v data view, choose a start pdietween the dye blob region that
ap s at the beginning of every injection, and the first required peak of

@size standard by hovering the mouse pointer over that peak on the x-

is. At the bottom of the screen you will see that the data point and RFU
is displayed for the area you are hovering with the mouse. Try not to
include any of the blobs in the beginning of the run as they tend to be very
high RFUs and the software uses the highest signal in each color to
determine the Y axis cut-off in the plot view.

Choose a stop poi@nywhere after the last peak in the size standard.
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d. At a minimum the following size standard peaks must be present for

() GeneMapper ID 1 5.2.1 - *Athenal20407_72L - gmid Is Logged I -10] x|
Fil= Edit Analxs

proper analysis:

= For Identifiler, 100bp to 450bp minus the 250bp and 340bp peaks.

= For PowerPlexY, 60bp to 375bp.

= For Minifiler, 75bp to 400bp minus the 250bp and 340bp peaks. (The
Analysis Methods peak detector tab must start at 65bp and not 75bp in
order to properly size peaks. This is because'tH@erder Least
Squares is the size calling method used.)

= For Yfiler, 75bp to 400bp minus the 250bp

NOTE: If the data in an Identifiler run is too fa@bthe right and the last
two peaks of the size standard (4%%\ and 500 bp) are cut out of
the visible range (as seen in th data view), the run can still
be analyzed by selecting the standard named “L1Z-250-340-
490-500". In this case your s'?ep point for the analysis range

should be set to @dltlonally, QC should be notified to
inspect the inst i@ Is occurrence is usually indicative of
a polymer le \

From theView dr@gf @fbnenu select Samples to return to the samples
tab.

then double to open it

\
Select the an@aﬁ§§method in the project window to highlight it blue, and
N

Wiew Tools Help

%)CE ihd L[] ELW b & Table Setting: |nalysis Vi.. vlm 0 & m|

)Samples I Genotypes I

Status | Sample Marme Sample Type |Analysi3 Method |F‘ane| Size Standard |l
1 h A3-Allelic_Ladder |Allelic Ladder  [[REENgETRET LIZ-250-340 -
2 !k 34113007 .1000F | Positive Contral {ID Shalysis ID2a LIZ-250-340
] h 35-23M b_Cormpo | Sarmple ID Analysis D25 LIZ-250-340 -
<] > : L
Progress Status .. | Shap ||
g. The Analysis Method Editor window will automatically open to the Peak

Detectortab.
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x|

Generall Allele : PEEkDETECTDFl Peak Gualrt':.fl Ciality Flagsl
Peak Detection Algorithin: I.&dvanced LI
Ranges Peak Detection
Analysis Sizing Peak Amplitude Threshalds:
Partial Range LI IF‘ar‘tiaI Sizesll B: I?S R: ITS
Start Pt 2500 Start Size: |75

— - G [rs o: [rs
Stop PE: [S000 Stop Size: [450 I_b‘

LN EIPRAN

Swmoothing and Baselining Q —

h. In the Ranges section, change the start tﬁt and stop psinecessary.
The only other setting that can be ch in this window is the Peak
Amplitude Thresholddor the color of size standard. If the size
standard produced a low thls setting can be lowered to 25
RFU only in orange for_| f|| iniFiler and Yfiler, and only in red
for PowerPlexY. \8 6\

. SIS

. Click OK. ?g~ C)O

J- When you return <t)ieamples tab, you will see that the samples have a
green arrow méé@ status column signaling that a setting has been modified
and it needng e re-analyzed.

K. Click g Qhe green analyze buttl ® in the toolbar to re-analyze with

the ified setting.

3. Genotypes P@Q Locus Specific Quality Flags

3.1. PROBLEM: You see “no room for labels” in the panes of the Samples Plot
window.

a.

In theProject Windowselect the Genotypes tab, and then click the plot
button (Analysis >Display Plots or Ctrl+L). This plot window dispky
each locus in a separate pane; this is called@emotypes Pl6t Here

you can clearly view each locus with its relevant quality flags. Once you
are in the plot view you can toggle between the SamplesaRtbthe
Genotypes Ploby going to the Project Windoand selecting the Samples
tab or Genotypetab.
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b. If a locus contains a peak that exceeds the saturation threshold of the

3130x a pink line will indicate the affected basepair range in every color,
and draw attention to areas where the off-scale peaks have created pull-up.

C. These pink lines can be turned on or off from the plot window by selecting

View - “Off-scale peak indicator” from the pull down menkrsure that
the off scale peak indication is checked on.

Q>
Samples tab Genotypes tab Q\
Plot button Q\
N

Project Window,

(F)GeneMapper ID ¥3.2.1 - sther ,41706_267L ~.51_0.1 - gmid Is Logged In _ ol =]
File Edit Analysis  Wiew S
L LY oY Slm||os| - |
=-=FFroject | | Samples | cendtyp \\ -
o [Status [Sa [Size Standara [Fun b [sec [sFnF
. : copyormn_ B B[
02-2041307.101% | Positive Control |ID Snal LIZ-250-340 [= T R
2 Ositive Cortr ol nalysis opy of Run_ [] ]
E] 03-041307.101¢|Negstive Cantre |0 analysig L Jaed ) LIZ-250-340 Copy of Run_ [ ] H |m (m
4 Od-Comp 28-38 | Sample 10 Anaiegis 2 LIZ-250-340 Copy of Run_ ] H |m (m
5 05-Comp 28-36 | Sample o anal N LIz-250-340 Copy of Run_ [ m m m
& 0B-Comp 28-3C | Sample 1D anakysts O\NPzs LIZ-250-340 Copy of Run_ [ m m m
i | :::v I 3|
o nalysis Completed I __step |
&)

OO
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Locus Specific Quality Flags

f_?_::l]enotypes Plot -10] =l
File Edit “iew Tools Alleles Help
Plat Setting: IID Analysis LI @ | | Panes: |2 ‘I
[ | | Al | | o o ] |
Samnple Name |us |nn-r |mm |LPH |sw |m |nn |r.:r.: |DVL !
34—M50207.1600H§|- | | |- |- | |- | |- =
[DZ51338 ]
300 20 220 230 240 350 260 270

A
i} 4 . N
oL a3 '\V‘
Pull-up 32043 339.13
from a 697 5573 (LQ =
7858 RFU \

peak in the H Q\
blue CSF 440 \
locus '\Q
24-ANS0207 16O0PE | [ | | | |- | [ | | | | d‘. N K
[DiZ5433 VAV A l

100 120 140

oL
G5 | Pull-up J
from a ?~ Pull-up from
7672 RFU O\ = a 8559 RFU
peak in the \$ 12113 peak in the
green D3 (\ blue D8 locus
locus C)O <
Q’\\

d. Req})dless of peak height, if the pink off scale indicator is not triggered,
sample does not need to be rerun.

e. If the pink off-scale indicator is triggered, do one of the following (may be
team specific):

I. Remove all peaks in the sample and run at a dilution (oversaturated

single source samples with plateau shaped or misshaped peaks or
mixtures)
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ii. Remove all peaks in loci containing pink saturation lines and in all
other loci within that base pair range. These other loci will also be
easily identifiable because they have the pink line indicating where
the overblown peak from the other color has interrupted that entire
base pair range. Rerun at a lower parameter (if applicable) or with a
dilution.

The quality flags in th&enotypesvindow indicate locus specific
problems. If a yellow “check” flag, or a red “low quality” flag result in
any of the columns, refer to the appendix A — “Qulity Flags” for a
description of the flags and the problems thexl'/ tify.

NOTE: The locus specific quality flags can on@'@ viewed in the Genotypes

4. PRINTING

Plot window.
,\Q

Q &
NG

N
4.1. PROBLEM: The peaks in@g\pri@?electropherogram appear unusually

small.

a.

P
XN . .
The maximum RFL@lgnaI in each color is used to calculate the Y axis
cut-off value fob plot display.

When theﬁo(a.lfysis range includes too much of the dye blob region that
appears@t the beginning of each run, the Y axis cut-off will be very high
beczi@the blobs in the beginning of the run generally have high RFUs.

A&@ esult, the true peaks will appear really small in the plot display.

C. Qo adjust the Y axis cut-off, move the mouse pointer over the numbers on

the Y axis. Notice that the pointer will turn into a magnifying glass.
While holding the left mouse button down you can move the magnifying
glass up and down the Y axis and a box will form outlining the area to be
zoomed in. Choose a level directly above the tallest peak. When you
release the left mouse button, the area will automatically zoom in.

If you need to zoom back out to the full range, double click on the Y axis
while the mouse pointer is in the magnifying glass form.
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ngh RFU dye blOpS e [DIe5433 | WA |[TPOX_|[DIESEL
exceed the detection | J 0 a G
thresholc — | " uw
2000
Box outlining the _—p A
area to zoom in
J N

[X 1567 ¥ 224]

e. Do this individually for each color where@ eak display is affected by
the high RFU blob region. ,\
f. Print the electropherogra de's@i%ed in section H. Printing

QARG
NS
0\2\ O\

5. ALLELIC LADDER
5.1. PROBLEM: All of the?a%\g)the ladders and my samples are labeled
“oL". xS
o

Make sure that onlﬁhe allelic ladders are designated as “Allelic Ladder” in the
Sample Typeol in the project window and rerun the analysis.

<>°°§
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5.2. PROBLEM: There is a confirmed off-ladder in my sample, how do |
determine the closest allele call?

a. Select the ladder with your sample and view the plot by clicking on the
Display Plots button in the toolba,l!",I”!“!I
b. Turn off all colors except the color in which the OL appears using the
quick select color buttons in the toolbz..l_.l_
D
C. Turn the bins on by clicking on the Show Bims@in the toolbar.
[T NV
QO
d. Zoom in to the locus where the OL rfbears. The bins for that locus will
be shaded in grey and y&n dg\ ine what the true allele would be.
\
6. ALLELE HISTORY ‘2\

6.1. PROBLEM: How do I%T/N@hlstory of an allele that was edited?

a.

Double click on (%allele and a window opens with the allele history of
that peak. an allele is created by the macro, it will read
“GeneMapper HID Allele Calling Algorithm” in the comments section.

The restggFf the table describes the action taken on that peak. In this

exa allele 15.2 was edited as pull-up. The action column describes
wh as done to the peak and the comments column contains the editing

e.

(®)Allele History x|

Bazepair |Allele Mame |User Mame |Modification Date Action Commerts

12511 152 genicd 20081247 1651160 [Created  |Genetdapper HID Allele Calling Algorithm

12511 152 grnic 2005-12-17 16:95:535.0 |Edited 1

Kl | 3]
Export | (5],8 | Cancel |
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b. If when you double click on a peak, a button pops up that reads “add allele

call”, it means that the peak was not labeled by the GeneMapper macro.

6.2. PROBLEM: How do | view all deleted peak calls in a project?

Select all the samples in the sampias of the project window Click the

Samples Plot button to view the electropherogram. IV dropdown menu,
select Allele Changes. Any peak that was called and subsequently deleted will
appear with a strike out as depicted below.

() Sample: \
File. Tools  Alelss  Help
= = = | AN
mmmmmmmm [rraryis viewe =1 || ranes: o L || T | | )
T B [ o e | | (e | | 2 a\V
Sample File Sample Name sQo |05 sQ Al\\

Or-oaceL v A=THTEE r-taeeL Y = ] =1
[DESTITY |[DZISIT 1
100 200 N a0

1. SAMPLE HISTORY

\'
7.1. PROBLEM:H an | see the run log for a sample to determine how the
run was inje and analyzed?

a. q{ﬁ)e project windowinder the samples tab, select the sample(s) of

terest.
b. From theView drop down menu, select Sample Info
C. This view contains all of the information pertaining to the sample

including error messages, current settings, run information, data collection
settings, and capillary information.
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8. TYPOGRAPHICAL ERROR IN SAMPLE
8.1. PROBLEM: There is a typo in the sample name.

In the project windowunder the Sampldsb, click on the sample name in the
Sample Nameolumn and correct the error.

9. TABLE ERRORS
| D
9.1. PROBLEM: An error message occurs when making t@'\allele table.

If you get an error message, this means that y @\Xe exported the combined table
while still in “Analysis View”. Q
N

Run-time errar 13" é> \O&

Type mismatch

Microsoft Yisual B3 x|

! "_\ Tvpe mismatch
L
Help |

Click “End” or OK\ close the error window, and close the excel worksheet
without saving. 489 back to your project in GeneMafpbr. In the Project
Windowcha@he table setting drop down menu to “Casework”. Re-export the
combined es, then re-import into a new excel worksheet.

OO

Contifue | End |

Revision History:
March 24, 2010 — Initial version of procedure.
September 27, 2010 — Updated procedure in Problem 3.1 to indicate what to do when off-scale indicator is triggered.
April 1, 2014 — Procedure revised to include information for YFiler.
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References —Allelic Ladders, Controls, and Size Standards

| dentifiler Allelic Ladder
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| dentifiler Positive Control
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MiniFiler Allelic Ladder
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PowerPlex Y Male Positive Control — Promega
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YFiler Allelic Ladder
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Y Filer Size Standard (LIZ GS500)
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Revision History:
March 24, 2010 — Initial version of procedure.
August 2, 2010 — The profile of the in-house Male Positive Control was changed
April 1, 2014 — Procedure revised to include information for YFiler.
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Default Table and Plot Settings

TABLE SETTINGS — ANALYSIS VIEW: SAMPLES SETTINGS
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TABLE SETTINGS — ANALYSIS VIEW: GENOTYPES SETTINGS
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17| 7 |Alele Edt @ Zhow sl Records VA
18| Ot Fron Clusterin 12} | Show Al Records P&
19| |Off-scale d-) Show &l Records M |- |

« Q | '

v
Showy | Hidle |
—&llele Settings
Murmber of Llleles |1 =1 - Keep tllele, Size, Height, Area, Data Paoint, Mutation and Comenent together
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TABLE SETTINGS — ANALYSIS VIEW: GENOTYPES SETTINGS (continued)

[® ] Table Setting Editor |
General | Samples
—ienotypes Table Settings:
Colurmn Settings: Fort Settitgs:
Showy | Colutnn Fitterirg Canteni -
20| [0 |Share Peak (M) Show &l Records  |MA [+ ] Font: IArlaI LI
21| [T |OneBasepair Mllele (M) |ghow all Records M size: [11
22| [ |Single Peak Artifact (M) |spoyw Al Records | MVA y\‘b‘
23 Split Peak (M) Show Al Records | MA Q
24 p Out of Bin Allele Showe & Recards A \\(L
25 p Peak Height Ratio Showy Al Recards A, \Q
26| |bew Peak Heioht Show &l Records | MA \Q
7| |Spectral Pull-up Show &l Recards | é
v
% |7 |Alele Number Show &)l Recards '\% 6’5’\'
|
29| [ |BroadPeak Shaw Al Records N\ ’en>\
30 I_ Doukle Pesk (SMP) Showve &l Recrd \ MiA O
A P\
3| |Narrow Bin (SHP) Shaw @ds
32| Control Concordance Sha AIN?ECDI’B\ M
<
33 p Crverlap (HID) Shioww &l = MiA
34| |Cross Talk shoer @;mrds M,
AN Genatype Quality _@'MII Recards MiA
36| [T |U=er Defined Column 1 r\‘gghuw Al Records
37|~ |UserDefined Colum Q Shiowe Al Records
AN
. N )
38| [ |UserDefined 6‘&” 3 Show All Records =
1 Q) | v
A
Showy | Hidle |
—&llele Settings
Murmber of Llleles |1 =1 - Keep tllele, Size, Height, Area, Data Paoint, Mutation and Comenent together
Dk, Cancel
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TABLE SETTINGS — CASEWORK VIEW: SAMPLES SETTINGS

(¥ Table Setting Editor x|

General Genotypes

—Samples Table Settings:

Show All Records o

rColumn Settings: Fort Settings:
Showy | Calumn Fittering Cantent
1 | Stetus Shaw All Records [N Fort: Jor v
2 Sample File Shove &1 Records s Iﬂ
3 Sample MName Show Al Records \v‘
4 Sample D Shiow &l Records (I,Q
5 Carmmerts Show Al Records Q\\
& Sample Type Showe All Records Q\
7 Specimen Category Shiow &)l Records '\
& Analyzis hethod Show Al Records \é
q Panel

I')Q

10 Size Standard

\%
N
Showe &1 Reco’r.dge\\ ‘(o

N g

Matrix Shaw Al W C)k)

1

o~
12 Run Matne Show AWDM\ \\J
13 Instrument Typoe Shiowy AII'R 0(@\
14 Instrument 10

Shaw A)L@hrds
N
Sh@ll Recaords
Reference Data 43%\, All Records Ri2,
P N
Sizing Cuality Overrid}iﬂo Show All Records HIA
Sample File hat FWE}\

O
Mhatriz NDR@

Size S‘tanMNut Founi

15 Run Date & Time

16

17

18 Show All Records R,

19 Show &l Records RUA,

20 Showe All Records R,

21 Off-scale Show & Recards M

22 Sizing Cuality

Show All Records RA,

23 User Defined Column 1

Show All Records

24 U=er Defined Column 2 Show All Records

User Defined Column 3

25 Showe All Records

S s N S R R R EE R E

Showy | Hide |

Ok | Cancel
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TABLE SETTINGS — CASEWORK VIEW: GENOTYPES SETTINGS

(® JTable Setting Editor x|
General | Samples .......
~Genotypes Table Settings:
~Column Settinos: Fort Settings:
Showy | Column Fittering Contert I J
: Font: |Arial i
1 r | Sample File Show &1l Recards I
Size: |11
2 |7 |=ampls Mame Show &l Records I
3| |SamplelD Show Al Records Q'\&
4 |7 |RunMame Showe &1l Records \(1,
s Panel Shiowe &l Records Q\
6 |7 |Marker Show &Il Recards Q\
7 |@ |Dve Show Al Records | K'\
B | Al Show All Records \'O
N
a | |Sie Showe &1l Records .XV Q
: N
10| |Height Shiow &l Recordse\\ .ré.?
~\ ~\
11 Pesk Area w
- Showy &1 P O
12| [T |DstaPoint Shaw Avéc.rd\ \\D)
- M \J
13| hluitticor Shiowe A1 R 0(@
14 | |7 |AE Comment Show A)L@hrds
15 Irtegration Comments Sh@ﬁemrdg
16| Allele Display Overflow 43%\, All Records RA
AN
17| 7 |Allele Edit {(\‘0 Show All Recards | M
18| |Omit From Cluste{r\i.r:@\lPle: Show All Recards | P&
19| (oftascae_ Q) Show & Records | -
1| O | k
Shioe | Hicle: |
~allele Settings
Mumber of Alleles |1 ] [ Keep Allele, Size, Height, Area, Data Point, Mutation and Comment together
ok Cancel
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TABLE SETTINGS — CASEWORK VIEW: GENOTYPES SETTINGS (continued)

(¥ Table Setting Editor

General | Samples | Genatypes]

~Genotypes Table Settings:
rColumn Settings: Fort Settings:
Showy | Calumn Fittering Canterd J
Forit: |&rial =7
20| |Sharp Peak (M) Show AllRecards  |MA |2 I
21| |oneBasepair Alele M) |chow sl Records N size: f11
22 I_ Single Peak Artifact (M) Showe &l Records TN \&
23| [0 |Splt Peak (M) Show &l Recards |
24 I_ Cut of Bin Allele Showe &l Records VA, \
25| 7 |Peak Height Ratio Show Al Records | MA Q\
25 | [ |Low Pesk Height Show &l Records A K'\
27| [0 |Seectral Pull-up Show Al Records fo-‘*; \'O
26 |Alele Mumber Show All Records .& 4 Q@'
20| [T |BroadPeak Show & Recor Ni2, ,e'y\
2 QAN |

30 Doukle Pesk (SMPY [l

r Show Al s é)
3 [ [Marrow Bin (SNP) Shaw ch"’d\ e
320 Control Concardance Show AII‘RESC‘(@\ A,
33| |Overlap (HID) Shawy A),_@g;ds NS,
34| |cross Talk Sh@ﬁewds M,
A Genotype Quality 4% Al Recards TN

P N

3 Uszer Defined Column}o‘o Show Al Records
Tr User Defined Col{u.r@ Shawe Al Records
38| [T |User Defin @ﬁ” 3 Shiowe Al Records =

1| | »

Showy | Hicle |
—&llele Settings
Mumber of Alleles |1 5 - Keep &llele, Size, Height, Area, Data Paint, Mutation and Comment together

oK

Cancel
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PLOT SETTINGS: ANALYSIS VIEW

Analysis View: Sample Header

Plot Settings Editor x|

I Genotype Headerl Sizing Tablel Labelsl Display Seﬁingsl

~Sample Header Settings:

Showe [ Column
1 ™ Sarnple File

2 | ¥ Sarnple Marme '\b‘

Panel \(I/Q

Q\

S| Off-zcale Q\
E | W Sizing Guslity \
9

X

SN
0\2\ =

4 ] Sizing Cuslity Owverridden

&
L
v | _nee |
$
@(\&'C) oK | Cancel
S
S

Analysis View: Genotype Header
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Plot Settings Editor x|

| Sizing Tablel Labelsl Display Seﬂingsl

Generall Sample Header

rGenotype Header Settings:
Showy | Calurmn
1 = | Sarple File B
2\ Sample Mame
3 Panel
41 tarker
5 |W Off-zcale y\b‘
§ | Sharp Peak (M) (LQ
T Cne Bazepair Allele (W) \\
5] |- Single Peak Artifact (b)) Q\Q
R Split Peak (M) \
10 Cut of Bin Allele = K

&

e
Plot Settings Editor x|

General I Sample Header  GEnotype Hﬁﬁ@zing Tahle | Lahels I Dizplay Settings I

C.
s Header Sethi B
enotype Header Seftings: " \ W j
|Sh0w |COIumn (\\'
- - N
"V Peak Height Ratio |
¥ ..(\0
120 Lo Peak Halkt
~
13| & Spect -Lp
-\
14| AMgeplumber
15| & Broad Peak
16| [ Double Peak [SMP)
17 Tlarrawy Bin (SRP)
18| @ Contral Concordance
18| @ Cwverlap
0 Genotype Guality =
Shios | Hide |

Ok | Cancel |
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Analysis View: Sizing Table
|
| Labelz I Dizplay Settingz I
—Sizing Table Settings:
Column Settings: Font Settings:
Showe | Calumn
10 |D\,r'e.l'SampIe Pesk ot IAriaI LI
2 \¥ Sample File Mame e I'I1
i Marker
4 ¥ Allele \v
I Size (LQ
6 |V Height \\
T Ares \Q
8§ |[w |DstaPaint }\Q
\\
<,Q x0O
Shawy | Hids | A/ ‘Q(b'
%\. AN
&0 @ |
?b )
« iew: Labels
Plot Settings Editor x|

General | Sample Headerl Genatype @er
~Show Labels:

| Sizing Table Labels | Display Settings |
—Withen opening the Plot Window:

Lakel 1:
Lakel

Lakel 3:
Lakel 4.

I Show data tyvpe prefixes
v Showe type of edit
I Irvvert rutant labels

IHeight =2 I

Lakel Colar: ID\;E Color-Border

IAE Cornrment 'l

Font:  |Times Mew Rofman =]
Size: IEl j'
Ok Cahcel
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Analysis View: Display Settings

Plot Settings Editor x|

Generall Sample Headerl Genatype Headerl Sizing Tablel Lahelz Display Settings I
~WWhen Opening The Plot YWyind o

= Uzethe dizplay zettings last used for this plot
% Uszethese dizplay zettings:

~For both Sample and Genotype plots:
Panes: 2 ;I b‘
E] AN R r N ET Y QY
H-Awis |Eiasepair3 ﬂ oD is |Su:ale individuzlly ﬂ '\\(1/
V¥ Toolkar IV Showe Off-scale \Q

N

For Sample plot only:

AL I I S S
Bl 1| x\Q(b
~For Genotype plat anly: ,\.JK\ éu
| hdarker hargin: |5_bp &\‘C)O
o)
(@) | Cancel |
)
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PLOT SETTINGS: PRINT — IDENTIFILER ALLELIC LADDER

Print — Identifiler Allelic Ladder: Sample Header

Plot Settings Editor x|

General ;5 | Genotype Headerl Sizing Tablel Labelsl Display Seﬁings'
rSample Header Settings:
Showe | Calumn

1 | Sample File
2= Sample Mame v
3 Fanel \
4 Sizing Guality Cverridden (LQ
S\ Off-scale \\
E | Sizing Guality \Q

s\
‘srx\, | g@L
?X~QK {)gancel |
o

Print — Identifiler

lic Ladder: Genotype Header

Plot Settings Editor x|

Genersl | Sample Headeya @)Stype Header | sizing Takle | Labels | Display Settings |
rGenotype Header Se{é\\

Showe |Col
11 =
2 p\ arnple Marne

Parel

Marker

Qff-zcale

Sharp Peak (M)

COne Basepair Allele (W)

Single Peak Arifact (M)

Split Peak (M)

Ooafaa|oaaia

Cut of Bin Allele

Shawr | Hicle |
OK | Cancel |

Boxes 3 — 20 are unchecked
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Print — Identifiler Allelic Ladder: Sizing Table

Plot Settings Editor x|

I Labelsl Dizplay Seﬂingsl

Generall Sample Headerl Genotype Header S

Sizing Table Settings:

rColumn Settings: Fort Settings:
Shoene | Column
1 ||Dyer‘3ample Peak Fort: IAriaI =
2 | |3ample File Name Size: |11
iV Marker
4 | Allele \v
5 |7 |size (I/Q
5 | W Height \\
- Area \Q
g | Diata Point \Q

N
Showe | Hide | <’O 6.\'0
lg\ E 3

&P
Print — Idermle %Iic Ladder: Labels
)

Plot Settings Editor

General | Sample Header' Genoﬂ;{e‘ der' Sizing Takle Labels | Display Settings
PRy

Show Labels: N ~then opening the Plot Windom:

&

Lakel 1: le Call ¥ [ Show data type prefices
La Size b [ Show type of edit

Label & [Mone =] [ Inwert mutant lakels
Label & uone - Label Color: ~|Dye Color-Border |

Fort: ITimes Mew Raman |

Size I:5 j'

QK | Cancel |
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Print — Identifiler Allelic Ladder: Display Settings

Plot Settings Editor

—hen Opening The Plot wWind o

" Uszethe display seftings last used for this plot
i+ Uze these display seftings:

—Far both Sample and Genatype plots:

Panes:

X-Avis: [Basspairs = v-pois: [scale individually
F Toolbar |_ Showe Off-zcale

I_Ii|u|_| bl o b4 s \Q'\

=S

/\)

\U

—Far Sample plot only:

LY B @
TalE W10

—Far Genotype plat anl N
YRE R . KO

harker Matgin: I bp Q’\

- C')

QK | Cancel
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PLOT SETTINGS: PRINT — IDENTIFILER 28 CONTROLS

Print — Identifiler 28 Controls: Sample Header
x|

General S rI Genotype Headerl Sizing Tahle | Labelsl Dizplay Seﬂingsl
~Sample Header Settings:
Show | Calumi

1 | Sarmple File
2 ¥ Sample Name
3 [ |Panel v
L Sizing Guality Overridden \
s\ Off-zcale \(LQ
- \

Sizing Guality Q

Print — Identifiler &3 Controls: Genotype Header

Plot Settings Editor

Generall Sample Header GEHD‘Q Gcler | Sizing Tablel Labelsl Display Seﬁingsl

Fenotype Header Settings: A\
~
Showvy | Columi ,f\w
T Sammple Fi =
N
2 |V Sam| @?r’ne
SR
4 Marker
5 Cff-zcale
IR Sharp Peak (M)
T Cne Bazepair Allele (hd)
a8 | Single Peak Artitact (M)
9 Split Peak (M)
LA Cut of Bin Allele =

Ok | Cancel |

Boxes 3 — 20 are unchecked
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Print — Identifiler 28 Controls: Sizing Table
X

~Sizing Table Settings:

rColumn Settings: Font Settings:
Showy | Calumn
1 - |DveJ'SampIe Peak Fart: IAl’lﬁl LI
2 |= Sarnple File MNarme Size: I'l‘l
IV Marker
4 | Allele \v
5 | W Size Q
B | Height \\(L
T |Area \Q
8 |V Drata Poirt \Q
O 0
o | ] P
*
N AN

Plot Settings Editor

General | Sample Header I Genotype @a’% Display Seftings I
~Show Labels: \ —WWhen apening the Plot wind o

&

Label1: |89t

[ Show dats type prefizes

Labele e - [ Show type of edit
Lakel 3: ¥ |Height vI [ Invert mutant labels
Lakel 4 INone 'I Lakel Colar: IDye Color-Border j

Font  [Times New Roman =1

Size: I5 j'

Ok Cancel
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Print — Identifiler 28 Controls: Display Settings

Plot Settings Editor

—hen Opening The Plot wWind o

" Uszethe display seftings last used for this plot
i+ Uze these display seftings:

—Far both Sample and Genatype plots:

Panes:

I_IT_I_I [ b4 5]

¥ Toolbar [ Show Off-scale

M-tixis: [Basepairs =l vepuis [Scale individuslty

=l

—Far Sample plot only:

T alal WE L N

O wow &

6\0

o

"9

—Far Genotype plat anly: 0\" C)O
E Ny
Marker Margin: |5 bp O\
] $
>
Ok Cancel
Q =
2
\)6\
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PLOT SETTINGS: PRINT — IDENTIFILER 28 SAMPLES

Print — Identifiler28 Samples: Sample Header
x|

General S rI Genotype Headerl Sizing Tahle | Labelsl Dizplay Seﬂingsl
~Sample Header Settings:
Show | Calumi

1 | Sarmple File
2 ¥ Sample Name
3 [ |Panel v
L Sizing Guality Overridden \
s\ Off-zcale \(LQ
- \

Sizing Guality Q

Plot Settings Editor

Generall Sample Header GEHD‘Q Gcler | Sizing Tablel Labelsl Display Seﬁingsl

Fenotype Header Settings: A\
~
Showvy | Columi ,f\w
T Sammple Fi =
N
2 |V Sam| @?r’ne
SR
4 Marker
5 Cff-zcale
IR Sharp Peak (M)
T Cne Bazepair Allele (hd)
a8 | Single Peak Artitact (M)
9 Split Peak (M)
LA Cut of Bin Allele =

Ok | Cancel |

Boxes 3 — 20 are unchecked
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Print — Identifiler28 Samples: Sizing Table
X

~Sizing Table Settings:

rColumn Settings: Font Settings:
Showy | Calumn
1 - |DveJ'SampIe Peak Fart: IAl’lﬁl LI
2 |= Sarnple File MNarme Size: I'l‘l
IV Marker
4 | Allele \v
5 | W Size Q
B | Height \\(L
T |Area \Q
8 |V Drata Poirt \Q
O 0
o | ] P
*
N AN

)

> U

Print — Idgr:ti @28 Samples: Labels
Plot Settings Editor |

General I Sarmple Header I Genotype @a’% Sizing Table : Display Seftings I
~Show Labels: \ —WWhen apening the Plot wind o

&

Lkl 1: .N% al = [ Show dats type prefizes
Labele e - [ Show type of edit
Lakel 3: ¥ |Height vI [ Invert mutant labels
Label 4 INone 'I Lakel Color: IDye Color-Border j
Font  [Times New Roman =1
Size: I5 j'
Ok Cancel
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Print — Identifiler28 Samples: Display Settings

Plot Settings Editor

—hen Opening The Plot wWind o

" Uszethe display seftings last used for this plot
i+ Uze these display seftings:

—Far both Sample and Genotype plots:

Panes: Q
Ll blule b4 N

MW-Ais IBasepairS ;I - DiE ISl:aIe incliviclually ﬂ \(I/Q

W' Toolar [ Show Off-scale
s _ QO
ot Sample plot anly: \
[T T _ i O \é
BE wFEwr KL
K MEERN
~Far Genatype plot anly: O i C}o
| Market Margin: IS— bp &\C)O
)
\(- P Ik | Cancel |
QQ

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.




FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR TYPING

GENEMAPPER ID — DEFAULT TABLE AND PLOT SETTINGS

DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 342 OF 545

PLOT SETTINGS: PRINT — IDENTIFILER 31 POSITIVE CONTROL (PE) AND
SAMPLES

Print — ID 31 PE and Samples: Sample Header
x|

FI Genatype Headerl Sizing Table | Labelsl Displaty Seﬂingsl
—Sample Header Settings:

General :3ar

Show  |Calumn
1 0 | Sample File
2w Satnple MNarme v
3 Panel Q\
11- Sizing Guality Overricdden \(L
5 Off-zcale Q\
B \

Sizing Guality Q

?) O Cancel |
X

Print — ID 31 P Qnd Samples: Genotype Header
Plot Settings Editor |

Generall Sample Header G & Header | Sizing Tahle I Labkels I Display Settings |

rGenobype Header Seﬂin{(‘\v
Showe | Column
110 Saﬁ@g -
2 W <\ & Mame
EN Panel
4 10 arker
s Crff-scale
B Sharp Peak (M)
O Cne Bazepair Allele (M)
g |- Single Peak Arifact (M)
NN | Splt Peak (M)
o Cut of Bin Allsle .ﬂ

Ok | Cancel |

Boxes 3 — 20 are unchecked
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Print — ID 31 PE and Samples: Sizing Table
x|

I Labelsl Dizplay Sertingsl

—Sizing Table Settings:
—Column Settings: Font Settings:
Showe | Calumn
i [F | Ry S—— Font: |Arisl Black |
2 |F |Sample File Name ) Iﬂ
3Ir harker
4 |V Allele
R Size
6 |7 Height
T Area
8 | Crata Paint
Shiawy | Hicle: |

Print — ID
Plot Settings Editor |
General I Sarmple Header I Genotype 639 i| Dizplay Settings I
~Show Labels: \ —WWhen apening the Plot wind o

Label1: 2 ! = [ Show dats type prefizes
Label 2= & [~ Show type of edit
Lakel 3V |Height vI [ Invert mutant labels

Lakel 4: INnne vI Lakel Color: IDYE Calor-Border j

Font  [Times New Roman =1

Size: I5 j'

Ok Cancel
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MiniFiler Analysis View: Genotype Header
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MiniFiler Analysis View: Labels
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PLOT SETTINGS: PRINT — MINIFILER ALLELIC LADDER
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Print — MiniFiler Allelic Ladder: Display Settings
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PLOT SETTINGS: PRINT — MINIFILER CONTROLS
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Print — MiniFiler Controls: Display Settings
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PLOT SETTINGS: PRINT — MINIFILER SAMPLES
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Print — MiniFiler Samples: Display Settings
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Revision History:
March 24, 2010 — Initial version of procedure.
September 27, 2010 — Updated default print settings.
April 1, 2014 — Revised to include information for YFiler.
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STR Results Interpretation

Allele Calling Criteria

Results are interpreted by observing the occurrence of electropherogram peaks for the
loci that are amplified simultaneously. The identification of a peak as an allele is
determined through comparison to the allelic ladder. An allele is characterized by the
labeling color of the locus specific primers and the length of the amplified fragment. See
the Appendix for a listing of each locus in each multiplex. '\b‘

For each locus an individual can be either homozygous r@%mw one allele, or
heterozygous and show two alleles. In order to elimi @%ossible background and stutter
peaks, only peaks that display intensity above the um threshold based on validation
data — 75 Relative Fluorescent Units (RFU’s) — arE'T’abeIed as alleles.

O
A. Computer program processinﬁé% E{D\r'aw data:
\ N\
1. Recalculating fluor \ggncéseaks using the instrument-specific spectral
file in order to %@g?t @(ﬂ]e overlapping spectra of the fluorescent dyes.
2. Calculating the fr g@ent length for the detected peaks using the known in-
lane standard f ents.

3. For Identi 28, ldentifiler 31, PowerPlex Y, Minifiler, and YFiler
(syste ith an allelic ladder) — comparing and adjusting the allele
cate &s to the sizing of the co-electrophoresed allelic ladder by
cal ting the off sets (the difference between the first allele in a category
the first allele in the allelic ladder at each locus).

4, For Identifiler 28, Identifiler 31, PowerPlex Y, Minifiler, and YFiler —
labeling of all sized fragments that are above threshold and fall within the
locus specific size range (see Appendix). Removing the labels from minor
peaks (background and stutter) according to the filter functions detailed in
the appendix of this manual.
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Manual Removal of Non Allelic Peaks

Additional non-allelic peaksnmay occur under the following instances (Clark 1988,

Walsh et al. 1996, Clayton et al. 1998), which may be manually edited. Make sure not to
remove any labels for potential DNA alleles. All edits must have a reference point on the
editing sheet. When in doubt leave the peak labeled for review. Mixture samples must
be edited conservatively and only electrophoresis artifacts can %ieliminated. Peaks in
stutter positions cannot be edited for mixtures, except when ed, (see D4).

A. Pull-up (1/

1. Pull-up of peaks in one color may be && to very high peaks in another
color. Pull-up is a spectral attifact tlat is caused by the inability of the
software to compensate @ tral overlap between the different
colors if the peak he h

2. The label in the @/\/I” have a basepair size very close to the real
aIIeIe in the ot he peak that is considered an artifact or “pull

p” will always ter than the original, true peak. Itis possible for a
partlcularly hlgh ter peak in for example blue or green, to create pull

up in red or 6{([) e.

3. Spectral acts could also be manifested as a raised baseline between
two h| eaks or an indentation of a large peak over another large peak.
La Iaced on such artifacts can be removed and is known as “spectral
6 -subtractlon”.
B. Shoulder

Shoulder Peaks are peaks approximately 1-4 bp smaller or larger than main
alleles. Shoulder Peaks can be recognized by their shape; they do not have the
shape of an actual peak, rather they are continuous with the main peak.
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C. Split peaks (“N” Bands)

Split peaks are due to the main peak being split into two peaks caused by the Taq
polymerase activity that causes the addition of a single “A” to the terminus of the
amplified product (“N+1” band). Since allele calling is based on N+1 bands, a
complete extra “A” addition is desired.

1. Split peaks due to incomplete non nucleotide template A addition should
not occur for samples with low amounts of DNA

X
2. Split peaks can also be an electrophoresis a;&l?:t and attributed to an
overblown allele. Additional labels can be@\i d out.
Q
3. Split peaks may occur in overblown s&@les or amplicons due to matrix

over-subtraction. For example, an qverblown green peak may dip at the
top where a pull up peak@es%)n blue and in red. The yellow peak
will also display over-@ cg@q ith a dip at the peak’s crest.

D. Stutter — 4bp smaller th &allele for most systems, or 3, 5, and 8bp
smaller than the mai e foryPowerPlex Y and 3, 4, 5 and 6bp smaller that

the main allele for Yfildr A\

S
(Peaks one repeat ung %nger or multiple units shorter than the main allele may be
stutter, but is rare,

(\
1. The m for each system has an automated stutter filter for each locus
(se pendix for stutter values)

2. @%ddition, for single source samples, potential stutter peaks may be
removed if they are within 15% of the larger peak for PowerPlex Y, and
20% of the larger peak for Identifiler and Yfiler.

3. Identifiler 31 samples have been shown to occasionally display peaks 4 bp
longer than the main allele.
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4, If the main allele has an additional label prior to the main allele label (e.g.

a shoulder peak, 1bp less in size) this peak will be used for stutter
percentage calculation and the stutter might not have been automatically
removed. In this case, the stutter peak can also be removed for mixtures.

5. Peaks that are overblown with RFUs above 7000 (and thus their peak
height has plateaued), will often have a stutter peak that will be more than
20% of the main peak. If the sample is not a mixture, the stutter peaks for
the alleles above 7000 RFUs may be removed. b‘

6. As per the Promega Technical Manual for th %)werPIex Y system,
samples with increased signal (>2000 RF @(utter products are often
observed one and occasionally two rep nlts below the true allele peak.
If the sample is not a mixture, these 5,\ r products can be removed.

\0&

E. Non specific artifacts Q A

This category should be us%( a ed peak is caused by a not-previously
categorized technical p used by non-specific priming in a multiplex
reaction. These artif re ugdally easily recognized due to their low peak
height and their positi o@sl e of the allele range.

3

For YFiler™, this e%)@ppllcable for artifacts at the +/- 2bp position for
DYS19. X,

F. Elevated bas&@é\

Elevate noisy baseline may be labeled. They do not resemble distinct peaks.
Some®1es, an elevated baseline may occur adjacent to a shoulder peak.

G. Spikes

1. Generally, a spike is an electrophoresis artifact that is usually present in all
colors.
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2. Spikes might look like a single vertical line or a peak. They can easily be

distinguished from DNA peaks by looking at the other fluorescent colors,
including red or orange. For Identifilér a spike may appear in the red or
green, but not be readily apparent in the other colors. However, you can
zoom in and confirm the spike.

Spikes may be caused by power surges, crystals, or air bubbles traveling
past the laser detector window during electrophoresis.

H. Dye Artifacts r\b‘

1.

Q

Constant peaks caused by fluorescent dye&}gﬁs not attached to the
primers or is unincorporated dye- Iabeled\%lmers These “color blips” can
occur in any color. Dye artifacts com ly occur in the beginning of the
green, blue, and the yellow6C| rlgh\after the primer peaks (Applied
Biosystems 2004 a and

These artifacts ma ﬁ appear in all samples, but are particularly
apparent in sam |t e or no DNA such as the negative controls.

Removal of a range o%le@s

Mixed samples wh @\ntaln overblown peaks must be rerun. Refer to the
GeneMapper ID A sis Section for more information.

All manual removal eak labels must be documented. This also serves as
documentation fg technical review. Check the appendix for the correct peak
assignments toé;a?ch allelic ladder and the expected genotype of the positive control.

Detection of Rare Alleles

A. Off Ladder Allele

1.

2.

A peak labeled as an OL allele may be a true allele not represented in the
allelic ladder or may be a migration artifact .

If an OL allele could be a true allele, the sample must be rerun.
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3. If an OL allele is seen in a sample which can be deemed inconclusive due
to too few/too many alleles, the sample should not be rerun.

4, If multiple amplifications of the same sample show the same OL allele,
the OL allele only needs to be confirmed once.

5. If multiple samples from the same case within the same run all show the
same OL allele, only one sample needs to be rerun to confirm the OL
allele. N

6. Off-ladder alleles that are within the range o ladder and are called by
the software need not be rerun (e.g., a “19@\ FGA).

7. If an assigned allele is either larger 0;\®aller than the smallest or largest

allele in the ladder, it shou%)e reréq (e.g., a“20” at D3S1358). .
X

8. Use the following tabl%gﬁui(&ce if off-ladder alleles occur in samples
that are injected Witheh sa{@or different parameters:

O O

Table 1 Retesting Stre&es are Alleles

\O\ Injection 2 (of the
L XN same amplification) at .
Injection 1 O(\ same or different Course of Action

injection parameter

Allele labeled as “OL”

X
N\

AIIeI?‘@%d

No rerun necessary
report called allele.

N
%@% labeled as “OL”| Allele called No rerun necessary
& report called allele
VAllele not called Off Ladder Rerun high

No rerun necessary

report allele relative

to position in the

allelic ladder

* If an OL allele is rerun at a different parameted dalls below
threshold, it is not confirmed. Therefore, another run at the original or
higher parameter can be done to confirm it.

Allele labeled as “OL"| Allele labeled as “OL”
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9 After the second rerun, the allele is still off ladder, examine the allele

closely. Ifitis not at least one basepair from a true allele, it is likely not a
real off-ladder allele. In this case, a third injection on another instrument
may be done to rule out the possibility of migration. If the locus is small
and the peak heights are high, the sample may be re-aliquotted and re-
injected.

IV. Interpretation of STR Data W
N
A.  Allele Table (1/0
N
1.

After the assigning of allele names to t@%maining labeled peaks, the
software prepares a result table where(adl peaks that meet the above listed
criteria are listed as alleles,J he allele nomenclature follows the
recommendations of the na]%&l Society for Forensic Haemogenetics
(ISFH), (DNA recom t}@@ 994) and reflects the number of 4bp
dif
O

core repeat units fg nt alleles.

Subtypes displé‘r‘g ir@)?nplete repeat units are labeled with the number
of complete rep atK d a period followed by the number of additional

bases.
OQ

The Y chr§g§ome allele nomenclature is also based on the number of
4bp cor eats and follows the nomenclature suggested in Evaluation of
Y Chr somal STRs (Kayser et al 1997) and the one used in the
Eurgdean Caucasian Y-STR Haplotype database (Roewer et al 2001).

O
B. Elect@nerograms

1.

Capillary electrophoresis plot data containing case specific samples are
part of each case record.

The table reflects the number and allele assignments of the labeled peaks
visible on the electrophoresis plot. The electrophoresis plots are the
basis for results interpretation.
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3. The electrophoresis plot will display peak height information, unlabeled

peaks, intensity differences that may indicate the presence of a mixture,
and will show all peaks at each locus.

4, Looking at the electrophoresis plots also serves as a control for the editing
process.
5. In certain instances it may be necessary to view the electropherogram

electronically:

™

N
a. No peak is above the minimum threshafdbut unlabeled peaks are
visible. Refer to GeneMapper ID A is Procedure.
b. High peaks and very minor peaks\%esent in the same color lane

the highest h color, alleles at weak loci will not

I. Since the F% scale G(the electropherogram is based on
be clearl Ie e loci are imbalanced.

il. ,3\@;{3 for mixture interpretation or allelic dropout
[

o0

iii. Go 9ew menu enter a fixed y-scale fBtot Options,
Window Lower Panel. Generate the new
ctropherogram plot documentation. Do not save

@(’\\' changes.
\)(glot states “no size data available”
OO I. None of the peaks were above threshold

il. The original data which may be visible in the raw data file
of GeneMapper ID displays visible peaks below the sizing

threshold.
d. Distinct unlabeled peak in locus with similar height as
“homozygous” allele. Refer to Section Ill — Detection of Rare

Alleles.
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V. Interpretation of controls
A. Electrophoresis Controls

1. Allelic Ladder

Evaluate the allelic ladder for expected results — Refer to GeneMapper 1D
“References — Allelic Ladders, Controls, and Size Standards” Section.

2. Amplification Positive Control Q\b‘

a. Evaluate the positive control for there:x ected type using the
GeneMapper ID “References — %@c Ladders, Controls, and Size
Standards” Section.

b. If the positive con% as,%&n shown to give the correct type, this
confirms the in g@w electrophoresis run and amplification
set. C)

O .

C. The am catl@posmve control may be run at a different (lower
or highe in'é‘{ion parameter or dilution than the corresponding
samples QQéthe amplification set can pass.

d. Po itgé controls amplified in Identifiler 31 can be amplified in

ection 4 for additional information regarding these controls.

(’g@s te within one amplification set (e.g. replicates a, b and c).
S
N

3. Elect@ﬁfesis Run with Failed Positive Control

a.

Electrophoresis Run containing one Positive Control

I. Fill out an Electrophoresis Failure Report or a Resolution
Documentation and indicate the Positive Control will be
rerun
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il. Retest the Positive Control

a) If the Positive Control passes, then rerun the
complete Amplification Set with the retested
Positive Control. (The entire amplification set,
including the positive control, may be rerun
together as determined by the analyst.)

b) If the Positive Control fails; the Amplification Set
fails. Fill out an Electropho Failure Report or a
Resolution Documentatlp&nd indicate the
Amplification Set will be\\( amplified.

b. Electrophoresis Run contamm&%\)re than one Positive Controls

I use anothe@sitig@ontrol to analyze the run
il. Compl@th@\Control Review documentation

md&~ tB iled Positive Control “will be rerun”
ii. A g&xsample number corresponding to the (failed)

Control to the Editing documentation

CRetest the (failed) Positive Control

V.
XN
((\Q a) If the Positive Control passes; the Amplification Set
0\) passes
OO b) If the Positive Control fails; the Amplification Set
fails. Complete the STR Control Review
documentation indicating the “sample set will be re-
amplified”
C. Reruns / Re-injections

An injection set consisting of reruns or re-injections must have at
least one Positive Control
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Table 2 Interpretation of Electrophoresis Runs

Positive Control — Falil

Controls / Status Resolution
Allelic Ladder - Pass Run passes
Positive Control — Pass
Allelic Ladder — Pass Refer to Section 3

Allelic Ladder(s) — Fail

Run fails Q'\

Positive Control — Fail Fill ou ctrophoresis Failure
Re Resolution
[ mentation

\0&

hJ

Table 3 Retestia&a{&s for Positive Control

Positive Conyd' Regllt’

Course of action

oran@(éze standard correct

N
RAMIN with same result

No Data, Hléé’b\)' Rerun
-Noo eii standard in

lane P

No amplisation product but | Rerun

Re-amplify amplification set

(Oncorrect genotype
D - Could be caused by ill-

defined size standard, other
Genotyper problems or samp
mix-up

Rerun fails to give correct typ

Reanalyze sample, if not able
resolve, rerun amplification
product

e

bRe-amplify amplification set

OL alleles
- possibly Genotyper problem

Rerun amplification product
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4, Electrophoresis Run containing triplicate Positive Controls amplified in
Identifiler 31
a. The alleles which repeat in at least two of three amplifications are

considered part of the composite. The composite for the Positive
Control must pass in order for the amplification to pass, meaning
that alleles of the Positive Control must repeat in at least two of
three amplifications for the amplification set to pass. See section
VIII, Guidelines for reporting samples amplified with Identifiler

for 31 cycles for additional information regéﬂing the composite.

b. If any replicates of the positive contrQ\(lfo not give the correct type,
follow the table below as a guidel@.

TABLE 4 Retesting Strategies for Positive CorLtgo'I\s amplified with Identifiler 31.

Treatment of \@?s PoS. éus
ID31 Triplicate PE Replicate(s) paS\?\sam STRestion Course of action
Controls \2\ 5
PR
Replicates a, b and ¢
: Y O Yes None
Replicates a, b and c; At leas¥one Bs Failed replicate(s) should be rg-
First run due to extr@ k(s Yes aliquoted and injected at same
or missi eak(s) parameters
ganed (;epllcate(s); At I@t one fails The failed replicate(s) cannot be
=2econdrun d extra peak(s) Previously passed used as an electrophoretic
missing peak(s) control for future injections
Replicates a, b and g), "One replicate has Failed replicate should be re-
First run (@) poor size standard Yes injected at same parameters
QO (not overblown)
Failed replicate?’ Replicate has poor Failed replicate should be re-
Secondrun size standard (not| Previously passed aliquoted and injected at same
overblown) parameters
Replicates a, b and c; One replicate has Failed replicate should be re-
First run overblown size Yes injected at a lower parameter
standard and/or re-aliquotted as necessary
Replicates a, b and c; At least one fails Failed replicate(s) should be rg-
First run due to overblown Yes injected at lower parameters
peaks resulting in and/or re-aliquotted as necessary
OL allele(s)
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Follow this table as a guideline, however more situations may arise. If the composite
does not pass after the first run, re-aliquot and/or re-inject affected replicates as
needed. If a failed replicate does not resolve itself, it should not be used as an
electrophoretic control for future injections.

NOTE: Samples may not be amplified/run in Identifiler 31 if the composite does
not pass. All peaks should be removed from electropherograms for samples
associated with a failed Identifiler 31 triplicate positive control.

X

B. Extraction Negative and Amplification Negative Corxll%s

1. PowerPlex Y and Minifiler negative cont;@agand Identifiler 28 and Yfiler
negative controls injected under nor rameters:

a. Evaluate the extr |ve and/or amplification negative
control for expea@

and/or negative control

b. If peaks aé% ﬂDNA are detected in an extraction negative

tive control

I. Reééghe extraction negative control and/or amplification

ii.@ (’\\' Refer to Table 4 and/or 5 for Retesting Strategies
\}»@
@)
QO
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Table 5 Retesting Strategies for Extraction Negative Control

Extraction Negative Result

Course of action

No data available
- No orange size standard in lane

Rerun

Misshaped orange size standard
peaks

Control passes if no peaks are
present

Run artifacts such as color blips or
spikes

Edit

Rerun only if the artifacts are so
abundant t mplified DNA migh
be masked)®

Alleles detected — Initial Run

Rerud\\"

Alleles detected — Rerun

Re- ify control
k@pﬂ y

Alleles detected — Re-amplification

(/

X

SM samples must be re-extracted

Extraction set fails

N &

Amplification N&peitive Re&sult

Table 6 Retestifg&g@& for Amplification Negative Controls

Course of action

No data avallable
- No orange sue&ndard in lane

Rerun

Misshapen o@de size standard
peaks A

Control passes if no peaks are
present

Run artif@gts such as color blips of

splkesiQ

OO

Edit

Rerun only if artifacts are so
abundant that amplified DNA
might be masked.

Peaks detected — Initial Run

Re-run

Peaks detected — Rerun

Amplification set fails
Re-amplify amplification set
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2. Identifiler 28 and Yfiler negative controls injected under “high”

3.

N

parameters

a.

Evaluate the extraction negative, amplification negative, and/or
microcon negative control for expected results

If peaks attributed to DNA are detected in a negative control, refer

to Table 7 for retesting strategies.

I. Re-aliquot and rerun the control at the same injection
conditions to confirm failure. If they{ liquot still fails, the
control (either the original aliqup% one can re-inject the
sample plate) or the second a@q ot must be re-injected with
a lower injection parametes}

il. If a negative control fail&% owing injection with “high”
parameters byt passe&wuh injections under “normal”
parameter a fria{y samples in the amplification set

I ‘&?rameters fails accordingly, whereas

injected wj $\
data froe}san{ s injected with “normal” parameters
passés® O

Identifiler 31 C&’Ho&o

$

Negative con rqﬁ\can display spurious allele peaks and still pass, unless:

a.

ThQ\dIIeIe occurs in two of the two or three amplifications, which
wdicates potential contamination instead of drop-in. If this

appens for only one or two loci, the affected loci must be
evaluated for all samples. The locus is inconclusive for samples
that display the same allele, which is present in the negative
control, at this locus.

If more than two repeating peaks are present in a negative control,
the amplification or extraction fails.

Even if none of the spurious allele peaks repeat in two
amplifications, a control fails if too many spurious alleles are
present. The cut off is > 9 drop-in peaks distributed over at least
two of the three amplification aliquots for three amplifications.
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If a negative control fails, it must be realiquotted and rerun at the
same injection conditions to confirm failure. If the realiquot still
fails, the control (either the original aliquot so one can re-inject the
sample plate) or the second aliquot must be re-injected with a
lower injection parameter.

If a negative control fails following injection with “high”
parameters but passes with injections at “optimal” or “low”
parameters, data from samples in the amplification set injected
with “high” parameters fails accordingly, wt&veas data from
samples injected with “optimal” or “Iov\y—”l/%rameters passes.
Refer to the Table 6 to determine %\ether data for ID28 and ID31
samples may be used with res @t to the pass/fail status of the
associated controls %IDZS 6@d D31 injection parameters.

X

\2§(</ 6\(\’0
o
&
\@\
O
P

Q
%

C)Qé\

OO
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TABLE 7 Interpretation of samples and Retesting Strategies for Negative Controls
amplified with Identifiler 31.
Interpretation

Treatmer’n of Samples may NOT be

E-Neg/M’con . e

Negative Result | Course of action | Samples may be amped/run in:

amped/run in: (All peaks should be removed
Controls
from electropherograms)

Amplified in Identifiler 31, Identifiler

Identifiler 31; PASS None 28 and YM1 (any N/A

RunonH parameter).

parameters ,\b‘

Amplified in Controls should be N

Iqent|f|ler 31; FAIL .re.—ahquoted and N/A @2](

First run on H injected at H

parameters parameters again ,\\Q

Amplified in Controls should be y\\)‘

Identifiler 31; FAIL re-injected at N N/A & N/A

Secondrun on H parameters Q \O

parameters \Q/ 7o)

Amplified in d?r\ifileﬁ%?njected at N Identifiler 31 injected at H

Identifiler 31; PASS None A | iler 28

Runon N C)inje atlorlR and

parameters ‘\Q‘ M

Amplified in Controls shoMd b%>\v

Identifiler 31; FAIL re-injected at L\$ N/A N/A

Run on N parameters

parameters C O

Amplified in \V Identifiler 31 injected at | Identifiler 31 injected at H and

Identifiler 31; PASS No (\ L, Identifiler 28 injected | N

RunonL {2 atl and YM1 Identifiler 28 injected at IR

parameters ) (Q

Amplified in O‘Qf{mtrols may be Identifiler 31, Identifiler 28

Identifiler 31, FAIQ amped in Identifiler| N/A and YML1 (any parameter).

Run on L

28 ,or YM1
parameters

H = High injection for Identifiler 31 samples at 6 kV 30 sec
N = Normal injection for Identifiler 31 samples at 3 kV 20 sec
L = Normal injection for Identifiler 31 samples at 1 kV 22sec
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TABLE 8 Interpretation of samples and Retesting Strategies for Extraction/Microcon

Negative Controls amplified with Identifiler 28.*

Treatment of Interpretation
, Samples may NOT be
E-Neg/M’con . e
Negative Result | Course of action | Samples may be amped/run in:
amped/run in: (All peaks should be removed
Controls
from electropherograms)
Amplified in
Identifiler 28; Identifiler 28 injected at | e
Run on IR PASS None or IR and YFiler Identifiler 31
Parameters A
Amplified in Controls should be Q‘
Identifiler 28; re-aliquoted and ()(
! FAL | S | NIA N
First run on IR injected at IR again
Parameters ,\\Q
Amplified in Controls should be y\\)‘
Identifiler 28; FAIL re-injected at | N/A & N/A
Secondrun on Q \O
IR Parameters \Q/ X
r " N - Y
ﬁjrgﬁt'l'gg: m IS\ \; o cted at || 1dentifiler 31 and identifler 2¢
' PASS None K I injected at IR
Run on | Van ler
Parameters ‘\Q‘ C)
Amplified in Controls mayXbe N\ —
Identifiler 28; amped in YM1 go Identifiler 31 and Identifiler 28
FAIL R TNA wurer
Runon | needed (\ (all injection parameters)
Parameters Il O

IR = High injection for Identifiler 28 samptés at 5 kV 20 sec
| = Normal injection for Identifiler 2 Qa ples at 1 kV 22 sec
* If a negative control is a ied in Identifiler 28 initially, there may not be enough volume for Identifiler
31 amplification \)
O

OO
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VI.

Reporting Procedures

Evidence samples must meet the concordant analyses and “duplicate rule.” To improve
workflow, evidence samples may automatically be duplicated regardless of DNA
concentration.

A. Guidelines for Reporting Allelic Results

1.

Items listed in results tables should be limited to samples that are used to
draw important conclusions of the case, includéggs | deconvolutions.
Genotypes are not reported and should not ferred, i.e., if only a “7"
allele is found; it should be reported as 7. Ali€les and/or peaks are listed
in the results tables regardless of inten@@jiﬁ‘erences, based on the
reporting criteria below. N

N\
If an allele meets the ab(@ep g thresholds and fulfills the
concordant analyses . icate rule as stated in the General PCR
Guidelines, then th le \@ e evaluated for the results table in the file.

For samples arﬁﬁeo@Qdentiﬁler 31 or Identifiler 28, small loci may be
overblown in orfler iS\visualize larger loci. In these instances, use the data
from an injectio lower parameters (or run at a dilution) for the
overblown logi @hereas data from injections with higher parameters may
be used fo lic assignments for larger loci. In this manner, a complete
or near lete profile may be determined. Regarding the small loci at
high ipf@etion parameters, remove the peaks if they are overblown and

r the locus inconclusive at the high injection parameters.

O
4, @no alleles are detected in a locus, then the locus may be reported as

“NEG” (no alleles detected).
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B. Previously unreported rare alleles
1. A distinct peak of the same labeling color outside the allelic range could

be a rare new allele for this locus. This possibility should be considered
if:

a. The overall amplification for the other loci displays distinct peaks
>75 (or 100 if applicable) and does not show artifacts

b. The same color locus closest to the new sk% peak does not have
more than one allele peak, and (19

C. The new size peak is also detecte\G)n the duplicate run.

their relative position to t lel 3@ the allelic ladder. The peak label

should show the lengt S irs and this value can be used to

determine the prop le enclature. A D7S820 allele of the length
i ifilek_js lo d between alleles 10 (271 bp) and 11 (275)

274 bp in Identifi
and has to be rgnafesgt’10.3. The off-ladder allele should be reported
using this nom e.

All alleles that are not preseqt in theé}ellc ladder should be identified by
éa

Off-ladder alll Ié\which fall outside the range of the allelic ladder at that
locus shoul reported as < or > the smallest or largest allele in the
ladder. @(\

&

C. Discr%@jéles for overlapping loci in different multiplex systems

1.

2.

The primer-binding site of an allele may contain a mutation.

a. This mutation may make the annealing phase of amplification less
efficient.
b. Alternatively, if the mutation is near the 3' end, this may

completely block extension (Clayton et al. 1998).

This mutation may result in a pseudo-homozygote type.

a. For a specific set of primers, this is reproducible.

b. However, these mutations are extremely rare, estimated between
0.01 and 0.001 per locus (Clayton et al. 1998).
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If

a pseudo-homozygote type for a locus was generated, evidence and

exemplar samples amplified with the same primer sequence can be used
for comparison.

a.

b.

If

Identifiler has the same primer sequences as Cofiler and Profiler
Plus; however, these sequences differ in Minifiler.

Therefore, the results from amplification with Identifiler may not
be reproducible when compared with those of Minifiler.

the same locus is amplified using a multiplex system with primer

sequences that differ, it is possible to obtain a hs{ 0zygote type in one
multiplex and the pseudo-homozygote in theg&@ond. The heterozygote
type is the correct type and should be repq@ .

VII. Guidelines for Interpretation of Resplts

Q
O
\0&

The purpose of these guidelines is %/&(‘&‘ramework which can be applied to the

interpretation of STR results in c or

e guidelines are based on validation studies,

can be covered by a pre-set . E@)pped with these guidelines, analysts should rely on

literature references, some s% dr and experience. However, not every situation

professional judgment and expertise.

N

A. First evaluate the p ﬁé\in its entirety to determine whether the sample is
composed of one,Q ore contributors.

1.

F

se

orL Qemplate (LT-DNA) samples, refer to the interpretation
&f the manual for samples amplified with 31 cycles.

O
2. @ High Template DNA (HT-DNA) sample profile can be considered to

h

a.

b.

ave originated from a single source if:

Excluding stutter and other explainable artifacts, the sample does
not demonstrate more than two labeled peaks at each locus.

The peak height ratio (PHR)at each heterozygous locus is above
60.5% for samples amplified with the AmpFISTR Identifiléit

for 28 cycles. Note the PHR of a heterozygous pair is determined
by dividing the height of the shorter peak (in RFUSs) by the height
of the taller peak (in RFUs) and expressing the result as a
percentage.
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C. If the PHR falls below 60.5% at a locus, consider whether this may
be due to a primer binding site mutation, degradation, the amount
of template DNA, or extreme allele size differences. Under these
circumstances a sample may be considered single source and
heterozygote pairs may be assigned even if greater imbalance is
observed.

d. If the sample profile complies with the conditions above but three
labeled peaks are present at a single locus, the DNA contributor
may be tri-allelic at that locus. ™

Q\

3. If an additional allele is present at only one@: wo loci, these alleles may
be the result of a low level mixture det only at those loci. The source
of these allele(s) cannot be determineg™I'he sample may be interpreted
according to the guidelines fQr sin%ﬁsource samples.

a. No conclusions ¢ d@n regarding the source of these alleles

B. DNA results may

“B”, or

1.

that cannot be 'bugﬁo Male or Female Donor X.
b. Moreover, r@m isons can be made to this allele(s).

Samples that d?’hot‘m et the single source criteria listed above should
be considered mig@@samples.

sl{'&al((e)scribed in one of three categories, designated as “A”,

“C”.

S

San@; and/or components of samples with data at all targeted loci

s@'dld be categorized as “A”. This category includes the following:
Single source samples with labeled peaks at all loci and no peaks
seen below the detection threshold.

b. The major and the minor contributors of mixtures where DNA
profiles are determined at all targeted loci including those loci
assigned a “Z” if the “Z” designation was due to potential allelic
sharing.

C. The major contributors of mixtures where the DNA profile of the
major contributors were determined including those loci assigned a
“Z" if the “Z” designation was due to potential allelic sharing, but
the DNA profile of the minor contributors were not determined.
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d. Mixtures where the DNA profiles of the contributors were not or

could not be determined and no peaks were seen below the
detection threshold.

2. All samples or components of samples that are not categorized as “A”
described above or “C” described below may be considered “B”. This
encompasses a wide continuum of samples including the following:

a. Single source samples with labeled peaks at fewer than all targeted
loci and/or peaks below the detection threshold.

b. The major and/or the minor contributors_ts\Alixtures where DNA
profiles were determined at less than &argeted number of loci.
At least 4 complete loci or at least 5 including those assigned a

“Z" if the “Z” designation was du \@potential allelic sharing or
dropout, should have been detelined.
C. Mixtures where the PNA prafiles of the major and the minor
contributors could@ne rmined and peaks were noted below
threshold, or al rg is suspected.
N

3. Samples and/or@on@Qs of samples categorized as “C” should not
be interpreted v\ setﬁor comparison. This category includes the
following: AN

a Too few @(S labeled
I. (%D e source HT-DNA samples with fewer than eight
X, beled peaks over four STR loci
QN HT-DNA single source profiles with fewer than eight
ﬂg\g alleles over four loci
O Single source LT-DNA samples with fewer than eight
OC’ labeled peaks over six STR loci in the composite
O iv. LT-DNA single source profiles with fewer than eight
assigned alleles over six loci
V. Single source YSTR data samples with fewer than four
alleles over four YSTR loci
Vi. Mixed HT-DNA samples with fewer than 12 labeled peaks
over six STR loci
Vii. Mixed LT-DNA samples with fewer than 12 labeled peaks
over eight STR loci in the composite
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viii.  Mixed samples where after deconvolution of the major

contributor, there remain fewer than eight labeled peaks
that cannot be attributed to the major component. In this
situation, the remaining alleles should not be used for
comparison.

*Note: If after deconvolution, the deduced profile of the major
contributor has fewer than eight assigned alleles over four STR
loci for HT-DNA samples or eight assigned alleles over six STR
loci for LT-DNA samples, the sample sho&lh‘be interpreted as a
mixture for comparison only. (1/

N
Too many peaks labeled Q
I. Mixed HT-DNA sample t show seven or more labeled

peaks (repeatjng or nc@-repeating) at two or more STR loci
ii. Mixed LT- a s that show seven or more labeled
r

peaks at¥d-or. STR loci in the composite
Other samp@ﬂra Mstics
I. Mi - samples that show excessive number of
{\)ﬁég b@ the detection threshold seen over many loci
xed?T-DNA samples that show excessive number of
eating peaks above or below the detection threshold
over many loci

iii. CMIXEd HT-DNA samples with template amounts less than
(’\\' 150 pg and mixed LT-DNA samples with template amounts

no

(QQ less than 20 pg that show drastic inconsistencies between

replicates.

dOC) Use the Not Suitable for Comparison/Inconclusive documentation

to record the reason for categorizing a sample as category “C”. For
mixtures which can be deconvoluted for the major contributor, but
are not suitable for comparison to the minor contributor, as
described above in 3a iv, document the reason.

NOTE: The interpretation protocols detailed below and in the ID31 interpretation
section accommodate samples from categories A and B.
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C. Interpretation of single source samples.

1. For LT-DNA samples refer to the interpretation section of the manual for
samples amplified with 31 cycles.

2. HT-DNA samples may be used if they fulfill the concordant analysis and
duplicate rule. Refer to the “General Guidelines for DNA Casework”.

3. If multiple injections are generated for a given PCR product, and/or if
multiple amplifications were performed, for eac us select the injection
and/or amplification that shows the greatest\ ber of labeled peaks.

N

4, For replicate results check for consiste &nd assign the allele(s). If
results are not consistent between theJeplicates, a locus may be
inconclusive or assigned a ~Z" Q

S

5. Peak height imbalanceNs & f e of heterozygotes. Refer to tables 8a and
8b for OCME Identifs aligation results. For single source samples,
heterozygote pai a ssigned even if greater than average imbalance
is observed. CeunSider potential contribution of stutter if one labeled
peak is in the s tteasosition of the other.

6.

When a sing EP%eled peak is present, consider the potential for a false
homozygogg is possible that allelic dropout occurred.

a. Iy caution when interpreting samples with labeled peaks below
D)'250 RFU or samples that show a pattern of degradation.
O Regardless of the height of labeled peaks at other loci, if the peak

O
O in question is less than 250 RFU, this could be a false homozygote

and a “Z” should be assigned to the locus to indicate the possibility
of a heterozygote.

b. Consider whether the single labeled peak is at a large and/or less
efficient locus. In Identifiler, these loci are: CSF1PO, D2S1338,
D18S51, FGA, THO1 and D16S539. Consider also whether the
single labeled peak is in the last labeled somfueach color. For
example, in Identifiler, if CSF has no labeled peaks and a single
labeled peak is seen at D7S820, this could be a false homozygote.
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D. Mixture Deconvolution
1. For LT-DNA samples refer to the interpretation section of the manual

for samples amplified with 31 cycles.

2. There are several categories of mixtures that may be deconvoluted.
a. The major contributor is unambiguous.
b. The major contributor and the minor contributor can be

deconvoluted using the specific guidelines descrlbed in the
following sections.

C. The major contributor can be deconvgif@ usmg the specific
guidelines described in the followin tions, but the minor
contributor cannot. \

d. The major contributor or the mjgr*contributor can be
deconvoluted usi n assurge contrlbutor and the specific
guidelines descrlb@ llowing sections.

3. Take the following
evaluating a mixe(\ sgm
a. Forad d le, a locus may be deemed inconclusive for the
deductioh; h@uever this data might still be useful for comparison.

aI @ellnes into consideration when

b. Cautltaé;ék)uld be used when deconvoluting the following types of
QN Mixtures with DNA template amounts between 100 pg and

(5\ 250 pg
N Three person mixtures. These mixtures should only be
8) deconvoluted if one or more contributors are very minor.
O ii. If multiple amplifications are performed, and at a locus,
one allele is seen in just a single amplification.

C. The major contributor may be determined using the specific
guidelines in the following sections without using an assumed
contributor.

I. Mixture ratios and potential allele sharing can be used to
evaluate genotype combinations; however, the PHRs of the
allelic pairs should meet the specific guidelines described
in the following sections.
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i. For potential allele sharing, consider all possible genotype
combinations at each locus and chose the one fulfilling the
mixture ratio expectation. If there are two or more genotype
combinations fulfilling the mixture ratio expectation, the
DNA profile at that locus will either include a “Z” or be
deemed inconclusive.

For some samples, the DNA profile of the minor contributor may
also be deconvoluted. The DNA profile of the major contributor
and the mixture ratio expectation should sed, as well as the
specific guidelines described in the fo@ng sections. In order to
facilitate this process, it may be use amplify the sample with
more DNA, if sufficient DNA is avei[able.

The DNA profile of a assuma\contributor may be used to
determine the mozg6 ly ile of another contributor. In this
f.tl(&

situation, the P ssigned contributors should meet the
specific guid s deQenibed in the following sections, taking
potential gl|€lg sh into account. Examples of assumed
contribu%'\n ugie the following:
I. E am&s of assumed contributors include the following:
1) \$ victim that is expected to have contributed
OQ biological material to the sample, and those DNA
alleles are seen in the mixed sample.

(’\\' 2) An elimination sample such as a boyfriend, family
% member, or witness, and those DNA alleles are seen

0\)(0 in the mixed sample.

3) A previously determined profile present in another
sample within the case, and those DNA alleles are
seen in the mixed sample.

il. The report must state this assumption as follows:
“Assuming that (insert name A here) is a contributor to this
mixture,...” refer to the “STR Comparisons” procedure for
further details.
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4, The first step in mixture deconvolution is to determine whether the
sample meets the concordance policy.

a.

A single amplification that fulfills the concordance policy and is
suitable for deconvolution may be used. However, in order to
deconvolute samples amplified with less than 250 pg of DNA
template, duplication should be attempted with the following
exceptions.

I. If a known donor is assumed to be one of the contributors
to a concordant mixture and this knqwn profile is utilized in
the deconvolution (refer to section'\zh‘D for details),
duplication is not required. Q

il. Moreover, concordant mixtursé\(lfsed for comparison only
do not need to be duplicat

In order to fully resolve compo&@ s of mixtures at loci which are

saturated according fo the Genemapper software, samples should

be re-injected at a@io lower parameter.

If multiple injec mm of. en PCR product and/or amplifications

with varying a%%unt NA are generated for a sample, for each

locus selegthe injgotion or amplification that shows the greatest
number§é3be eg-peaks that are not off scale or oversaturated.

I. Fore ple, if a small locus is off scale in the first
inj !s@‘but is within range in the second injection, data

dgr the second injection may be used for that locus.

il. imilarly, if a large locus generates more data from the first

(’\\' injection than another, the data from the first injection may

cate amplifications are performed with the same DNA

@' pe used for that locus.
d. \)@dupli

template amount follow the specific guidelines below for
deconvolution.

5. The second step in analysis is to estimate the number of contributors
to the sample.

a.

A minimum number of contributors to a mixed profile can be

estimated using the locus or loci demonstrating the largest number

of labeled peaks.

At least two contributors:

I. If there are three or more labeled peaks at a locus, the
sample may be considered to have at least two contributors.

1) Consider whether one of the peaks could be
attributed to stutter.
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2) A third labeled peak at only one locus may be an
indication of a tri-allelic pattern.

3) If an additional allele is present at only one or two
loci, these alleles may be the result of a low level
mixture detected only at those loci. The source of
these allele(s) cannot be determined. The sample
may be interpreted according to the guidelines for
single source samples.

il Other indications of a two person mixture include observed
peak height ratios between a singl ‘§hir of labeled peaks at
several loci below 60.5%. Tabl%a and 8b illustrate the
empirically determined hetero{y ous PHR for single source
samples. \Q

N
C.

N

{
At least three con@or \O

Five alleles (re Q. n-repeating) are present at at least two
loci. Stutter th %\xplainable artifacts should be considered
when cou hn:-(\)ﬁ)l ber of alleles at a locus

If the analys Cn)not decide between two and thoagibutors

after applyiQdthe above guidelines, the table below can be
consi@ . However, the analyst’s discretion should be used
when\dding this determination. The entire sample should be taken
int count when determining the number of contributors, which

(gﬁ?y include possible stochastic effects (e.g. peak height
im

balance, drop in, etc).

HT-DNA Mixtures

> 2 loci with >5 different alleles

> 8 loci with > 4 different alleles

Table 9. Characteristics of HT DNA mixtures with at least three contributors
from Forensic Biology study (Perez et al CMJ 2011:393-405).

* Note that these characteristics were not seen for all three person mixtures in
the study.
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6. The third step in analysis is to estimate the mixture ratios of the
contributors.

a. For a two-person mixture, identify loci with four labeled peaks. If
there are none, evaluate loci with three alleles. For a three-person
mixture where there are two major contributors and one very small
contributor, select loci with four major labeled peaks to determine
the ratio between the two major contributors.

b. If applicable, from those loci, select ones that have amplicons of
short, medium and long length.

C. Calculate the ratio of the sum of the hei b\@bf the larger peaks to
the sum of the heights of the smaller s for each selected locus.
For a locus with three alleles (one p gégniﬁcantly larger than
two other peaks), divide the hei P\Qf the larger peak by the sum of
the heights of the smaller peaks

d. A locus with three peaks of anroximater equal heights may
indicate a 2:1 mix \,

e. The resultant «@ may be a range across loci. For
example, theqé&ur \tIO may range from 3:1 to 5:1.

f. Mixtures, 6:94 t llest peaks in one amplification are not the
tallest p&! in@gther amplification, may be approaching a 1:1
ratio AN

g. For high n gre ratios such as 10:1, the estimate may be less
extre n the true ratio since some minor alleles may be below
the d tion threshold.

N
7. Mixed ples whose ratios approach 1:1 should not be deconvoluted
unl ere is an assumed contributor. However, these mixtures may
bbﬁéed for comparison.
8. For all mixtures, a homozygote may be assigned if the following

conditions are met:

a.

Major component

I. If two amplifications were performed, the same major peak
should be labeled in both amplifications. All other peaks
labeled at the locus should be less than 30% of the major
peak.
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The peak height of the potential homozygote should be
above 250 RFU. This suggests that this peak is not a
heterozygote, as the other peak in this pair would be above
the detection threshold.
Caution should be used when assigning a homozygote to a
large and/or less efficient locus. In Identifflenixed
samples, these loci are CSF1PO, D2S1338, D18S51, FGA,
THO1, D16S539, and TPOX. TPOX is a locus prone to
primer binding mutations, which is relevant for mixtures
that contain a homozygote and a hQ ozygote that share the
same allele. Consider also wh the potential
homozygote peak is in the Iasg{ eled locus of each color.
For example, in Identifilér, {OSF has no labeled peaks
and the potential homo e peak is seen at D7S820, this
could be a false hom ygote
If two or m )Q lleles are present at FGA, and the
tallest repeats and another peakizs2>
repeat S|gn a homozygote even if all minor peaks
are Yo @e tallest peak. Rather, assign the tallest
lag¥led gepk and a “Z”.
If hc@ozygote cannot be assigned at a locus, continue to
th Xt step for a two-person mixture or to the step

ific for three person mixtures to determine whether to

sign a heterozygote or a “Z".

or component (for two person mixtures only)

Assign alleles to the major component first. Then, consider

the mixture ratio.

If there is a single labeled peak or a single labeled peak
that cannot be attributed to a major contributor at a locus,
consider potential allelic sharing and allelic dropout.
Criteria to assign a homozygote include the following:

1) The peak height of the potential homozygote should
be above 250 RFU.

2) Caution should also be used when assigning
homozygotes to the last apparent locus in each color
and the less efficient loci as described for major
contributors.

3) The presence of peaks below the detection threshold
could suggest dropout.

4) The template amount should be considered.
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iii. If there is a single labeled peak at a locus and if dropout is
not suspected, the minor component could share the allele
with the major component. If dropout of one allele is
suspected, assign the major allele and a “Z”. Alternatively,
the locus may be inconclusive.

iv. If there are two or more labeled peaks at a locus, but only
one labeled peak cannot be attributed to the major
contributor, if dropout is not suspected, assign the labeled
peak as a homozygote. If dropout of one allele is
suspected, assign the labeled pea)\&hd a“z".

For two person mixtures, follow the steps \gw to determine whether
a heterozygote may be assigned. \Q

Q

NOTE: For two person mix&?s, allglfe\sharlng may be unambiguous.

If that is the case, subt bution of the shared allele prior
to the peak height ran@é

a. Loci with two ed ks in an amplification:
I. onent
1 the mixture is approximately 2:1, and has one

\$ abeled peak in the stutter position, assign the
Q" largest peak and a “Z". If two amplifications are
C) performed, the peak should be the largest peak in

Q both amplifications.
((\Q In all cases, consider the PHR for the two highest
O peaks at each locus for each amplification. To
O assign a heterozygote:

QO a) If two amplifications were performed, one

amplification should have a ratio of at least
67% and the average of the ratios from each
of the two amplifications should be at least
50%. If only one amplification was
performed, the ratio should be at least 67%.
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b) If two amplifications were performed, if the

peaks “flip”, meaning that peak A is taller in
amp 1 and peak B is taller in amp 2, both
peaks may be assigned if the PHR 80%

in each amplification and the mixture ratio is
3:1 or more extreme. |If the peaks flip and
these conditions are not met, the locus
should be deemed inconclusive since the
tallest peak cannot be identified.

C) Otherwise, assign th Bllest peak in both
amplifications anq.@ ” to indicate the
possible preser@g f another allele.

Minor component
1) Assign alleles to \najor component first, then,

considef the mixture ratio and potential allelic
sha@@i t the height of the smaller allele
fr el r allele and consider whether the

Iti notype combinations fulfill the mixture
tig ectation.

2%?‘ If minor peak is in the stutter position, consider
e possible contribution of stutter.

3) \$ the major component is heterozygous, determine
whether part of one or both of the major peaks
could also be attributed to the minor component.

a) Evaluate whether dropout could have
occurred based on the presence of peaks
below the detection threshold, the overall
characteristics of the sample, and the
efficiency of the loci amplified.

b) If dropout is suspected, the locus may be
inconclusive, or if this fulfills the mixture
ratio expectation, the larger labeled peak and
a “Z” may be assigned.

C) If dropout is not suspected, consider
potential allelic sharing, the mixture ratio
and stutter in order to assign a homoygote or
a heterozygote.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

STR RESULTS INTERPRETATION

DATE EFFECTIVE APPROVED BY PAGE
09-01-2014 NUCLEAR DNA TECHNICAL LEADER 411 OF 545
4) If the major component is homozygous, refer to

a.

section 8b to determine whether the minor
component is homozygous. If not, or if it cannot be
determined, assign the minor labeled peak and a
“Z”, or if there is no evidence of dropout, assign a
heterozygote if this fulfills the mixture ratio
expectation.

Loci with three labeled peaks in each amplb‘catlon
I. Major Component
1) If the mixture is approxi Iy 2:1, and has one
labeled peak in the st ﬁe position of another peak,
consider the pote ﬁbontnbutlon of stutter.
a) At loci wit h stutter, if peak imbalance
@maxm@l one may not be able to
ute the locus. However, this
Slt n does not usually repeat in two

&@Ilflcaﬁons
Cb herefore, if the allelic sharing is

unamblguous in at least one amplification,
O\ an allele(s) may be assigned. Refer to the
xS steps below.
6&‘ Identify the two tallest peaks
a) If the PHR for the height of the shortest
(’\\' peak to the tallest peak is 67% or more, the
) locus may be deemed inconclusive.

0\)(0 b) If not, calculate the PHR of the shortest peak

OO

to the second tallest peak. If this PHR is less
than 67%, proceed. Otherwise, the tallest
peak in both amplifications and a “Z” may
be assigned to indicate the presence of
another allele.

C) If two amplifications are evaluated, and if,
in at least one amplification, the criteria in
step b are met and in the other amplification,
the same two peaks are at least the tallest
peaks, proceed below.
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3) In all cases, to assign a heterozygote to the major

component, if it is not readily apparent that the two
tallest labeled peaks could be a heterozygous pair,
calculate the PHR for the two tallest labeled peaks.
a) If two amplifications were performed, one
amplification should have a ratio of at least
67%, and the average of the two ratios
should be at least 50%. If a single
amplification was perf&r‘med, the ratio
should be at least 67RO"
b) If two amplificatio ere performed, if the
two tallest peakﬁsf and B) “flip”, meaning
that peak A is\{aller in amp 1 and peak B is
taller in a , both peaks may be assigned
if the PHR IS >50% in each amplification,
d thelAixture ratio is 3:1 or more extreme.
Q fﬂ@ eaks flip and these conditions are not
@, the locus should be deemed
conclusive since the tallest peak cannot be
?§~ C \° identified.

6) Otherwise, assign the tallest labeled peak in
A\

QA both amplifications and a “Z” to indicate the
OQ possible presence of another allele.
C) d) Note: to evaluate potential allelic sharing,
(’\\' subtract the contribution of the minor
((\Q allele(s) from the major allele prior to
0\) calculating the PHR.
OO . Minor component
1) If the major component was determined to be

heterozygous, consider the peak that cannot be
attributed to the major component and evaluate
whether dropout could have occurred or whether the
minor contributor is homozygous, refer to section
8b.
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2) Consider also the mixture ratio and potential allelic
sharing to determine whether one of the major
peaks could also be part of the minor component.
For example, subtract the height of the smallest
allele from the largest allele and consider whether
the remaining peak heights fulfill the mixture ratio
expectation.

3) If the major component was determined to be
homozygous at a locus, evahgte the PHR for the
other two labeled peaks as cribed above to
determine whether they be considered a
heterozygous pair.

4) If a minor peak is i\ ‘stutter position, consider
the possible cont&@\ion of stutter.

C. Loci with four Iabeé;ﬂ)ea}@% each amplification:
I. Major C ne
1) e i@lre is approximately 2:1, and has one
be nﬂ)eak in the stutter position of another peak,
Q‘ stltjer should be considered. In some cases, assign
?\ e largest peak in both amplifications and a “Z”.
(5\6 ) These situations may occur at loci with high

Q) stutter and when peak imbalance is
C) maximal, however this usually will not
(’\\' repeat in two amplifications.
((\Q b) Therefore, if the alleles are unambiguous in
0\) at least one amplification, both alleles may

be assigned. Refer to the steps below.

OO
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2) In all cases, to assign a heterozygote fomtlagor

component, if the PHR for the height of the shortest

peak to the tallest peak is 67% or more, the locus

may be deemed inconclusive. Otherwise, determine
the peak height ratio for the two highest peaks at
each locus for each amplification.

a) If two amplifications were performed, the
ratio should be at least in one amplification,
the ratio should be at least 67% and the
average of the ratios each of the two
amplifications sh be at least 50%. If a
single amplifica(\ was performed, the ratio
should be at {€3st 67%.

b) If two amplffdations were performed, and

ég two tallest peaks (A and B) “flip”,
Q/ a that peak A is taller in amp 1 and
<\ peak® is taller in amp 2, both peaks may be

\8 @gned if the PHR is50% in each

C) plification, and the mixture ratio is 3:1 or
?g‘\c)o more extreme. If the peaks flip and these

o) conditions are not met, the locus should be
xS deemed inconclusive since the tallest peak
OQ cannot be identified.
C) C) Otherwise, assign the tallest peak in both
(’\\' amplifications and a “Z” to indicate the
((\Q possible presence of another allele.
OC)\)ii. Minor Component
O 1) After a heterozygote is assigned to the major

component, consider the mixture ratio to determine
whether the remaining two labeled peaks may be
attributed to the minor component.

2) Consider also whether peaks are present below the
detection threshold.
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3) If a minor peak is in the stutter position, consider

the possible contribution of stutter.

4) Evaluate the PHR for the two minor peaks as
described above to determine whether they can be
considered a heterozygous pair.

5) The two minor peaks do not have to meet PHR
thresholds if there are clearly only two contributors,
the two heterozygous pairs are unambiguous in one
amplification and any imbalance in the second
amplification can be explai y the contributions
of stutter and the Iength@/ﬁhe STR repeat alleles.

. N : .
10.  Assignment of a heterozygote for a thra@rson mixture with one
clear major contributor and two very IRIRDT contributors.

N
a. Identify the two%g{ e n both amplifications.
[ th

i If the P ight of the shortest peak to the tallest
peak i Yo ore, the locus may be deemed
incoytchrsiv

cacCyitate the PHR of the shortest peak to the second
l@eak. If it is less than 67% proceed. Otherwise, the
eak in both amplifications and a “Z” may be
igned to indicate the possible presence of another allele.
iii. Gﬁtwo amplifications are evaluated, and if in at least one
(’\\' amplification the above criteria are met and in the other
(QQ amplification the same two peaks are the tallest peaks,
&

talles
tall

proceed below.

@O Determine the PHR for the two highest peaks at each locus for
each amplification. To assign a heterozygote at any locus:

I. If two amplifications were performed, the ratio should be at
least 67% and the average of the ratios from each of the
two amplifications should be at least 50%. If a single
amplification was performed, the ratio should be at least
67%.
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ii. Alternatively, if the two tallest peaks “flip”, meaning that
peak A is taller in amp 1 and peak B is taller in amp 2, a
heterozygote may be assigned if both PHR are > 50%. If
the peaks flip and these conditions are not met, the locus
should be deemed inconclusive, since the tallest peak
cannot be identified.

iii. Otherwise, assign the tallest peak in both amplifications
and a “Z” to indicate the possible presence of another

allele.
iv. Due to potential allelic sharing, for&%cus with all peak
heights below 250 RFU, the lo ay be inconclusive and

even the tallest allele should &}\ e assigned.
Q

For three person mixtures With,\ major contributor and two
minor contributors w;ere thegatio is less extreme, approaching

3:1:1 for example w uidelines in step b with the
following additi@ rg\ ion:

At loci wit Qﬁ\t %beled peaks and no indication of other
&Ug

peaks, the PHRs may comply with the guidelines in step
10b, theYoc ay still be inconclusive due to allelic sharing.
However, f$He peak is significantly the tallest peak in both
amplifi qﬁﬁs, one may assign that peak and a Z.

11. For threeéérson mixtures with two major contributors and one very

minor

with

O
20
Q

ributor, follow the two-person rules for deconvoluting loci

, three or four major labeled peaks at a locus.
If only two or three labeled peaks are seen at a locus, potential
allelic sharing should be taken into account. This may especially
be the situation for peaks in the stutter position. In some situations,
only the largest labeled peak and a “Z” may be assigned.
Due to potential allele sharing, for a locus with all peak heights
below 250 RFU, the locus may be inconclusive and even the tallest
labeled peak should not be assigned.
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12. In some situations, not all loci will be able to be deconvoluted within a

sample profile. These loci may contain multiple allele combinations
that fall within the expected peak height ratio. In this case, the major
and/or the minor component(s) at those loci will be inconclusive and
not used for random match probability calculations.

13. Refer to the CODIS manual for instructions regarding the ability to
enter mixed or inconclusive loci into CODIS and the preparation of
the DB Profile documentation.

A
E. Mixtures for comparison only (19
_ | N\ |
1. The mixture must fulfill the concordance\pdlicy and duplicate rule. Refer
to the “General Guidelines for DNA CaSawork”.
2. Consider all results according to theﬁspecific guidelines for sample
comparisons described i S anual.

a. If multiple injec mm of. en PCR product and/or amplifications
with varying a%%unt NA are generated for a sample, for each
locus selegthe injgotion or amplification that shows the greatest
number&éﬁbe eg-peaks that are not off scale or oversaturated

b. If duplicate lifications are performed with the same DNA
template nt, evaluate all data. However, if for one or both
amplifi ns, multiple injections of the same PCR product were
gen,e\ d, follow the guideline above (D2a).

F. Discrepanciie@r overlapping loci in different multiplex systems
1. T rimer-binding site of an allele may contain a mutation.
This mutation may make the annealing phase of amplification less
efficient.

b. Alternatively, if the mutation is near the 3' end, this may

completely block extension (Clayton et al. 1998).
2. This mutation may result in a pseudo-homozygote type.
a. For a specific set of primers, this is reproducible.
b. However, these mutations are extremely rare, estimated between

0.01 and 0.001 per locus (Clayton et al. 1998).
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3. If a pseudo-homozygote type for a locus was generated, evidence and

exemplar samples amplified with the same primer sequence can be used
for comparison.

a. Identifiler has the same primer sequences as Cofiler and Profiler
Plus; however, these sequences differ in Minifiler.
b. Therefore, the results from amplification with Identifiler may not

be reproducible when compared with those of Minifiler.
If the same locus is amplified using a multiplex system with primer
sequences that differ, it is possible to obtain a heterozygote type in one
multiplex and the pseudo-homozygote in the segQvd. The heterozygote
type is the correct type and should be report

TABLE 10A (below). Peak Height Ratios per locusPeak height ratios w@lculated for each locus for 500 pg,

250 pg, 150 pg and 100 pg of DNA amplified with Identifiléor 28 cycle

table depicts the average, the

minimum and the maximum ratios observed.

) »O&
500 pg §</ 25&@'

AVE | MIN L@Q« E MIN MAX

D8 80.61 |83.42,91do8 09 8122 | 59.22 | 95.04
D21 87.18 | 72.Rp~|qoed [8595 |68.69 |[99.64
D7 7957 | 5967 4517 [7392 [s627 [o084
csF [7759 |49.0a0 9006 [7147 [57.48 |e28

D3 9288 | 8593 | 100 82.13 |61.86 |99.82
THO1 | 83.12 ,}3?’1.59 99.28 |7363 |6245 |8886
D13 91,1 Q] 60.59 | 100 87.38 | 7096 |98.92
D16 | @96 |5388 |9384 [s649 |7439 |98.77
p2 Y792 [s5089 |98 [7393 |6067 |8837
D19 |86.14 |7659 |9814 |[s08s |47.29 |97.64
VWA [841 |7474 8943 |8469 [69.17 |99.38
TPOX |75.95 |54.85 |9320 |79.85 [4241 |o96.69
D18 87.12 |5771 |99.92 |8402 |6317 |99.42
XY 8428 |7801 |8752 |o9164 [824 |96.99
D5 90.17 |8407 |9862 |8111 [6812 |89.2

FGA |8971 |7462 |97.13 |8422 |7111 |96.82
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TABLE 10A (below - continued). Peak Height Ratios per locus?eak height ratios were calculated for each locus
for 500 pg, 250 pg, 150 pg and 100 pg of DNA amplified with Idenfffifer 28 cycles. The table depicts the
average, the minimum and the maximum ratios observed.

150 pg 100 pg

AVE | MIN MAX |AVE | MIN MAX
D8 68.50 |44.98 |89.49 [78.18 |49.44 |[9957
D21 7660 |4539 |96.45 |[8555 |[s5517 |o9s.4y
D7 90.25 |76.05 [97.21 [8029 |[54.24 |@(20
csF |77.70 |s6.40 |95.00 |7437 |e168,\|lo282
D3 8474 |6818 |9851 |7548 |45 87.40

THO1 [76.20 [3314 |9969 [7026 [Me¥ba |s6.89

D13 7492 | 4500 |97.37 852 4657 |98.65
P N/ D

D16 [76.73 |[5458 |100¢€/[80@ |56.72 |99.40

D2 69.25 [38.10 |gns5 959 [3261 |7253

D19 82.93 |52.06,( 965007558 [46.80 |96.88
N/

wWA [8074 |53238 7 9848” | 8058 |54.24 | 100.00

TPOX |8256 |7514 JO254 [7275 |69.85 |75.65

D18 |80.65 |[5333\{99.66 [8025 [e6941 |96.02

XY 86.82 | 1288 |96.65 [8237 |68.22 |94.89

D5 7371 _(N68.27 |8160 [84.66 |60.31 | 100.00

FGA [853¢7| 7207 |9375 [8346 [60.44 |96.84
O

OO
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TABLE 10B. Peak Height Ratios over all lociPeak height ratios were calculated for each locus for 1000pg, 500
pg, 250 pg, 150 pg and 100 pg of DNA amplified with Identifitiar 28 cycles. The table depicts the average, the
minimum and the maximum ratios observed over all loci. The average ratio plus two standard deviations of the
mean is also shown.

Standard | Average
Min Max Average | Deviation | minus 2
(StDev) StDev
1000pg | 74 99 90 3 84
500pg | 49 100 85 6 73
250pg | 42 100 81 5 71\
150pg | 33 100 79 6 ox
100pg | 33 100 77 SR
N

pg of DNA and above. The value is 61% for g minimum PHR was seen to be 33% at
100 pg and 150 pg and 42% for 250 pg. T forg Qa heterozygous pair at a locus in one
amplification has a PHR of 33%, then f PKNR'to average 50% in both amplifications, the
second amplification should have a Rgg)o ast 67%. Using this guideline, no assignments
were incorrect. ?~

Note that the average minus two standard devi?ns&he average PHR is a least 67% for 150

AN

\\O

VIIl. Guidelines for reportin{;camples amplified with Identifiler for 31 cycles
XN

Qed in triplicate, the alleles which repeat in at least two of three
sidered part of the composite. When data is included in the results
table; the poole ection does not need to be included; however, the composite is
displayed in below the three rows of the replicate amplifications. These are termed
“repeating or confirmed alleles”. Only confirmed alleles may be assigned to the most
likely DNA profile of a sample interpreted as a single source, whereas only alleles that
are detected in all three amplifications may be assigned to the most likely major DNA
profile of a mixed DNA sample. However, in order to be assigned to a profile (termed
“Assigned Alleles” for single source samples or the “Assigned Major” for mixed

samples), the confirmed alleles must meet the criteria described below. Non-repeating
alleles may be an allele from a minor contributor or may be a PCR artifact. If a sample
was injected with multiple run parameters, combine the information for all of the runs

into the results table.

After samples are a
amplifications are
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1  Sample Interpretation

a. Samples with too few or too many alleles should not be interpreted or used

for comparison:

1. Single source LT-DNA samples with fewer than eight labeled
peaks over six STR loci in the composite

2. Single source LT-DNA samples where the interpretation has fewer
than eight assigned alleles over six loci

3. Mixed LT-DNA samples with fewer than 12 labeled peaks over
eight STR loci in the composite.

4. Mixed samples where after deconvolytisp of the major contributor,
there remain fewer than eight label aks that cannot be

attributed to the major componentQn this situation, the remaining
alleles should not be used for ¢! arison.

*Note: If after dec@luti %e deduced profile of the major
contributor ha§ W an eight assigned alleles over four STR
loci for HT\-@\IA les or eight assigned alleles over six

(for LTXONA samples, the sample should be
d

STR lg L'é
inter@f@ (s) mixture for comparison only
AN

5. Mixed LT@R samples that show seven or more labeled peaks at
two or STR loci in the composite.
6. Othensample characteristics
a. (’\\' Mixed LT-DNA samples that show excessive number of
(Q non-repeating peaks above or below the detection threshold
seen over many loci

OC) b. Mixed LT-DNA samples with template amounts less than
O 20 pg that show drastic inconsistencies between replicates
b. When examining a triplicate amplification result, one must decide if the

sample will be treated as a mixture of DNA or can be treated as a single
source DNA profile.

Samples with 3 repeating alleles in at least three loci must be interpreted
as mixtures.
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Samples with 3 repeating alleles at less than 3 loci may be
interpreted according to the guidelines for single source samples.
Additional allele(s) may be the result of a low level mixture. The
source of these allele(s) cannot be determined. Refer to the
interpretation section below for allelic assignment.

In some cases, a sample should be interpreted as a mixture even if
there are not 3 repeating alleles at at least 3 loci. For example, this
may be evident when results at multiple loci are inconsistent among
replicate amplifications or there are many aq ional non-repeating

alleles. \(19

C. A locus in the assigned profiles may be igned a “Z” to indicate that
another allele may be present. ,\

d. ID 31 samples treated a@ NA profiles are interpreted as
follows:

IIIO

&

tallest r in les in two amplifications. The heterozygote
peaks d no@ave to show a specific peak balance with the
following tions:

The heﬁ%égﬁ%\ &e for a locus is determined based on the two

Qe'peatlng alleles are clearly major alleles, any additional
re ing alleles, which are consistently minor, are not assigned to
single source profile.

When the same repeating allele is in the plus or minus 4 bp stutter
position, and is less than 30% of the major peak in two out of three
amplifications, and is less than 50% of the major peak in the third
amplification, the allele in the stutter position may not be part of
the heterozygote pair. Therefore, a Z is assigned.

If repeating alleles are present, and one allele is consistently major
such that all alleles are less than 30% of this allele in all
amplifications, the major allele may be assigned a homozygote if
the criteria described below are met.

Homozygotes must be interpreted carefully.
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1) An allele must appear in all three amplifications to be
considered a homozygote.

2) The presence of an additional allele in one of the three
amplifications can be indicative of allelic dropout.

* Butif one allele is clearly the major allele and the minor
allele(s) (even if they repeat) are less than 30% of the major
allele in all three amplifications, the g‘ajor allele can be
assigned as a homozygote. N

* Alternatively, if the non-repeatﬁ\ minor allele(s) are >30%
of the repeating major all llelic drop out should be
suspected and the locu marked with a Z, to indicate the

possibility of 8etero gote.
B

 For follow'g/s@os, loci should always be assigned a
Z: \2\

o
FVQIT h@]c)?ecular weight or less efficient loci: CSF1PO,
THY, D16S539, D2S1338, D18S51, and FGA if only
allele could be called

)
\Cﬁ All'loci in samples amplified with less than 20
Q(\ picograms in each replicate

\)(Q » The largest locus with repeating alleleseach color.

OOC’ For example,
D7S820 CSF1PO
Replicate a 9 8
Replicate b 9 NEG
Replicate ¢ 9 10
Composite 9 INC
Assigned Alleles 9,Z INC
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3) If alleles in one of three amplifications are completely different
from the other two amplifications, the assigned allele call for
that locus is inconclusive. For example,
Example 1 Example 2
Replicate a 8,11 8
Replicate b 8,11 8
Replicate ¢ 12, 13 11
Composite 8,11 N 8
Assigned Alleles INC ~N  [8,Z
(LV
e. ID 31 Mixture Sample Interpretation Q\\

I. Determine the number of contidutors to the mixture. LT-DNA
samples are consi @d t person mixtures as follows:
a. Five alleles arées A at least two loci in the composite.
o§§explainable artifacts should be
rectg« en counting the number of alleles at a

.~O
b. Incongist ge’s among the replicates may indicate the presence
of a thi;&Q)ntributor.

If the yst cannot decide between two and three contributors
aftelkapplying the above guidelines, the table below can be
corisidered. However, the analyst’s discretion should be used
en doing this determination. The entire sample should be taken
(})into account when determining the number of contributors, which
OO may include possible stochastic effects (e.g. peak height
imbalance, drop in, etc).
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LT-DNA Mixtures

> 2 loci with >5 repeating alleles

1 locus with> 5 repeating alleles and 2 other loci with different
alleles

> 6 loci with >4 repeating alleles

> 1 locus with 7 different alleles

> 2 loci with 6 different alleles

1 locus with 6 different alleles ard3 loci WiAti)\%ifferent alleles

> 5 loci with five different alleles \q\)

> 8 loci with >4 different alleles* r\'\\v

Table 11 Characteristics of LT-DNA rpiXXdres with at least three contributors
from Forensic Biology study (Perez dfatCMJ 2011:393-405) . * Note that one
LT-DNA two-person mixtyre had 8 oci Wlth 4 or 5 different alleles. The
additional alleles coul ttr| to stutter. In addition, these characteristics
were not seen for all %Z mlxtures in the study.

Determine \<\n ratlcExamlnatlon of the profile from the
injection e g@ed amplification products is often indicative of
the mixtire ra{ .

Mixture ples with apparently equal contribution from donors
can o e used for comparison. Data generated for all replicates
ma&be used for comparison.

<

iv. \)@’mtures may be deduced or deconvoluted as follows:

O

OO

a) Major alleles can be assigned to a major component if they
appear in all three amplifications and if they are the major
alleles in two out of the three. A heterozygote pair can be
called if two out of the three amplifications show allelic
balance> 50%.

b) Homozygote types must be deduced carefully. If one allele
is clearly the major allele and the minor allele(s) (even if
they repeat) are less than 30% of the major allele in all
three amplifications, the major allele can be assigned as a
homozygote.

C) When the shorter allele is within 30 to 50% of the taller
allele, in at least two amplifications, it cannot be concluded
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if the major component is heterozygote or homozygote. In
this case, a major peak can be assigned to the major
component with a Z.

d) If only one allele could be confirmed, loci should always be
assigned a Z in the following scenarios:

* High molecular weight or less efficient loci such as
CSF1PO, THO1, D16S539, D2S1338, D18S51 and
FGA N

Q
* The largest locus with regg}a ng alleles in each color.
« TPOX, a Iocus prone\@primer binding mutations- This
is relevan es that contain a homozygote and
a heter ch share the same allele.

. b@\ln @ples amplified with less than 20

|n each replicate

Note tha mpgtyre ratlos may vary between the smaller and the
larger loci=atrd in some cases larger loci may not be resolvable
partice)zﬁ’) if only two alleles are apparent.

educed and is called inconclusive in the Assigned Major profile.

Vi. N deducing a mixture, if none of the alleles can be assigned to
major component at one particular locus, that locus is not
&

X

viii.

The DNA profile of an assumed contributor may be used to
determine the most likely profile of another contributor. Alleles
that are confirmed but do not belong to the known component may
be assigned.

Minor components should not be deduced without an assumed
contributor. In these cases, alleles that may be attributed to the
minor component(s) should only be used for comparison.
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f. In addition to applying the above protocols to the replicates, the pooled

sample (which is a combined sample of amplification products from
replicates a, b, and c) should be considered. Although the pooled sample is
not evaluated independently, if it does not confirm the allelic assignments
from the replicates, caution should be exercised.

Revision History:

March 24, 2010 — Initial version of procedure.

September 27, 2010 — Updated procedure to include information for PowerPlex Y; deleted Cofiler and Profiler Plus
information.

April 5, 2011 — Updated procedure with detailed mixture interpretation guidelines. Predominant change is in Section VII.
Minor revisions to wording made to Section VIII.2.e.vii. Section VI.C revised to detail the handling of discrepancies
for overlapping loci.

July 16, 2012 — Specific worksheets were removed and replaced with generic terminology to accommodate LIMS.

April 1, 2014 — Procedure revised to include information for YFiler.

May 21, 2014 — STR interpretation procedures were consolidated with the FST procedure concerning the number of
contributors assigned to mixture samples. Minor wording changes also made to this section of the manual

September 1, 2014— All references to a “profile generation sheet”, “allele typing table” or “table of profiles” has been
changed to “Results Table” for consistency between manuals.
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Additional Interpretations of Y-STR Results and Complex
Y-STR Results

Y-STR Mixtures of Male DNA

Other than at the DYS385 locus, the occurrence of more than one allele peak at one or
more Y-STR loci indicates the presence of a mixture of male DNA.

A. In General Q\

If the additional allele peaks are of simj (L/eight at one or more loci,
the different components are preseqégbsimilar levels. If only either
DYS19 or DYS390 displays twoiaahe s, and the other three loci show
single peaks, the pres of llele duplication event should be

gle p p (n@e ,@3 Y

considered. Q/ >
| NS | |
Mixtures of male DNA wit @ere vels of starting DNA will lead to unequal
peak heights for the diff; tal for one system. If the ratio of the lower peak
to the higher peak is |St@ or all loci with two allele peaks, the haplotypes of
the major and minor com nt can be inferred. If this is not the case, the

possible presence of t contributors must be considered.

: : O :
It is unreliable to sc@y use the alleles present at the DYS385 locus to determine
whether or not a,@i»xture IS present or estimating the ratios of a determined

mixture. %)
(Q

C. Possible @)ture component masked by -4bp stutter

O
O Peaks within a -4bp position from a main peak and less than 20% of
the peak heights are not reported as true alleles. In a mixture the -4bp
stutter could mask a real mixture component. Therefore individuals
cannot be excluded from being a minor contributor to a mixture if their
alleles are in the -4bp position of an allele from another individual.

D. Refer to the “STR Results Interpretation” section. Follow the procedures outlined
in the appropriate section.

1. Partial Profiles
2. Detection of Previously Unreported Rare Alleles
3. Samples with High Background Levels
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Revision History:
March 24, 2010 — Initial version of procedure.
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Population Frequencies for STR’s

To interpret the significance of a match between genetically typed samples, it is necessary to
know the population distribution of alleles at the loci that were typed. If the STR alleles of the
relevant evidence sample are different from the alleles of a subject’s reference sample, then the
subject is “excluded,” and cannot be the donor of the biological evidence being tested. An
exclusion is independent of the frequency of the alleles in the population.

If the subject and evidence samples have the same alleles, then the sggject is “included,” and
could be the source of the evidence sample. The random match p 'bablllty or the probability
that another, unrelated, individual would also match the ewdencbgigﬁple is equal to the
frequency of the evidence profile genotypes in the relevant p tion. Population frequencies
are estimated separately for the Asian, Black, Caucasian a ispanic populations. Additional
population frequencies may be used for other population §xdups. If a source contains more than
one frequency for a single population group, themthe highest frequency is used for calculations.
Allele frequencies are used for all calculatio rofi@frequency estimates are calculated
according to the National Research Coun po titted The Evaluation of Forensic DNA
Evidenceg(National Academy Press 199&)‘& 0 4-37).

Spreadsheets are used to automatéptiie a@blatlon of the population specific genotype and profile
frequency estimates. The spreadsheg\a e located in the “POPSTATS” subdirectory on the
network and explanations for their u@\ re included with the spreadsheets.

The population allele frequencmégff the 13 core CODIS loci and D2S1338 and D19S433 are
derived from the FBIl and O Databases.

l. Random Mat&:)h}brobability for Autosomal STRs

A. Enter?e evidence profile alleles in the Identifiler worksheet of the POPSTATS
spreadsheet. Off-ladder alleles can be entered as decimals (for example, “12.2")
or as “>" or “<” for values above or below the ladder, respectively.

B. For loci assigned a “Z” to indicate the possible presence of another allele, only
one allele is entered in the calculation spreadsheet. In this manner, the locus is
not treated as a true homozygote whose statistical values are determined by
squaring the allele frequency’(p Rather “Z” loci utilize the probability only of
the one assigned allele (2p), which allows the second allele to be anything.

C. The overall profile frequency estimate for each group is calculated by multiplying

the individual locus genotype frequency estimates together.
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D. In the standard scenario, homozygote genotype frequencies are estimated for each

population using the formulgp(1-pP for 6= 0.03 and heterozygote genotype
frequencies are estimated using the formujg;.2p

E. Genotype and profile frequencies are also estimated for isolated populations (i.e.,
“evidence and subject from the same subgroup (isolated village)”) and for
relatives using the formulas in the National Research Council Report.

F. For each population, the overall profile frequency estimaﬁdunder the standard
scenario 06=0.03 unless there is reason to suspect that Heeieve DNA and
subject are from the same subgroup” or a relative g subject left the biological
sample. N

Q
G. Calculations and allele frequencies are retai;\@ in the case file for referral at a

later date if necessary. {
S

N\

Random Match Probability f&@‘sg

A. The frequency for a R hgp%type is estimated by counting the number of
times the haplotype occu each of the population databases and dividing by the
total number of individL@gin the database.

which in es 196 individuals, would be reported as “less than 1 in 196

O
1. A haplog)%@at has not been previously observed in the Asian database,
AsiangQ

N
2. égciplotype that has been observed once in the Asian database would be
ported as “1 in 196 Asians”.

3. A haplotype that has been observed 5 times in the Asian database is
reported as “1 in 39 Asians” (5 in 196 is equal to 1 in 39).
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B. For Y-STR haplotypes, use the US Y-STR database to estimate haplotype
frequencies.

1.

2.

Using Internet Explorer, navigate to www.usystrdatabase.org

Enter the Y-STR alleles from the profile into the drop-down boxes on the
screen.

To specify a value not listed in the drop-down boxenter the value in the
text box next to the drop-down box.

The following value types are allowed: y\\q/

a) Standard ladder allele such a ®

b) Off-ladder allele valye such as “12.2"

C) Off-ladder low- or -vg&@such as “<15” or “>21”

d) Null allele: ent If & ample is believed to contain a

legitimate nu JdOr'example, due to a primer binding site
mutation. O

e) No data. X™is @Qiefault value. Loci with * are treated as wild
cards.

Click “Searc&o(\

Scroll dm@*for the results. The website reports the number of times the
haplot was observed in the database, the observed frequency of the
hap e, and the upper bound of the 95% confidence interval. These
v@és are reported for each of the populations in the database (African

erican, Asian, Caucasian, Hispanic, and Native American) and for all
of the populations combined.

Click “Show Details” for a summary table.

Adjust the margins of the page by selecting “Page Setup” from the printer
menu at the top of the page and changing the top and bottom margins to
0.5, then choosing “OK”.

Print the screen by selecting “Print” from the printer menu at the top of the
page and selecting a printer.
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10.  Verify on the printout that the Y-haplotype alleles were correctly entered
into the website.

11. If both autosomal and Y-STRs are typed, the results are reported
separately

[ll.  Combined Probability of Inclusion (CPI) for Mixtures

The combined probability of inclusion (CPI) is defined as the&(%ability that a randomly
selected individual would be a contributor to a mixture of % DNA alleles. In other
words, it is the expected frequency of individuals who ¢ e included as potential
contributors to the mixture because all of their aIIeIe%@ labeled in the evidence profile.

CPI can only be used if all of the followi cwcw&ﬁtances are met:

* When the evidence sample cont @-dedumble mixture.
* When the alleles of the asso sample are labeled at all of the conclusive
loci in the evidence sampl

A conclusive locus is a locus Wit \oncordant or repeating alleles. If an evidentiary
sample is amplified more thar&ﬁge loci with concordant alleles (HT-DNA samples) or
repeating alleles (LT-DNAs&Diples) are determined. Loci that are designated as “NEG”
(for negative) or “INC” (fQrriconclusive) are not used in the CPI calculation. To avoid

the possibility of bias, determination to deem a locus inconclusive in the evidence
profile must be mzi) ior to viewing the comparison sample profile.

CPlis calculﬁg(df necessary) after the DNA profile of the comparison sample(s) is
determined toWe included in the evidence sample. The CPI is calculated for informative
samples. If RMP values have been generated, the CPI may not need to be calculated. The
CPl is reported in the evidence report.

The comparison is based on the previously determined allele calls. If any of the alleles of
a comparison sample are missing from the evidence profile at conclusive loci, CPl is not
appropriate.
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A. Computing CPI
1. Open CPI worksheet named “CPI.xIs”

2. In cells A9 through P9 of the Data Entry worksheet, enter each allele that
is labeled in the evidence profile at conclusive loci, up to 10 alleles per
locus. Alleles should be separated by commas and/or spaces. A profile
from a PG sheet may be pasted into cells A9 through P9. All alleles that
are labeled at conclusive loci in all amplifications E‘USt be entered

N
3. Press the blue “Run CPI macro” button. Th | for the Black,
Caucasian, Hispanic, and Asian populatior)§ pears at the bottom of the
Results worksheet.
Q

4. Print the results by selecting File > Qr%t while in the Results worksheet.
The printout will include @Ilel ntered and the results.

Note: \<§ 6\0
Off-ladder alleles may b, @m er either 15.x format or as “<” or “>". 5/2N
will be used as the fr é‘ncﬂg@gn off-ladder allele.

o
S
S
Results are presqr#@d for each of the four populations: Black, Caucasian,
Hispanic, and Aésqa . The probability of inclusion is stated in the report.

B. Interpretation

Combined ability of Inclusion is the expected frequency of individuals who
are carryiyg only alleles that are labeled in the mixture in question, and if tested
could@ entially be included as contributors to this mixture. It is the expected
frequency of individuals who could be included as potential contributors to the
mixture because they do not carry any alleles that are not labeled in the evidence
profile.

Revision History:
March 24, 2010 — Initial version of procedure.
April 1, 2014 — Removed references to specific Y-STR amplification kits.
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Forensic Statistical Tool (FST)

The Forensic Statistical Tool (FST) computes a statistical value known as a likelihood ratio

(LR). The LR value provides a statistical measurement of the strength of support for one

scenario over another, i.e., one scenario being that a known person contributed to a mixture
versus the scenario that an unknown, unrelated person contributed instead.

l. A comparison profile must be available in order to US&&ST

Whether or not the source of the comparison profile ributed to a mixture is the
relevant question. Depending upon the context of th '\se a comparison profile may be
from a suspect or a victim or may be a single so or deconvoluted profile within a
case. Profiles of known contributors to the ewden é\sample may be used, if available. For
the majority of circumstances, a susp ver be treated as a known contributor.
Every attempt must be made to g Il profile for a known or a comparison

sample. \
QQ\
[I.  Sample Criteria for usmg?heég‘f

A. The random match Gé%abmty (RMP), not FST, will be used for the
following samples

1. Smgle{&@ﬁce profile

2. D&ﬁmnvoluted major and/or minor profiles
B. FST should be used for the following mixed samples:

1. The DNA profiles of the major and the minor contributors cannot be
determined; however, the sample is informative and suitable for
comparison.

2. The DNA profile(s) of the minor contributor(s) cannot be determined but

the sample is informative and suitable for comparison. In this situation,
the random match probability should be used to calculate the statistical
value for the deconvoluted DNA profile of the major contributor and FST

should be used for comparisons to the minor contributor(s). If the minor
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component to a mixture is not suitable for comparison, this sample should
not be evaluated with FST.

Informative mixtures

a.

N

Informative mixtures with which a comparison samglen be
positively associated (qualitatively “could be a contributor” or
“cannot be excluded as a contributor”) should be tested using FST.
If multiple items within a case are posijtively associated to a
suspect, FST should be applied to each ture, as it may not be
feasible to determine in advance h items will be most
informative to the case. Not all X res generate informative
results. For example, the DNA W of a homeowner found on an
item within their home is most not informative.

It may not be ne% ry ’t@Jse FST dbrinformative mixtures
within a case.

nec e FST for each one. For example, if Sample A

gene tei?a deducible mixture and Sample B from the same

item ates a non-deducible mixture, statistics may not be
ne ry for Sample B if the comparison sample’s profile is
Oéﬂistent with the deconvoluted profile from Sample A, for

ich RMP can be calculated.

Qi related samples are taken from different items, such as
sexual assault kit items or multiple stains from a crime scene, it
may not be necessary to use FST for each one.

N
1. If multlg &s are taken from a single item, it may not be

FST should be applied to mixtures to which a comparison sample
can be positively associated. If multiple items within a case are

positively associated to a suspect, FST should be applied to each
mixture, as it may not be feasible to determine in advance which

items will be most informative to the case.
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C. Effect of relationships among the comparison sample, the known, and the
unknowns.

1. There is no restriction on the relationship between the known(s) and the
comparison sample.

2. FST models the unknown persons as unrelated to one another and to the
known(s) and the comparison sample.

a. In the event that it is asserted, for exa&ble, that the suspect’s
brother is the source of the DNA, FESD cannot account for this
relationship.

b. However, as stated in C1, FST still be used if the comparison

sample (the suspect for exam&@ and the known contributor(s) are
related because both profilgs are available to be used in the
calculation. \O

C. If the unkno& tr:it(u%rs are thought to be related to the

comparison &Equest elimination samples from those

pl
individuals," O
I. If%‘elir@gtion sample was submitted, and he/she can be
P sitiQy
or n

associated (qualitatively “could be a contributor”
ot be excluded as a contributor’) with the
nce, that elimination sample may be used as a known.
CA!n alternative scenario should also be calculated with no
(’\\' known contributors.
(&@ If the elimination sample can be excluded as a contributor
D or the results do not support a positive association or an
OC) exclusion (qualitatively “no conclusions can be drawn”),
Q that sample should not be used as a known.
iii. If no elimination samples were submitted, calculate the LR
with no known contributors in the model. The assumption
that the unknown person(s) are unrelated must be stated.

D. Partial Profiles

1. Evidence samples may have loci with no information, which will result in
blank data fields for these samples.
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2. However, if a comparison or a known sample is partial, loci that are not

complete or blank will be not used in the calculation. In other words, the
program will only utilize loci that display allele calls for a comparison or a
known sample.

a. Samples used as a known (e.g. victim, Male Donor A, etc.) should
be a full profile. Any missing loci will be omitted from the
calculation, even if the evidence and the comparison sample
display results.

b. In most situations, comparison profiles &?ould be full. Certain
circumstances may dictate the use o artial comparison profile.
For example, a degraded exemplar be used as a comparison if
every attempt has been made tOQ® uce a full profile.

N

N\
[ll.  Hypothesis building QQ/Q(\Q}

mixture comparisons no mao

Hypotheses are built based on f@dat&é\nd the relevant question. For the majority of

an@e, or at most two different LRs should be

calculated. O
o
A. Assuming one or more wn contributors
1.

O
If a profil ig&onsistent with the profile of the major contributor to a
mixture, e\‘profile may be assumed as a known.

a. \)ﬂﬁ\ the profile reaches source attribution (refer to “Sample

<§g;(parisons” manual), only one scenario may be calculated. The full

ofile of the known contributor should be used for the calculation, even if
only a partial profile was deconvoluted.

b. If the profile does not reach source attribution, two scenarios
should be calculated. In other words, a second scenario should be
calculated that does not include the major contributor as a known. The
full profile of the known contributor should be used for the calculation,
even if only a partial profile was deconvoluted.

Other exemplar DNA profiles which are positively associated
(qualitatively “could be a contributor” or “cannot be excluded as a
contributor”) with the mixture may be used as a known in the calculation.
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An alternative scenario should also be calculated with no known
contributors.

3. Under certain case scenarios, the hypothesis may assume a second suspect
as a known contributoiThis circumstance is generally very rareIf a
second suspect is used as a known, a second scenario should be calculated
that does not include the known.

a. Suspects are related and both anqb‘positively associated
(qualitatively “could be a contributor” p&annot be excluded as a
contributor”) to the mixture. Suspe 0 not need to be used as a
known if they are only positively aé&)ciated but are not related.

and another susp pogilvely associated and therefore will be
used as a co mple. The known profile should be the
deconvolute kn (e.g. the deconvoluted profile of Male
Donor A) h06@ e a full profile.

b. One suspect is the >geconvoy'téd major contributor to the mixture
on

B. Effect of the choice o&fun@er of contributors

1 The number f@‘o\ntrlbutors invoked to explain the data will have an effect
on the likelMadod ratio. For a given hypothesis, using the minimum
possible ber of contributors will usually result in the lowest possible

LR. ~9
&

2. Uef)all available information, including assumed known contributors, to
ermine which pair of hypotheses (with how many contributors) to use.
Only in the rare instance where the data support more than one scenario,
additional calculations may be performed.
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IV. User defined factors that affect the drop-out and drop-in rates

A. Drop-out rates vary depending upon the amount of template DNA in a sample.
The template amount is entered by the user and the program interpolates the
dropout rate based on validation data. Drop-in rates depend on the number of
PCR cycles used.

1. If different template amounts were amplified in different replicates, select
the replicate with the most information. Alteg?latively, if different
information is seen among the replicates, us eplicates (up to three),
but select the highest template amount ampk#fedl. In this manner, the most
conservative drop-out rates are used by F

2. If different template amounts were\gr\plified using different cycling
parameters, select the rupwith most information. Do not combine
results across cycle nurréase . The program uses different drop-out
and drop-in rates for db cle samples.

3. Drop-out rates o] r@ned for samples amplified with 28 cycles with
template DNA ouné)ranging from 101pg to 500pg per amplification.
Samples amplitied @%th more than 500pg should be entered as 500pg.
Samples amplifig&or 28 cycles with 100pg should be entered as 101pg.

O
4. Drop-out r tgs)are programmed for samples amplified with 31 cycles with
template JNA amounts of 100pg per amplification and below. Therefore,

for e le, a sample amplified with 105pg for 31 cycles should be
ent as 100pg.

O
B. Drop-@ rates also vary depending upon the number of contributors to a mixture.
Generally for a given locus and template amount, the drop-out rate is higher for a
three-person mixture than a two-person mixture.

1. To determine the number of contributors to a sample, follow the
OCME mixture interpretation guidelines found in the STR Results
Interpretation section of the manual.
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2. In some circumstances it may be useful to do more than one scenario with

varying numbers of contributors. For example, if a victim/elimination
sample(s) is received and upon evaluation, it is determined that more
contributors are present than what was determined at initial evaluation,
two scenarios should be calculated: one with two contributors and no
knowns and one with three contributors using the victim/elimination
sample as a known.

C. Drop-out rates vary depending upon the approxima§ mixture ratio of the

contributors. N

P
1. If a mixture has no major contributor, the \e\ specifies that the mixture is
“non-deducible” and the program will us@rop-out rates for 1:1 (or 1:1:1)
mixtures. \Q

. . o .

2. If a mixture has a majo tri ﬁs@r whose profile can be deconvoluted

according to the O
specifies that the mi

rates for 4:1 (or%@

migifre interpretation guidelines, the user
is @dumble” and the program will use drop-out

mg@ es.

a. The decénv ed profile should have no fewer than 8 alleles over
4 loci (H A) or 6 loci (LT-DNA), otherwise consider the
sampl -deducible.

b. In tfrh situation, FST should only be used if the comparison sample

ot consistent with the major contributor’s profile.
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V. Instructions

In the sections that follow, the user is guided through instructions for setting up files,

running the FST program, and interpreting the results.

A. Creating Evidence, Comparison, and Known Contributor Files for FST

Evidence, comparison, and known contributor profiles can be uploaded into FST
instead of being entered manually. In order to beg\‘?ploaded files must be
formatted as tab delimited text files, as shown in Tab and 2 below.

For comparison and known contributor profiles
twice. Tri-allelic loci may not be entered, as rogram assumes that there will
be a maximum of two alleles per locus. Inc lete or negative loci should be left
blank for comparison and known @files e,ﬁwell.

ozygous alleles must appear

To create a text file for a cor@\g/s&{@)r known contributor profile from an allele

table in Excel:
0‘2‘

1. Open “Make Sﬁg G’J\/ICtlm Profile for Upload.xIt”

2. From the allele 'tahig*copy one donor’'s name and profile. Alleles can be
separated by cogywias and/or spaces.

3. Put the cursQF)Ql cell A4 in Sheetl of “Make Suspect or Victim Profile for

Upload.xIt*
4. Right cligk,* choose “Paste Special’, then “values”, then “OK” to paste
profil a into the row.
5. CI|¢~)nywhere else in the sheet. Then press Ctrl-m to run the macro.
6. d results will appear in Sheet3. Verify that the values in Sheet3 are
ect
7. Save Sheet3 as a tab-delimited text file using the donor's name or some

other identifying information as the file name. Click “OK” and “Yes”
when prompted.

8. Close “Make Suspect or Victim Profile for Upload.xlt” (no need to
save this time) and re-open it in order to create the next text file. If
the file is not closed and re-opened, the next profile will not be sorted

properly.
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LOCUS ALLELE1  ALLELE?2
D8S1179 12 14
D21S11 28 32.2
D7S820 10 11
CSF1PO 10 10
D3S1358 14 15
THO1 9.3 9.3
D13S317 11 11
D16S539 11 13
D2S1338 20 25 W
D19S433 14 14 N
VWA 18 18 Q
TPOX 8 8 \(1/
D18S51 12 15 Q’\
D5S818 11 13 \
FGA 22 22 r\Q

N
Table 1L Format for uploadable co@so%@mown contributor profiles.

N
To create a text file from ar\@iderié\table in Excel:
O

1.
2.

3.

Open “Make E@hc@% for Upload.xIt”
Enter up to three plifications for an ID28 sample. Alleles can be

separated by conxnas and/or spaces.
Enter all thr plicates for an ID31 sample for one item. Since FST

takes into unt drop-in/drop-out rates, data from all loci (whether they

have repe@ting alleles or not) should be used in the calculation. Alleles can

be se ted by commas and/or spaces. Do not copy the pooled sample or

the posite profile.

Ped~Mthe cursor on cell A4 in Sheetl of “Make Evidence File for
pload.xl|t”.

Right click, choose “Paste Special”, then “values”, then “OK” to paste

evidence profile data into rows 4 and 5 for duplicate amplifications or 4, 5,

and 6 for triplicate amplifications.

Click anywhere else in the sheet. Click on the green button to run the

macro.

Sorted results will appear in Sheet3. Verify that the values in Sheet3 are

correct.

Save Sheet3 as a tab-delimited text file with an appropriate file name.

Click “OK” and “Yes” when prompted.
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0. Close “Make Evidence File for Upload.xlIt” (no need to save this time)

and re-open it in order to create the next text file. If the .xlt file is not
closed and re-opened, it will not sort the next profile properly.

LOCUS REPLICATE ALLELE 1 ALLELE 2 ALLELE 3 ALLELE 4 ALLELE5
D8S1179 1 10 14
D8S1179 2 10 14
D8S1179 3
D21S11 1 28 29 30 30.2
D21S11 2 28 30 ™
D21S11 3 N
D7S820 1 10 (19
D7S820 2 10 11 ,\\
D7S820 3 Q
CSF1PO 1 10 11 Q\
CSF1PO 2 10 11 N
CSF1PO 3 <
D351358 1 14 15 Q 16 4O
N2

D3S1358 2 14 .

D&
D3S1358 3 OO

Etc... ?\

AN
Table 2 Format for uploadé&a evidence amplifications with duplicate runs. If triplicate
runs were performed, from the third amplification would appear in rows associated
with REPLICATE 3, ated by a “3” in the second columnOff-ladder alleles are
acceptable asaw, number, decimal, or “<” or “Phe macro limits the number of
alleles per locus@"8. Additional alleles must be entered manually.

N
O
OO
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B. FST Home Screen

{2 Forensic Statistical Tool - Microsoft Internet Explorer provided by Office of Chief Medical Examiner

Ve ) § ST, ckionfl efault. 2 R & ==
¥ [&] hito: ffocmefston fFsT_Productionfrmbef aul. aspx =l el a3 IE’GUUQ\ L2

File Edt WYew Favorites Todls  Help

o Favorites & Forensic Statistical Tool | | %3 v Bl - em - Page- Safety - Took - @-

Forensic Statistical Tool

v2.5

Home | Admin

Welcome CSC\COConnor

™
Scenarios: \
Select Scenario:] Comparison / Unknown d 035
Lab Kit{ |dentifiler j \\
Comparison Profile 1: \Q
Comparison 1 Name \Q
\é . ':'iu‘ ’-' -:r -
Q,: Q>

N I

=
[T T &3 eclingane Fa- s -

O\
O
Figure 1. Home ScMen of Forensic Statistical Tool (FST). After deciding which model to use,

as outlined in Part I, parameters are specified and files are uploaded (or profiles are manually
entered) through the FST web interface.

Done
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Figure 2. Select the ropriate test scenario from the “Select Scenario” drop-down box.

Options are listed ip\Cable 3 below. The option selected here is Comparison + Unknown / 2

Unknowns, which isMised for a two-person mixture with a comparison profile, but no known
contributor profile.

L<l
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Numerator Denominator
(Prosecutor’s Hypothesis) (Defense Hypothesis)
Comparison Unknown
Comparison + Unknown 2 Unknowns
Comparison + Known Known + Unknown
Comparison + 2 Unknowns 3 Unknowns
Comparison + Known + Unknown Known + 2 Unknowns
Comparison + 2 Knowns 2 Knowns + Unknown N\,

Table 3. Numerator and denominator options available in FST. “Comparison” r
This profile is often from a suspect, but could belong to a victim or an eliminatj
assumed known contributor. “Unknown” refers to a randomly selected indivch

that are unrelated to the Known, Comparison or one another. \

Note: The random match probability should be routinelyeg\ed for single source and

deconvoluted profiles.

S
S
@)
X

Y
e

O
o

O
>

\\
OO
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Figure 3. Ersure Idengﬁér is selected on the “Lab Kit” drop-down box.
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Figure 4. Ensure O, @fé selected on tiB& drop-down box. For all routine testing performed
at OCME, the defauk alue of# 0.03 is to be used.
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C. Uploading Files and Running FST

{2 Forensic Statistical Tool - Microsaft Internet Explorer provided by Dffice of Chief Medical Examiner
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. Favorites

(& Forensic Statistical Tool | |
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Home
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Select Scenario
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Lab Kit | \Q
Comparison Profile 1:
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?§~ QO Click GO to
O\ advance to the
\$ Data Entry

C)O(\ Screen
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Figure 5. Enter the Comparison Profile name in the appropriate space on the Home Screen, then

click “GO” on the bottom of the Home Screen to advance to the Data Entry Screen. Ignore the
“BULK” option as this is reserved for quality control purposes.

Done
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Figure 6. Evidence, Comparison, and Known File Upload. Enter case information (FB
number(s), comparison name, and item description) in the appropriate boxes on the top row.

Enter the total amount of template DNA amplified in each replicate on the bottom row rounded
up or down as appropriate to three digits. For example, enter 253 pg for sample with a
concentration of 50.5 pg/pL (5 uL x 50.5 pg/uL = 252.5 gg)portant: If a 100 pg sample is
amplified for 28 cycles, enter 101 pg, and if it is amplified for 31 cycles enter 100 pg. If a
sample was amplified with two different template amounts, enter the higher template amount.

For mixtures, select “Yes” or “No” in the Deducible drop-down box. For single source samples,
the Deducible option is set to “Yes” and cannot be changed.
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Browse to select Comparison, Known and Evidence files.

{2 FST - Comparison + Known + Unknown / Known + 2 Unknowns - Microsoft Internet Explorer provided by Office of Chief Medical Exami

[
@f\* @[] heep:focmefsto1FST ProductionifimUpload aspx =l 42| @Gcngle £

CFile Edit View Favortes Tools  Help

| Favorkes 5| | @ Fa - Comparisen + Unknai., | @ FsT - comparsen + Ko, x| | v E) - () om o Pagev Safetyr Took e v 7

Forensic Statistical Tool

i V2.5

Welcome CSC\COConnor

Comparison + Known + Unknown / Known + 2 Unknowns

FB#1: |FB13-x0mx Comparison: lJnhr‘l Q. Suspect FB#2: |FBS13-000x \g%wab of Knife Handle

Comparison Profile 1: |

Known Profile 1: |

Evidence: |

Deducible] No ﬂ

/\

N

© 2013 Office Of Cmé@ca\ Examiner. The City Of New York. All Rights Reserved.

OO

[ [ $3tocaintranet FEeEnsw -

Figure 7. If a model including a known contributor was selected, there will be space to upload a
known profile.

©2014 City of New York Office of Chief Medical Examiner. All rights reserved.
Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



i et

FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

FORENSIC STATISTICAL TOOL (FST)

DATE EFFECTIVE APPROVING AUTHORITY PAGE
05-21-2014 NUCLEAR DNA TECHNICAL LEADER 453 OF 545

/2 FST - Comparison -+ Unknown / 2 Unknowns - Microsoft Internet Explorer provided by Office of Chief Medical Examiner

©
@_:- - |g http:/focmefstOLFST_Productionfrmipload aspx ;] Bea s G:ugle 2

File Edit View Favorites Tools Help

- - Favorites 53|~| (@ F5T - Comparison + Unk... X | 8 FST - Comparison + Known .., | | R Bl - e - Page~ Sefety - Todke @ T

Forensic Statistical Tool

v2.5

Home | Admin Welcome CSC\COConnor

Comparison + Unknown / 2 Unknowns

FB#1: [FB13c00x Comparison: [John Q. Suspect FB#2: [FBS 130000 Item: [Swab of Knife Handle

Comparison Profile 1: [M:\FBIOLOGY_MAINWalidations\statistical tool\Parameter Testing\Study 2b -] st s J

Evidence: |[M\FBIOLOGY_MAINWalidations\statistical tool\Parameter Testing\Study 2b -] it i1

Deducible|No | DNA Template Amount (pg){330

o
\ \Q
0\2\ \b
® 2013 Office OfChlExam\ @) Of New York. All Rights Reserved.
S
\$O
o
C)
Q}\
! R
' || [SJLocalintranet RN
;:igure 8. After br(&;émg to select Comparison, Known| a‘mld ledEnce files, |C|I(‘:k “Preview”

view uploaded dataQ
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Figure 9. Profile Pr@gv Screen. Uploaded data will be shown here. If a file was selected in
error, click on “Edit” and then “Back” to re-upload the profile. Verify that the comparison

and/or known(s) name(s) entered on the Home screen appear on this screen below the evidence
profile entry area. Case and sample information may be entered or corrected on this screen, if
necessary. If all information is correct, click “Compare” to run the analysis and generate results
in a PDF file.
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Identifiler Forensic Statistic Comparison Report V25
FB#1: FB13-0000¢ FB#2: FBS13-30000¢ Item: Swab of Knife Comparison: John Q. DNA Template Amount (pg) Input By: CSC\COConnor
Handle Suspect 330
Hp: John Q. Suspect (Comparison) + Unknown Hd: 2 Unknowns Deducible: No
Profiles

Profile D851179 D21511 D78820 CSFIPO D351358  THO1 D135317 D16S539 D2§1338 D195433 VWA TPOX D18851 D5s818 FGA

Suspect \
(Comparison)
12,15 2829 11,11 10,12 1717 7.7 11,14 9.9 16,17 12,152 15.2[\ A 16,18 10,12 22,24

Evidence

John Q.

1 11,12,15 28,29,31 10, 11,12 10 16, 17 7,8,10 11,13,14 10 12,13, Q,Zﬂi 8,9,10 14,16,20 7,10,12, 22,2324
15.2, \ 0 16
2 12,13,14, 293 10 9,12 16, 17 7 11,1214 9. 11 17 12,13 16, 20 8,10 15,16,18 10,11,12 22,24
15 2

13, 16,17 7.8 9,11,13, 9 16 12,1394, 16,17,18, 8,910 18,18 7,10,11, 20,22 24
12

3 811,12, 20,3, | 11,12 10,11
15,152, 19,20

13,15 342 14

Comparison Result \@ ,\®
. . S
Asian Black Caucasian nic
Likelihood Ratio 7.04e+09 4 54e+08 6.04e+10 C) T4e+0b&

6/26/2013 5:42:59 PM

Figure 10. Results SQ&%n. After clicking “Compare”, a pop-up window will provide the
options to save or@én the results file. Save the file as xx-xxxxx_sample name_FST in the
appropriate folder and place a printout in the case file. Two person mixture results will be
instantaneous. Three-person mixture results may require 10-15 minutes. Report the lowest of the
four likelihood ratios shown on the bottom of the screen.
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D. Interpretation of Results

It is very important that likelihood ratios are reported using the exact
wording given below. Even minor deviation from this wording can lead to
incorrect interpretation of results. Interpretation is always of the form “The
DNA mixture found on [item] is X times more probable if the sample
originated from A than if it originated from B. Therefore, there is [limited /
moderate / strong / very strong] support that A contributed to this mixture,
rather than B.” ™
N

Please note that the result is a “ratio” between tW(\' ihoods and cannot be
reported for just one hypothesis. Q\

Reporting of the likelihood ratio (LR) depemg\on the comparison type selected
and the value of the LR. Select the lowesf value of the four likelihood ratios that
appear at the bottom of the re p This value will determine whether the
result supports the prosecu sﬂ {@\ efense hypothesis. This value will also
determine which descriptordh iteQ&noderate, strong, or very strong) to select in
the second sentence. T 4 to determine which descriptor to use in the
second sentencélote % @Jes that are equal to 1.00 should given the
gualitative descriptor ;‘&@sonclusions”.

If the lowest LR iseﬁ&er than one, the results are interpreted as shown below,
using the example\ own in Figure 10, in which the lowest value is 4.54e+08, or

454 x 186. lowest LR is between iGand 16% report the result as
“million”, “biI@r “trillion”. For example, report 4.54 x 10as454 million.

N
In theér@qeport sentence, because the lowest LR in this example is greater than
one, DNA mixture is more probable if the prosecution hypothesis is true than
if the defense hypothesis is true. In the second sentence, because 4%5¢ x 10
greater than 1000, there is very strong support for the prosecutor’s hypothesis
over the defense hypothesis.
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If the comparison performed was Mr. Smith (comparison) + Unknown versus
Two Unknowns (i.e., a two-person mixture with no known contributors),
interpretation of the value above is:

The evidence profile 454 million times more probable if the sample originated
from Mr. Smith and one unknown, unrelated person than if it originated from two
unknown, unrelated persons. Therefore, there is very strong support that Mr.
Smith and an unknown, unrelated person contributed to the mixture, rather than
two unknown, unrelated persons.

If the comparison performed was Mr. Smith (comp "bn) + Mr. Green (known)
versus Mr. Green + Unknown (i.e., a two-persQry mixture with one known
contributor), interpretation of the value above is\Q\

The evidence profile 454 million times(fn%re probable if the sample originated
from Mr. Smith and Mr. G Q tharOF it originated from Mr. Green and an
unknown, unrelated pegﬁ/ hef&bre, there is very strong support that Mr.
Smith and Mr. Green ibu@o the mixture, rather than Mr. Green and an
unknown, unreIated@}s\m.oﬁ
If the lowest Iikelihoowgﬁ iglgss than one, the DNA mixture found on the item
is more probable if th fense hypothesis is true than if the prosecution
hypothesis is true. In& situation, the reciprocal of the lowest LR is reported
and the positions fCthe two hypotheses in the interpretation sentences are
reversed. For exaqlgt'e, if the four values at the bottom of the results page are:
)

0.421 (Q 8.88e-02 1.49e-02 0.492
N

the Ioﬁ(ﬁalue is 1.49e-02, or 0.0149. The reciprocal of this value is 1 / 0.0149
= 67.144. Report the results rounded down to three significant figures as below.

If the comparison performed was Mr. Smith (comparison) + Unknown versus
Two Unknowns (i.e., a two-person mixture with no known contributors),
interpretation of the value above is:

The evidence profile is 67.1 times more probable if the sample originated from
two unknown, unrelated persons rather than from Mr. Smith and one unknown,
unrelated person. Therefore, there is moderate support that two unknown,
unrelated persons contributed to the mixture, rather than Mr. Smith and an
unknown, unrelated person.
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If the comparison performed was Mr. Smith (comparison) + Mr. Green (known)
versus Mr. Green + Unknown (i.e., a two-person mixture with one known
contributor), interpretation of the value above is:

The evidence profile is 67.1 times more probable if the sample originated from

Mr. Green and one unknown, unrelated person rather than from Mr. Smith and
Mr. Green. Therefore, there is moderate support that Mr. Green and an unknown,
unrelated person contributed to the mixture, rather than Mr. Smith and Mr.

Green.

If the LR is between Idand 16, the result will not ap '\ In scientific notation.
For example, if the results are \‘ i?
N

435.82 2993.8823336.55 18@98
N
report a value of 184 (lowest val oun(@(d down to 3 significant figures), stating

for example for a two-person no known contributor, “The evidence
profile is 184 times more pr le f@\e sample originated from Mr. X and one

unknown, unrelated per a it originated from two unknown, unrelated
persons. Therefore, t |Sﬁb§%g support that Mr. X and one unknown person
r

contributed to the mix{pre, KQ than two unknown, unrelated persons.”
O

xS
O(\

©2014 City of New York Office of Chief Medical Examiner. All rights reserved.
Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

FORENSIC STATISTICAL TOOL (FST)

DATE EFFECTIVE APPROVING AUTHORITY PAGE
05-21-2014 NUCLEAR DNA TECHNICAL LEADER 459 OF 545

If the likelihood ratio is... Then the evidence provides...
Less than 0.001 Very strong support for fover H,
0.001 to 0.01 Strong support for flover H,
0.01t0 0.1 Moderate support for fbver H,
0.1t01.0 Limited support for | over H,
1to 10 Limited support for | over H
10 to 100 Moderate support for fover H
100 to 1000 Strong support for FHovwer Hy
Greater than 1000 Very strong suppo r Hover H;

Table 4. Qualitative interpretation of likelihood ratios. Like}Q od ratios provide a measure of
the strength of support in favor of one hypothesis over th r. Jlrepkesent the prosecution
hypothesis, or the hypothesis that the comparison s ntribute to the sample. LetyH
represent the defense hypothesis, or the hypothesis he comparisondsmmiecontribute

to the sample. Use the values suggested by Butle (2005, Forensic DNA Typing. Burlington, MA:
Elsevier Academic Press, pp 513), as n he('é) 0 describe the strength of support fog either H

or Hg. Qo)
SIS

Revision History:
April 5, 2011 — Initial version of procedure.
January 12, 2012 — Added new section on hypothesis building and clarified several minor points throughout the document.
Removed section on database comparisons.
April 15, 2014- “©2014 City of New York Office of Chief Medical Examiner. All rights reserved.” added to footer of
document.
May 21, 2014 — Removed sections concerning the determination of the number of contributors; minor wording changes.
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Sample Comparisons

Autosomal STR Results

Comparison of samples based on Autosomal STR results, Statistical Treatment, and
Reporting

The purpose of these guidelines is to provide a framework for sample comparisons in
STR casework and a template for reporting. (Refer to the cassx management manual for
further details on reporting.) These guidelines are based %alldatlon studies, literature
references, some standard rules and experience. r, not every situation can be
covered by a pre-set rule or proposed report wordln quipped with these guidelines,
analysts should rely on professional judgment and @tlse

Any documentation developed outS| should be scanned to a PDF
document and attached to the appro onic case record

6\
&

A. The first step in reportl (r}esults is to state the type of testing that was
performed and to |de t mber of contributors to the sample.
1. The appropnat&@names are Identifland MiniFilef®.

2. The phrasé&l’a DNA profile” versus “a mixture of DNA from at least (n)
people” @used to report the number of contributors.

Q

B. For eac%@ailable comparison sample, the following conclusions can be
mad
1. Comparison to a single source profile or to a deconvoluted profile from a
mixed sample.
a. The comparison sample is the source.
b. The comparison sample could be the source.
C. The comparison sample is not the source.
2. Comparison to a mixed sample that was not deconvoluted.
a. The comparison sample could be a contributor to the mixture.
b. The comparison sample cannot be excluded as a contributor to the
mixture
C. No conclusions can be drawn regarding whether the comparison

sample could be a contributor to the mixture.
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d. The comparison sample is excluded as a contributor to the mixture.
e. The phrases “could be a contributor”, “cannot be excluded”, and
“excluded” are to be used exclusively for conclusions involving
mixtures.
3. Statistics
a. Statistical information is reported in the evidence report.
b. Not all results require a statistic. For example:
I. Epithelial cell (EC) fractions from a differential extraction
that matches the victim. However, the significance of a
match for EC fractions for items\'bbt connected to the
victim such as a condom or ect’s clothes should be
calculated.
il. Mixed samples with expe Inclusions within the context
of the case N
ii. Mixed profiles pot beirg used for comparison
C. For single source@ile \@ profiles deconvoluted from a mixed
sample, the Ra, M Probability (RMP) is used. Refer to the
“Population en for STR’s” procedure.
d. For mixe mpl€% not deconvoluted in their entirety, the
cumula%ﬂro apility of inclusion (CPI) may be used; refer to the
“Population ERequencies for STR’s” procedure.
e. See discysSions related to specific sample categories for more
inform @6'
C. Single source prqsbres or deconvoluted profiles from mixed samples
1. Stat'@ﬁ%\s: The random match probability (RMP) should be used for
stalistical analysis of these profiles. Refer to the “Population Frequencies
@r STR’s” procedure for details on calculating this value.
2. Source Attribution Threshold:
a. If the RMP of an evidentiary profile is at least as rare as the source
attribution threshold, 1 in greater than 6.80 trillion for all ethnic
groups, then the profile may be attributed to the donor of a
comparison sample. This threshold was calculated by putting a
99% confidence interval on the probability of not observing that
profile in the world population as estimated by The US Census
Bureau World Population Clock as of July 2010.
b. If the RMP does not meet the threshold, source attribution may not
be used.
C. The source attribution statement does not apply to relatives.
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3. Evidence report template
a. Single source profiles

I. If the RMP for the single source DNA profiteeets the
source attribution threshold and the profile matches the
DNA profile of a named individual: “PCR / High
Sensitivity PCR DNA typing (using the [insert appropriate
test kit name(s)]) was done on the\%llowing sample(s). A
DNA profile was determined. d on the random match
probability for unrelated indi dﬁe [insert name here] is
the source of this DNA.” \Q

Q

ii. If the RMP does th'\meet the source attribution
threshold n ciation to a named individual was
D

made: “ J\Q\ High Sensitivity PCR DNA typing
(usin @ appropriate test kit name(s)]) was done
on

[in
llg ig sample(s). A DNA profile was determined.
N@& yprofile is consistent with that of (insert name

hére); Aerefore, he/she could be the source of this DNA.”
In eport, provide the RMP for the most discriminating
ple. In cases where one sample is more informative
Gl’lan another sample, but its RMP is significantly less
@(’\\' discriminating, report the RMP for both samples.

N If no association has been made between the evidentiary
00 DNA profile and the DNA profile of a named
O individual: “PCR / High Sensitivity PCR DNA typing

(using the [insert appropriate test kit name(s)]) was done
on the following sample(s). A DNA profile from a male,
Male Donor X, was determined.”
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iv. If a statistic is required in the report, state the RMP as

follows: “This DNA profile is expected to be found in

approximately:”

1) 1in greater than 6.80 trillion people (if the RMP meets
the source attribution threshold) OR

2) 1 in 3 significant figures people’(use the most
common statistic amongst ethnic groups)

V. In samples that are deemed si I%‘source, if alleles are
present that cannot be attrib to the DNA donor, the
report should stateNo c \;I sions can be drawn
regarding the source of th (&&ential DNA allele(s) that are
not from (insert name hf\@% Male Donor X).”

N\
b. Mixed samples Wi% egg@oluted profile

i If the @Pm éé\the source attribution threshold, and
the . Qrofile@atches the DNA profile of a named

ey

1IN P / High Sensitivity PCR DNA typing (using the

q?@egﬁ appropriate test kit name(s)]) was done on the

Qfollowing sample(s). A mixture of DNA from at least (n)
C) people was found. Based on the random match

0{\\' probability for unrelated individuals, [insert name

((\ here] is a [select major or minor] contributor to this
D mixture.”

OC) 2) “PCR / High Sensitivity PCR DNA testing (using the
O [insert appropriate test kit name(s)]) was done on the

following sample(s). A mixture of DNA from at least (n)
people was found. Assuming that [insert name A here]
is a contributor to this mixture, based on the random
match probability for unrelated individuals [insert
name B here] is also a contributor.”
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3) “PCR / High Sensitivity PCR DNA testing (using the
[insert appropriate test kit name(s)]) was done on the
following sample(s). A mixture of DNA from at least (n)
people was found. Based on the random match
probability for unrelated individuals [insert name here]
is a major contributor to this mixture.” Assuming that
[insert name A here] is a contributor to this mixture,
based on the random match probability for unrelated
individuals [insert name B here}\ik‘also a contributor.”

il. If the RMP does not mp\é{q’theource attribution
threshold and an associatigQ)was made
1) “PCR DNA / High tivity PCR DNA typing (using
the [insert appropsate test kit name(s)]) was done on
the follg S e(s.) A mixture of DNA from at least
(n) pe.Qp was“found. [Insert name here] could be a
majehor minor] contributor to this mixture.”
/ h Sensitivity PCR DNA testing (using the
propriate test kit name(s)]) was done on the
Ing sample(s). A mixture of DNA from at least (n)
ple was found. Assuming that [insert name A here]
Q'S a contributor to this mixture, [insert name B here]
C) could be an additional contributor.”
@(’\\' 3) “PCR / High Sensitivity PCR DNA testing (using the

fol

(Q [insert appropriate test kit name(s)]) was done on the

O following sample(s). A mixture of DNA from at least (n)
OC) people was found. Based on the random match

O probability for unrelated individuals [insert name here]

is a major contributor to this mixture. Assuming that
[insert name A here] is a contributor to this mixture,
[insert name B here] could be an additional
contributor.”
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(o} The D

If no association has been made between the evidentiary
DNA profile and the DNA profile of a named
individual:

“PCR / High Sensitivity PCR DNA typing (using the [insert
appropriate test kit name(s)]) was done on the following
sample(s). A mixture of DNA from at least (n) people,
including at least one [select major g minor if applicable]

male, Male Donor X, was found.” N

If a statistic is required in they{g ort, state RMP as follows:
“The DNA profile of Male\@yrior X was determined. This
DNA profile is expectedg\ e found in approximately:
1) 1in greater than 6¢80 trillion people (if the RMP meets
or exce he rce attribution threshold) OR
2) 1 in 3\Sfgnificent figures people” (use the most
com@}en S%“Stic amongst ethnic groups)
ot O

ofile'ﬁ%es not match the DNA profile of a named

individual: A\
O

QO i,

N
Eﬁ}{ / High Sensitivity PCR DNA typing (using the [insert

Ca’ppropriate test kit name(s)]) was done on the following
Q sample(s). A DNA profile from a male, Male Donor X, was

determined This DNA profile is not the same as that of
[insert name here]; therefore, he/she is not the source of
this DNA.”

“PCR / High Sensitivity PCR DNA typing (using the [insert

appropriate test kit name(s)]) was done on the following
sample(s). A mixture of DNA from at least (n) people,
including at least one [select major or minor] male, Male

Donor X, was found. This DNA profile is not the same as
that of [insert name here]; therefore, he/she is not the
source of this DNA.”
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d. In most cases, partial single source or deduced profile from an
unidentified individual should not be compared to mixtures in the
case. These comparisons will be done once an exemplar whose
profile is consistent with the partial profile is submitted. When no
comparisons are made, the report should state: “No comparisons of
the DNA profile of Male Donor X were made to DNA mixtures in
this case.”

D. Mixed samples that are not deconvoluted in their entirq@‘

1. These samples may include the following: ,\\q/

a. The DNA profiles of the individ@l" contributors could not be
deconvoluted, but the sample be used for comparison.

b. The DNA profiles of the in ividual contributors were not
deconvoluted, but a may be used for comparison.

C. The DNA profll or contributor was determined, and
there are su d peaks that cannot be attributed to the
major contr@ may be used for comparison.

2. Comparisons t amples within a case are done as needed. This
decision is made case by case basis.

3. Companson{)are based on previously determined allele calls at
conclusw ci. Loci that are designated as “NEG” for negative or “INC”
for inc |ve cannot be used. For LT-DNA samples, conclusive loci
mus ve repeating alleles.

4, results for the same sample are evaluated and may be used for
comparison.

5. If the source of a comparison sample could be a contributor to the

mixture

a. The phraseould be a contributor is used when:
I. For samples amplified with 28 or 31 cycles, all of the
alleles seen in the comparison sample are also labeled in
the evidence sample.
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i. If any alleles seen in the comparison sample are not labeled
at the conclusive loci in the evidence sample, refer to
sections D6, D7, or D8.

b. The cumulative probability of inclusion (CPI) can be calculated (if
necessary) after the DNA profile of the comparison sample(s) is
determined to be included in the evidence sample profile. The CPI
can be calculated for informative samples.

I. For example, if a vaginal swab sperm cell fraction yielded a
single source profile, it may not be\ cessary to calculate a
CPI for a mixture consistent Wo@that same single source
profile found on another sam the same case.

il. An RMP value may be ge %%ed for a major contributor to
a mixture, but the co son sample could be a minor
contributor to the mlxtqre If this is informative, the CPI for
this mlxturé b%@culated

C. The CPI is reparted @t e evidence report. For further details on
performing, ¢hjs calflation, refer to the “Population and Statistics
Proced@%f tigmanual.

d. EV|dence %rt template
I. / High Sensitivity PCR DNA typing (using the [insert
Ca?pproprlate test kit name(s)]) was done on the following
(’\\' sample(s). A mixture of DNA from at least (n) people was

found
\)(ﬁ\ Choose one of the following:
8) 1) “The DNA profiles of the [individual
O contributors/minor contributor(s)] to the mixture(s)
could not be determined; however the results are
suitable for comparison. Since all of the DNA alleles
seen in the DNA profile of (insert name here / Male
Donor X) are also seen in the mixture(s), he/she could
be a contributor.”
2) “The DNA profiles of the [individual contributors /
minor contributor(s)] to the mixture(s) were not
determined. All of the alleles seen can be explained as a
mixture of DNA from [insert name here /Male Donor X
/person A and person B].”
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iil. If a statistic is required in the report, state:
“The combined probability of inclusion, that is, the
probability that a random individual would be included as
a possible contributor to the mixture of labeled DNA
alleles, is:

1 in (3 significant figures) people”
Report the most common statistic amongst ethnk‘&';roups.
6. If an individual cannot be excluded as a co&}g(i]o'utor to the mixture

Q
a. An individual cannot be exclu \as a possible source of DNA
in an evidentiary sample if mostof the labeled peaks seen in the
comparison samp, %ere ’@0 seen in the mixture, and the absent
(or unlabeled) @1 S). e explained. Explanations for absent or
unlabeled IOGQBS a&\clude any of the following:

I Am th of amplified
ii. @Dts S as stutter
ii. D gra&tion

iv. E ally defined locus characteristics — (In-house
vedidation studies of Identifi@rdemonstrated that the large
Cahd/or less efficient loci are: CSF1PO, D2S1338, D18S51,
Q FGA, THOL, D16S539, and in mixed samples also TPOX.)
6@ Length of the STR repeat
DV
O

Number of contributors to the sample

@O The phrase&annot be excludeds used when:

I. For mixed HT-DNA samples, no more than two alleles can
be completely absent or not visible that cannot be explained
as above.

il. For mixed LT-DNA samples, no more than two alleles can
be unlabeled or absent.

iii. For all samples, if less than 10 loci are detected and two
alleles are absent, the comparison may be inconclusive
depending upon the characteristics of the sample and the
loci from which the alleles are absent (refer to section D7).
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C. Evidence Report Template

I. “PCR / High Sensitivity PCR DNA typing (using the [insert
appropriate test kit name(s)]) was done on the following
sample(s). A mixture of DNA from at least (n) people was
found.”

il. “The DNA profiles of the [individual contributors/minor
contributor(s)] to the mixture(s) could not be determined;
however the results are suitable for comparison. Most, but
not all, of the DNA alleles see h‘the DNA profile of
[insert name here or Male r X] are seen in the
mixture. Since the absen é\ of an allele(s) can be
reasonably explained, h e cannot be excluded as a
possible contributor.” N

N

7. If the comparison samplg’o@xc d as a contributor to the mixture
a. The donor arlson sample is excluded as a possible
contributg entiary sample if one or more alleles seen in
the DN I’Ofl| the comparison sample are not seen in the
mlxture e absence cannot be explained. Explanations for

absent or abeled alleles may include any of the following:

I. d@ unt of DNA amplified
il. rtifacts such as stutter

iil. (’\\' Degradation
{(\0 Empirically defined locus characteristics — (In-house
D validation studies of Identifi€rdemonstrated that the large
OC’ and/or less efficient loci are: CSF1PO, D251338, D18S51,
O FGA, THO1, D16S539, and in mixed samples also TPOX.)
V. Length of the STR repeat
Vi. Number of contributors to the sample
b. The phrase is excluded used when:

I. For HT-DNA samples,
1) If a sample shows no unlabeled peaks, the unexplained
absence of one peak may be indicative of an exclusion.
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2) If a sample shows an unlabeled peak(s) and/or dropout
is suspected, do the following:

» Evaluate the results at the efficient loci. The
absence of even a single peak may be indicative of
an exclusion.

» Evaluate the results at the less efficient or large loci.
If the absence of peaks cannot be explained, this
may be indicative of an exclugi

* Regardless of the locus, f maanlxture with only two
contributors, if an alle en in the comparison
sample is not present &\ locus with four peaks, this
could be mdmatweé\%n exclusion.

il For LT- DNA samples,

1) Three o ore a es seen in the DNA profile of the
compar are absent at the efficient loci.

2) Man %b n in the DNA profile of the comparison
?‘j& arg\absent at any locus.

C. Evidenoﬁior&emplate
I. “ &Ilgh Sensitivity PCR DNA typing (using the [insert

ap riate test kit name(s)]) was done on the following
ple(s). A mixture of DNA from at least (n) people was

X, und.”

ii. ;O “The DNA profiles of the [individual contributors/minor
((\0 contributor(s)] to the mixture(s) could not be determined;
0\) however the results are suitable for comparison. [Insert
@) name here or Male Donor X] is excluded as a contributor
O to this mixture.”
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8. Mixed Samples — No conclusions can be drawn regarding whether the
comparison sample could be a contributor to the mixture.
a. When making a comparison, take into account the following:
I. Amount of DNA amplified
il. Artifacts such as stutter
iii. Degradation
Iv. Empirically defined locus characteristics — (In-house
validation studies of Identifil@rdems(&‘trated that the large
and/or less efficient loci are: C PO, D2S1338, D18S51,
FGA, and THO1, D16S539, a&& mixed samples TPOX.)
V. Length of the STR repeat \Q
Vi. Number of contributors @e sample
b. The phrase&o con ns’g@l be drawris used if the criteria for
“could be a co tarQN Qannot be excluded” or “excluded” are
not met. T \fac{c ) supporting this statement should be
document ase file. For example, alleles seen in the
compar?@‘sa@ that are absent in the evidence sample may be
recorded in table of results underneath the relevant sample or
on anothe(téﬁeeet.
C. Evi eﬁd?report template
I. Q “PCR / High Sensitivity PCR DNA typing (using the [insert
((\Q appropriate test kit name(s)]) was done on the following
D sample(s). A mixture of DNA from at least (n) people was
8) found.”
O il. “The DNA profiles of the [individual contributors/minor

contributor(s)] to the mixture(s) could not be determined;
however the results are suitable for comparison. No
conclusions can be drawn regarding whether [insert name
here or Male Donor X] could be a contributor to this
mixture.”
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0. Mixed samples — No comparisons were made at this time.

Evidence report template:

a. “PCR / High Sensitivity PCR DNA typing (using the [insert
appropriate test kit name(s)]) was done on the following sample(s).
A mixture of DNA from at least (n) people was found.”

b. “The DNA profiles of the [individual contributors/minor
contributor(s)] to the mixture(s) [could not be/were not]
determined; however the results are sumq for comparison. No
comparisons will be done at this time.xQ

E. Samples which are not suitable for comparlson\Q
1. Refer to the Guidelines ter etatlon of results in the “STR

Results Interpretation” & or details on this category of

samples.

2. Evidence report \g\

If too few or t eled peaks were detected, for exanipleR "/

High Sensmw DNA testing (using the [insert appropriate test kit

name(s)]) was on the following sample(s); however this sample is

not suitable forrg®@mparison.”
3. Documen@ion in the case record

Fac ) supporting this conclusion should be documented in the case
d. Samples which will not be used for comparison in their entirety

@ust be supported with the proper documentation.

For mixtures which can be deconvoluted for the major contributor, but are
not suitable for comparison to the minor contributor, record the reasoning
either in the results table or on a separate document.
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F. Samples that cannot be reported due to quality control reasons:

Report template: “PCR / High Sensitivity PCR DNA testing (using the [insert
appropriate test kit name(s)]) was done of the following sample(s); however, this
sample is not suitable for comparison due to quality control reasons.”

G. Suspect file reporting

1.

For all files: “PCR DNA typing (using the [insert appropriate test kit
name(s)]) was done on the oral swab from [insen&'uspect name here or on
the cigarette butt ‘smoked by’ [insert suspeq{l/%ime here]. A DNA profile

was determined.” y\\
»
For files where a direct comparison@ made with a specific evidence
case: <
Q 0
“This profile was com to @results in the following case:

O
FB number Cagﬁnb@mber Victim Name Report date”

Choose one or'm of the following. Refer to prior sections to make

comparisons andxdetermine which statements are needed.

a. If the& of the evidence profile meets the source attribution
thres and the source is determined to be the suspée:
res%ks are the same as those of Male Donor X. Therefore, based

e random match probability for unrelated individuals, [insert
uspect name here or the DNA donor to the cigarette butt] is the
OC) source of the DNA detected on the following sample(s):”

If the RMP of the evidence profile does not meet the source
attribution threshold, and an association to the suspect was made:
“The DNA results are consistent with those of Male Donor X to the
following sample(s). Therefore, [insert suspect name here or the
DNA donor to the cigarette butt] could be the source of that
DNA:”

C. If the suspect is not the source of a single source evidentiary
profile:*[Insert suspect name or the donor to the cigarette butt] is
not the source of the DNA in the following sample(s):”
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d. If the suspect could be a contributor to a mixttignce all of the

DNA alleles seen in the DNA profile of [insert suspect name here
or the donor to the cigarette butt] are seen in the mixture(s) of
DNA detected on the following sample(s), [insert suspect name
here] or the DNA donor to the cigarette butt] could be a
contributor:”

e. If the suspect cannot be excluded as a contributor to a mixture:
“Most of the DNA alleles seen in the DNA profile of [insert name
here or the donor to the cigarette butt] are seen in the mixture(s)
of DNA detected on the following sample(8}. Since the absence of
the allele(s) can be explained, he/s annot be excluded as a
possible contributor to the mixture(s \

f. If the suspect is excluded as a co@ibutor to a mixture or could not
be DNA donor to a sampl\{alns&% uspect name or the donor to
the cigarette butt] iéexclud(d as a contributor to the following
sample(s) or to a&/ th mples where comparisons could be
made:” AV . &

g. If no conclus@s c@\be drawn regarding whether the suspect
could be @ rib to a mixturNo conclusions can be drawn
regardi %Vhe [insert suspect name or the donor to the
cigarettetbu ontributed to the mixture(s) of DNA detected on
the followi ample(s):”

C)O
Y-STR Results X,
Q
. Comparison of sam based on Y STR results, Statistical Treatment, and
0\) Reporting

O
These guide@s address sample comparisons and reporting specific for Y STR analysis.
Refer to the autosomal STR comparison section and the case management manual for
further details on categorizing samples and reporting in general.

A. The first step in reporting DNA results is to state the type of testing that was
performed and to identify the number of contributors to the sample.

1. The appropriate kit name is “PowerPlex YSTRit” or “AmpFISTR®
Yfiler™ PCR Amplification Kit”.

2. The phrase “a DNA profile” versus “a mixture of DNA from at least (n)
male individuals” is used to report the number of contributors.
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B. For each Y STR based comparison, the following conclusions can be made:
1. Comparison to a single source profile or to a deconvoluted profile from a
mixed sample.
a. The comparison sample could be the source.
b. The comparison sample is not the source.
2. Comparison to a mixed sample that was not deconvoluted.
a. The comparison sample cannot be exclud%? as a contributor to the
mixture N
b. No conclusions can be drawn regar NQ whether the comparison
sample could be a contributor to th ture.
C. The comparison sample is exclud@ as a contributor to the mixture.
3. Statistics \'\
a. Statistical informagtgRAs r ted in the evidence report.
b. For single sour fi.l@s r profiles deconvoluted from a mixed
sample, the ty equency is determined using the
USYSTRDATAB :COM website.
c For mix mﬂg that could not be deconvoluted no statistics will
be reported @d “cannot be excluded” is the only applicable verbal
predicate. (5\6
C. Single source profl@ or deconvoluted profiles from mixed samples
1. Statlsdg@ he frequency of a Y-STR profile is based on a haplotype
cou fer to the “Population Frequencies for STR’sS” procedure for
Is on determining this value.
2. Evidence report template:

a. Single source profiles

I. If an association to a named individual was made: “PCR
DNA typing (using the PowerPlex YSTRKit or
AnpFISTR Yfiler™ PCR Amplification Kitwas done on
the following sample(s). A DNA profile was determined.
This DNA profile is consistent with that of (insert name
here); therefore, he or one of his paternal male relatives
could be the source of this DNA.”
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i. In the report, provide the haplotype frequency for the most
discriminating sample as follows:

“This DNA profile is expected to be found in

approximately:

lin African American males.
lin Asian males.

1lin Caucasian males.

1in Hispanic male&bg

iii. If no association has been ma@%etween the evidentiary
DNA profile and the profile of a named
individual: “PCR DNA g (using the [insert the
PowerPlex YSTR Kit Bx“AmpFISTR Yfiler™ PCR

Anplification &) w gﬁione on the following sample(s). A
m a§ale, Male Donor X, was determined.”
I

'ﬁébuired in the report, state the haplotype
ined abave

I. If ssociation to a named individual was made
Cl)p PCR DNA typing (using the PowerPlex YSTRit or
X, AnpFISTR Yfiler™ PCR Amplification Kit) was done
\ on the following sample(s.) A mixture of DNA from at

((\Q least (n) male individuals was found. [Insert name

0\) here] or one of his paternal male relatives could be a
O [select major or minor] contributor to this mixture.”
O 2) “PCR DNA typing (using the PowerPlex YSTRit or

AnpFISTR Yfiler™ PCR Amplification Kit) was done
on the following sample(s). A mixture of DNA from at
least (n) male individuals was found. Assuming that
[insert name A here] is a contributor to this mixture,
[insert name B here] or one of his paternal male
relatives could be an additional contributor.”
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i. If no association has been made between the evidentiary
DNA profile and the DNA profile of a named
individual:

“PCR DNA typing (using the PowerPlex YSTRit or
AnpFISTR Yfiler™ PCR Amplification Kit) was done on
the following sample(s). A mixture of DNA from at least (n)
males, including at least one deducible component, Male
Donor X, was found.”

iii. This phrase can be modified |f'{t% haplotypes of both
contributors could be deduced.
“PCR DNA typing (using theﬁ\(}'owerPlex YSTRit or
AnpFISTR Yfiler™ PCR ification Kit) was done on
the following sample(s) ixture of DNA from at least (n)
males, including a mqor component, Male Donor X1, and
a minor co@ ale Donor X2, was found.”

iv. If a st@'ﬂc [ quwed in the report, state the haplotype
fre tlined above.

V. N?c arlsons to partial minor components (< 4 labeled
mi e peaks) will be made.
DNA typing (using the PowerPlex YSTRit or

CA‘moFISTF@ Yfiler™ PCR Amplification Kit) was done on

(’\\' the following sample(s). A mixture of DNA from at least (n)
(QQ males, including at least one deducible component, Male
O Donor X, was found. The minor component of this mixture,
QOO however, is not suitable for comparison.”
C. The DNA profile does not match the DNA profile of a named
individual:

I. “PCR DNA typing (using the PowerPlex Y&TRit or
AnpFISTR Yfiler™ PCR Amplification Kit) was done on
the following sample(s). A DNA profile from a male, Male
Donor X, was determined This DNA profile is not the same
as that of [insert name here]; therefore, he is not the source
of this DNA.
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ii. “PCR DNA typing (using the PowerPlex YSTRKit or
AnpFISTR Yfiler™ PCR Amplification Kit) was done on
the following sample(s). A mixture of DNA from at least (n)
males, including at least one deducible component, Male
Donor X, was found.” This DNA profile is not the same as
that of [insert name here]; therefore, he is not the source of
this DNA.”

D. Mixed samples that are not deconvoluted

1. These samples may be used for compari &j@%ln a case, to other
cases, or to known samples as needed.

2. Comparisons are based on previq@ determined allele calls at
conclusive loci and all results for th,%s me sample are evaluated. Loci
that are designated as @G f@ egative or “INC” for inconclusive

cannot be used. A 6\(\

3. An individual canr@ @Iuded as a possible source of DNA in an
evidentiary sa or most of the labeled peaks seen in the
comparison saxnpl \w re also seen in the mixture, and the absent (or
unlabeled) peakgqs n be explained. No statistics will be provided for this

conclusion.
a. E atlons for absent or unlabeled peaks may include any of the
wing:
OV Amount of DNA amplified
OC) i. Artifacts such as stutter
Q i Degradation

Iv. Length of the STR repeat

b. Evidence Report Template
I. “PCR DNA typing (using the PowerPlex YSTRit or
AnpFISTR Yfiler™ PCR Amplification Kit) was done on
the following sample(s). A mixture of DNA from at least (n)
male individuals was found.”
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ii. “The DNA profiles of the individual contributors to the
mixture(s) could not be determined; however the results are
suitable for comparison. Alllmost but not all] of the DNA
alleles seen in the DNA profile of [insert name here or
Male Donor X] are seen in the mixture. [Since the absence
of the missing allele(s) can be reasonably explained], he or
one of his paternal male relatives cannot be excluded as a
possible contributor.”

4. Exclusions: ?\b‘
Q
a. The donor of a comparison sample & cluded as a contributor

the comparison sample are nok8€en in the mixture, and the absence

to the mixture if one or more é seen in the DNA profile of
t\
cannot be explalne

\0&

b. Evidence repor
i. “PCR g (using the PowerPlex YSTRKit or
|

er™ PCR Amplification Kit) was done on
o [ g sample(s). A mixture of DNA from at least (n)
male V|duals was found.”
il. “T ‘DNA profiles of the individual contributors to the
Cﬁre(s) could not be determined; however the results are
X, itable for comparison. [Insert name here or Male Donor
Q(\ X] is excluded as a contributor to this mixture.”

5. No&&%usions can be drawn:

Q The phras@o conclusions can be drawims used if the criteria for
“cannot be excluded” or “excluded” are not met. The factor(s)
supporting this statement should be documented in the case file.

b. Evidence report template
I. “PCR DNA typing (using the PowerPlex YSTRit or
AnpFISTR Yfiler™ PCR Amplification Kit) was done on
the following sample(s). A mixture of DNA from at least (n)
male individuals was found.”
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ii. “The DNA profiles of the individual contributors to the
mixture(s) could not be determined; however the results are
suitable for comparison. No conclusions can be drawn
regarding whether [insert name here or Male Donor X]
could be a contributor to this mixture.”
6. If no comparisons were made at this time:

AnpFISTR Yfiler™ PCR AmplificatiopoKit) was done on the
following sample(s). A mixture on A from at least (n) male
individuals was found.”

Evidence report template
a. “PCR DNA typing (using the Po§espfex YSTRKit or

b. “The DNA profiles of the |nd| | contributors to the mixture(s)
[could not be/were ot] ermined; however the results are
suitable for cor@ 0 comparisons will be done at this
time.”

E. Samples not suitable f &%@)n

1.

Refer to the “ger 8€sults Interpretation” procedure for details on
categorizing sar@&s as not suitable or comparison.

Ewdence ri;g?t template
typing (using the PowerPlex YSTKit or AmpFISTR

“PCR
YfllerT CR Amplification Kit) was done on the following sample(s),
hO\% r this sample is not suitable for comparison.

O

ocumentation in file

Factor(s) supporting this conclusion should be documented in the case
record. Samples which will not be used for comparison in their entirety
must be supported with the proper documentation.

For mixtures which can be deconvoluted for the major contributor, but are
not suitable for comparison to the minor contributor, record the reasoning
either in the allele table documentation or on a separate document.
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F. Samples that cannot be reported due to quality control reasons:

Evidence Report template:*PCR DNA typing (using the PowerPlex Y STRit
or AmpFISTR Yfiler™ PCR Amplification Kit) was done on the following
sample(s), however this sample is not suitable for comparison.

G. Suspect file reporting

1.

For all files: “PCR DNA typing (using the PowerPlex YSTRit or
AnpFISTR Yfiler™ PCR Amplification Kit) wa e on the oral swab
from [insert suspect name here or on the ci p@te butt ‘smoked by’ [insert
suspect name here]. A DNA profile was deﬁ%( ined.

Q

For files where a direct comparison@\s made with a specific evidence

case: &
Q X0

“This profile was com to @results in the following case:

O
FB number Cagﬁnb@mber Victim Name Report date”

Choose one or?ﬁo@o the following. Refer to previous sections to make
comparisons andxfetermine which statements are needed.
a. Sin I&S’?urce and positive association to the suspetthe DNA
re are consistent with those of Male Donor X to the following
ple(s). Therefore, [insert suspect name here or the DNA donor
Do the cigarette butt] or one of his paternal male relatives could be
OC) the source of that DNA:”
Single source and exclusiofifinsert suspect name or the donor
to the cigarette butt] is not the source of the DNA in the following
sample(s):”
C. Mixture and cannot be excluded as a contributor:“[All/Most]
of the DNA alleles seen in the DNA profile of [insert suspect name
here or the donor to the cigarette butt] are seen in the mixture(s)
of DNA detected on the following sample(s). [Since the absence of
the allele(s) can be explained, h/He] or one of his paternal male
relatives cannot be excluded as a possible contributor to the
mixture(s):”
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d. Mixture and exclusion: “[Insert suspect name or the donor to the

cigarette butt] is excluded as a contributor to the following
sample(s) or to all of the samples where comparisons could be
made:”

e. Mixture and no conclusions: “No conclusions can be drawn
regarding whether [insert suspect name) or the donor to the
cigarette butt] contributed to the mixture(s) of DNA detected on
the following sample(s):”

Revision History:

March 24, 2010 — Initial version of procedure.

August 30, 2010 — Extensively enhanced (from a five-page document to a 22-page document) to provide guidance on
comparisons made using Autosomal and Y STR results.

September 27, 2010 — Added documentation requirements for samples that are not suitable for comparison.

July 16, 2012 — Specific worksheets were removed and replaced with generic terminology to accommodate LIMS.

April 1, 2014 — Procedure revised to include information for YFiler.

May 21, 2014 — Minor wording changes within the CPI section.

September 1, 2014 — All references to a “profile generation sheet”, “allele typing table” or “table of profiles” has been
changed to “Results Table” for consistency between manuals.

Controlled versions of Department of Forensic Biology Documents only exist electronically on the OCME intranet.
All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

PATERNITY ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 NUCLEAR DNA TECHNICAL LEADER 483 OF 545
Paternity Analysis

Kinship Analysis tests alternate or competing hypotheses of kinship. In the forensic context, it is
useful for determining familial relationships, the identification of unknown bodies, and the
identification of the donor of bloodstains when the donor/body is missing or unavailable, and the
identification of the biological father or mother of products of conception/babies, which result
from a sexual assault or are abandoned. All calculations are performed according to the
Parentage Testing Standards of the American Association of Blood Banks. The DNA from the
subject/stain in question is compared to the DNA of close biological rﬁtg‘tives.

For parent(s)/child comparisons, the loci are first evaluated to da@r ine whether the individual

in question can be excluded as a biological relative of the oth ividual(s) (see below). If the

individual cannot be excluded, or for comparisons not involgilg a parent(s)/child relationship, a

P1 (traditionally called a paternity index, but this could be aternity or kinship index), is

calculated for each locus using the DNAVII?VY@gra Dr. Charles Brenner. The formulas
P

for parent/child comparisons are listed in A iceg¥’and 11 of Parentage Testing
Accreditation Requirements Manual, Gdlt\?\ A

If there is an exclusion at a single lo rent/chlld comparison, The Pl is calculated
according to the formula in Append E) where

M (locus specific mutation ra obtalned from Appendix 14 of Parentage Testing
Accredltatlon Requweme syvanual, Fourth Edition, AABB and

PE = I (1-2hH) whe Qﬁls the frequency of homozygosity and h is the frequency of
heterozygosity. PI\_:)ﬂé\ calculated by the DNAVIEW program.

An overall CPI (co d paternity index) is calculated by multiplying all of the individual Pls.
A probability of pateMity (maternity/kinship) is then calculated using Bayes’ theorem and
assuming a prior probability of 50%. The individual loci PI, the CPI, and probability of paternity
(W) are calculated by the DNAVIEW program. The report printed out from DNAVIEW should
be included in the case file as the statistics sheet. The DNAVIEW calculations should be
performed for each race.

The Forensic Biology case report should report the results for ONE race, preferably the race of
the individual in question (e.g., the race of the tested man in a paternity case). The case report
must list the PI for each locus, the race used for the calculations, the CPI, the probability of
paternity, and the assumed prior probability. It must also state the final conclusion. The three
possible final conclusions are exclusion, inconclusive, or inclusion, of the tested hypothesis of
kinship.
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Exclusions occur when either 2 or more loci exclude in a parent/child comparison, or when the
CPI<0.1.

Inconclusive occurs when the CPl is between 0.1 and 10, and for individual loci in mixtures of
parent/child combinations when there are other peaks visible which could potentially exclude or
include but can not be genotyped by the software.

Inclusions occur when either 0 or 1 loci exclude in parent/child combinations, and when for all
cases the CPI1 > 10. The analyst should bear in mind and report the strength of the inclusion
based on the CPl. When the CPl is greater than 2000 (probability om%\ermty > 99.95%, 50%
prior probability), the hypothesis of kinship should be accepted ( ered proven). When the
CPl is between 100 and 2000, the hypothesis is supported byt ata. When the CPI is between
10 and 100, the hypothesis should not be rejected, and shou\%e considered a weak inclusion.

'\
S
@ \Q
O
Q.

Revision History:
March 24, 2010 — Initial version of procedure.
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DNA-View for Paternity and Kinship Analysis

DNA-View is software created by Dr. Charles Brenner and is used for the performing paternity
and kinship analysis. The following instructions are guidelines as to the use of DNA-View and
interpretation of the results.

[. Creating a DNA-View Worksheet and Import Record

1. Open up the DNA-View Form '\b‘
2

S benpart S2enl I vt I it T Tive ol ] v ol 1 it m& € m:

[Hame Relation [ BESIITY ] D3tsnn 7 Toasisa | i | Basar | ousen | Best
N

N
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Faer  |F.G
ikl C,0E
Kol B M

2. On the DNAView Worksheetfill in a 5-digit Case ID(i.e., if your case is FB04-
1345, then the case ID will be 41345). Note the Case ID cannot start with zero.

3. Select the Case Typgom the drop down menu: Paternityr Kinship.

4. Fill in Name section with sample names. Don’t use quotes because DNA-VIEW
will place double quotes around those sample names at the import step.
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5. Assign a Relationto each sample using the designation codes frorRdbernity

or Kinship table below the spreadsheet (i.e., if the person is a mother, efiver M
relation. If the person is a sibling, entefdd relation, if there are additional
siblings, enter Athen B There are only a standard number of designation codes
for each relationship. If additional sibling relationships are required, for example,
use the designations for Other: X, Y, Z, as needed. This convention also holds
true for other relationships in the table).

6. Enter the DNA profiles for each sample. This can be dp\&é by typing them in by
hand or by copy and pasting directly from an STR e table.

For both homozygote and heterozygote profiles‘@'}ter both alleles at each locus,
separated by a spacenot a comma. If there @ elic dropout at a locus, leave
the entire locus blank. &

Q 0

7. Once the sheet is completely.ﬁl o] ,@ave it in the DNAVIEW \ WRKST
folder. Use the case IBs t nQ and “save as” tyderosoft Office
Excel Workbook. See heloy: O

¢
e L N
2] %
savei | wAsSE\ H@-3'Q ¥ Ly - Toos~
N = 3 Efzooen ]33 ] 5254 ] eu 72 = BB
u.;-f} i zns 48032 sz 60590 5
Ity Rcent o F 4a133 Hszaes ) eoroe - |
Docuerbits ST 48124 Bsza47 Beonie |
— B4y Eemra Ejeaase ] etnss |
5" 11158 EYz2170 B snong Eljsgess Els1139 3
=] 12006 es)ezere a5 )saz4e o) sheg Hlszes o
312255 Wzz657 Hsos15 H]e0134 Ee1zs2 3
S Ahi22s7 alY2s603 Hlos0s23 5] c0003 He1428 =
o F 5112255 & 25004 350523 560520 1440 3
My Docurments. 13172 B 30000 e M soaz Bs 1450 &
=21z ez 451500 =enzez B 61494 3
yjﬂ 5] 1440% & a0z3 sires S soxsz 153z =)
- =] 20071 Exx Hlesizy Eleams 61556 |
Moy Compatar | L o072 B az2s Bi)seess ez Ee1zs7 o
- 1] | *]
"'1! Fil s Wiew Foamn] - I_—_]
Nt JONA Yiew For i Sove
Places | Save ashypel [Mcrosoft Offie Excel Workbock =] Cancel i
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8. Click on the Save Import Sheet buttoon the top left corner of the worksheet.

This will save the sheet in a format that DNA-View can import. The filename
will be the five-digit case ID and the file will be saved in the DNAVIEW \
IMPORT folder.

9. Exit from Microsoft Excel. Another Microsoft Excel alert will pop-up asking if
you want to save the changes. Click No

[I. Importing profiles into DNA-View W
N

YOU CAN ALWAYS RETURN TO THE MAIN MENU FR NY STAGE OF THE
PROGRAM (AND WITHOUT LOSING MUCH INFORM N) BY HITTING the
Ctrl+C KEYS SIMULTANEOUSLY. THIS MAY CO N HANDY IF YOU
MISTYPE ANY ENTRY.

YOU CAN ALSO USE THE MOUSE, ING KEYBOARD ARROWS OR
TYPE IN COMMANDS TO SELEC MENU.

Open DNA-View, selegd%
\ )

field or clicking it with
'0

1. rt ( by either typing it in the Command

it Enter.

4 DNAVIEW

“DNAUTEM ver 27.23 2085.6-14 15:87 Production Syste
Caseworki? Mew York

(Paternity, Crime, Multi—locus; Membrane, Read, Reread>
(Compare, Flazh,. Statistics, Scatter,. Directoryl
(Savesget ascii, Print?>

HousekeeQing (Browse, Maintenance, QC’'=s,. Tablet Check,. Update>

Import - Exyort Databazes, Cases, Gels

Leave me nw {Quit. PATER. tools>

{make, plot, or print database. Calculate PI>

the last report
Rezearch ideas (Mutation, Music)»

Bkzp=clear Alt—fe=help WEE
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2. At next screen, there is field that says Which Import/Export option? select

Genotyper import, hit Enter.

74 DNAVIEW

Which Imiurt/Exiurt uition?

DNA -UIEW Frequency Database import (transfer hetween usepsd

Export DMA-UIEY Databases (transfer hetween usersd

Import Muche database *.FRQ file <counts by 18 base pair bins?

Gel image import Ceach row=x.y coord [intensityl)

Create a Phenotype list. check duplicates. find multi—lncus match
Import Phavmacia ALF (each row=1 bhand =zize,. lane #>»

Import RFLP zizes (each column=zizez for one lane, eg Fharmacia ImageMazterl
ABD GeneScan data import C(each row=lanelf.color.1 bad sized

Molecular sizes import <each row=2 band sizes?>

Case and Accession data import

Import Ascii database Chistogram or size list; kv or hases)

BioImage import

Import Genotypes for databasze. (Pair »f colurnz=genotype for a locus)
Genomyx M.U. import

Codis: export size data in CHMF formac

Genotyper import

Hitachi StarCall import

Genemapper import

L)
In the field that saysWhat (Bbdirectory?”, a path
(\FBIOLO~3\MPERSONMDNAVIEWAIMPORT\) will already be specified.
Hit Enter. C)O

If the field is bl%ﬂ’?}see the Troubleshooting section for specifying the

subdirectory
\)6\
4. Selec% Case ID from the list. Hit Enter.
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Which ImportsExport option?
Genotyper import

What subdirectory? “FBIOLO™3I“~MPERSONS“~DMAUIEW~IMPORT™

thich file? (ESC if done?

~FBIOLO™3I~MPERS ONS~DHAU I EW~IHMPORT 2
A58523 . TRT 58247 THT 68321 _THT 61811 . THT SAMPLE.TRT
18523 _TXT 5A523 _THT 6A322 _TXT 61938 . THT SCOTT . TXT
18531 _TXT CA829 _THT 60345 _TXT 61988 _THT
11111 . TXT 51144 _THT 60392 _TXT 62191 .THT
11156 . TXT 1173 .THT 60598 _TXT 62248 THT
11441 _TXT L1795 THT 60706 _THT 69562 . THT
11442 _THT L2008 . THT 6A256 . THT Y1234 THT
12806 . THT 52159 .THT 61852 _THT 1675 . THT
12256 _TXT 52253 _THT 61139 _TXT 72345 _THT
14496 _TXT 52254 THT 61225 _TXT PP .THT
21318 _TXT 52311 .THT 61252 _TXT 80808 . THT
21379 _TXT 52345  THT 61449 _THT 81146 . THT
21566 . THT L2347 . THT 61458 _THT 38888 . THT
22222 _THT L5L5L . THT 61494 _THT 28956 . THT
37914 _THT 68134 _THT 61533 _THT 91146 . THT
42261 _TXT 68158 _THT 61566 _TXT 92106 . THT
LE172 _TXT 68303 _THT 61567 _TXT 99998 MT
LH2A2 _THT 60328 THT 61675 TXT ” 99959 VET

DN =10l

=
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=
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6. Now that Case ID has been selected, screen will say Initializing a new

membrane Date of runwill default to the current date, hit Enter

_iol

l.!}u-::h Impurt/Expur opt
Genotyper impor \FBIOL0“'3\HPERSOHS\DHFIUIE'.!\IHPORT\BEBEEE TAT start at 14:87:5

Initiali=ing a new membrane
6 7

Date of »un: NI

January July
February August
March September
April Octoher
May Movemher
June Decemher

Bkzp=clear Alt—f6=help

7. Membrane # or brief id{@gst the selected Case ID in the format#f##t. txt
Hit Enter.

l.!}u-::h Impurt/ExpuP* L‘Iilti
Genotyper impor tBIOLO“'E\HPERSOHS\DHFIUIE'.!\IHPORT\BEBEE3 TAT start at 14:87:5

Initiali=ing a new membrane
Date of »uni \February 26 7
Membrane # ow/ brief id: IETTERENEYN
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8. You will be asked, Is the above information correct¥/erify the Date of run
and the Case ID and hit Enter

iy

Which ImportsExport option?
Genotyper imporsFBIOLO™3“HMPERSONS“DHAUIEWSIMPORT~B58523 .THT start at 14:87:5

Initializing a new memhrane
Date of »un: February 26 7
Membrane # or brief id: B58523_THT

<: Is the above information correct? [

U
9. You will be asked Wh?ér Cu)? The program defaults to 099 Genotyaped
unless you want to be se@ one else, such as secret agent, James Bond, or father

of inductive reasonin ancis Bacon) hit Enter

4 DNAVIEW

tho are you? FFEKCNTIINT

CEND to add a reader, DEL to remove or renamel
ap4 1

SN

B'i6

Wad? DBond. James Bond
aas

age

@14

@11

@12

@13 LdcC

@17 F. Bacon
H7? Genotyper

Bksp=clear Alt—fb=help
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10.  The following window displays the entered loci, hit EadESG not Enter.

T DNAVIEW

Which Import-Export option?
Genotyper impor>FBIOLO™3~MPERSOMS~DNAUIEW~IMPORT~A58523 . TET =start at 14:87:5

Columns will be interpreted according to the chart below.
Select any entry to modify the locus.
ETeet nremsalE UP to designate asz "Sample Info®
<::: EMD <or ESC)> wubdn satisfied. DEL to omit column<s>
e

[igﬂPUT FILE> I<{INTERFRETATION> [16]1 TPOX TPOX STR

Sample Info [17?]1 FGA FGA STR
D381358 STR [181 D19 D195433 STR
THA1 STR [121 D2 D251338 STR
D21811 STR
D18851 STR
[6] IGHNORED
[?] D55B18 STR

Sample Info 1
|
1
1
|
|
|

[81 1 D138317 STR
1
1
|
|
|
1
[ |

[21]
[31
[4]
[51

[71 D75828 STR
[1a1l D165539 STR
[111 CSF1P0O STR
[121 IGHORED
[131 Ame logenSTR
[141 Uva STR
[151 D8S1179 STR

JRDNAVIEW
Which Import-Export option?
Genotyper imporsFBIOLO™ISMYEASONS-DHNAUVIEW~IMPORT-A5685%23.THET start at 14:19:3

IB?/E2/26 cBEAl » B5A523. 18T
~FBIOLO™3“MPERSONS~DHALLEWSIMPORT~B58523 . TAT 11 records 22(Importing 11 samp le'

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

DNA-VIEW FOR PATERNITY AND KINSHIP ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 NUCLEAR DNA TECHNICAL LEADER 498 OF 545
12.  Note: A screen magppear that says “There are some samples id’s...”. At the

@ DNAVIEW BEE

There are some sample id’s that look like they designate a case and a role
within case, but they cannot be resolved hecause there iz no zuch role
efined in that case (or the case is not even defined>.

[he number of such input records is 3
p.g.= (13 99998 U

Ready to generate cases & roles using thuse papaneters ...

Proceed with generation? (MN=modify parametersz, Y=proceed> [

13.

bottom of this screen, the program aBkseceed with generation? (N=modify
parameters, Y=proceed). Y will appear, hit Enterlf this screen does not
appear, do not be alarmed, the import will still work.

(2> 99998 U
(3> 99998 &

Kind of case_#Hinshin
Races: “acha
Meed 3 accession numbers beginndag? 123800180

©
If you are using paterniqu\'mstead of kinship, answer “N” to modify the
parameters and ty “paternity.” If the order of races are incorrect or if
you only want to one race, you can change the order here or type in one
letter for the ra$5

N

A greQQreen will appear, indicating a successful import. At this step, unique
identifiérs (circled below) are also added to each profile. Hitt&sit viewing
this screen, and Esmain to get back to main menu.
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Arrows. Home. End scroll. ESC to guit viewin
line 1.-47 Find typed phrasze. Tabh=again. Bksp=new phras
Reprint to i

“~FBIOLO™3“MPERSONS“~DHAV I EWSIMPORT-H58523 . THT start at 14:19:37

Import by reader 7?9 to worklizt <membrane> HZH0H
worklist=87,82,26 cBBBB » B58523.THT
Lane Sample Info Lane arsB2-.26 cAAAA » SSAS23 . TRET
<1y £@523 U hlood 1> 1280-00046uN5 0523
2> £@523 F father Zhang Hui Min €2 1280-0004 B523
(3> LE523 M mother Zhu Tong Fu (3> 1280-900 £@523
4> £@523 4>
5> 56523 5> \(1/
6> 5@523 6> N
7> 50523 €73 Q
8> £@523 8> \
<9 £@523 @R
<183 5@523 18>
C11) £@523 (11)
D381358 3p SIR 3 lanes uf fl}@as Read # 3108

[ll.  Performing Paternity or Kln@%\A@P&s

1.  Select Caseworkhit Emér \
QO

4 DNAVIEW

DMAUIEW ver 27.23 2005-6.-14 15:8? Production System
Cazevork8? Mew York

Casework (Paternity,. Crime. Multi—locus; Membrane,. Head. Reread>
Examine dat (Compare,. Flaszsh,., Statistics,. Scatter,. Directory)
File (Savesget ascii, Print?
Housekeeploy (Browse, Maintenance, QC’s, Tahlet Check, Update?
ImportsExport Databases, Cases,. Gels

(Quit, PATER. tools>

{make, plot, or print database. Calculate PI>

the last report
(Mutation, Music?

Bkzp=clear Alt-fo=help BFEEFE]
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2. Select Paternity casehit Enter. (This will be used whether a paternity or a

kinship case is being done).

74 DNAVIEW - o x|

DMAUIEW ver 27.23 2885/6-14 15:87 Production Systemn
Cazeworky? Mew York

Automatic Kinship arbitrary relationship Stain Calculator mnmixed stains 1
Crime Casze stain matching Tuype in a Read ar edit, using
DMA Exclusion mixed stains ¥Y-haplotype o2z unmixed stains
DHA Odds unmixed stains
Profiles whole membrane
Hinship calculate formula
Membrane Create; make roster
Multi-locus case
PCR Read using mouse
Paternity case create, edit, or report
Racial Estimate guess population origin
Read using tahlet
Heread Rework old read
Screen disaster matches

Bksp=clear Alt—fo=help B¥FHEEHI

Select case should be?~' . Hit Enter

4 DNAVIEW

Greate, edit, or examine a case

eelect case

list cases guit
Mame Tag style: HAME reCcap
Mull fregquency: AUTO review; ASCII export
options select case
FCR parameters shrink match rules
print report window siz=e
probe parameters
Bksp=clear Alt—f6=help
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4, At the next screen, at the field Case # (0 to eliok for the 5 digit Case IRhat
was imported. If it is there, Hit Enter. If it is not there, the import step may need
to be repeated (Refer to Il. Importing profiles into DNA-VIEW).

4 DNAVIEW

Enter a case number of up to 7 digits,
or, 87 digits in range ZBEo0oc(x? to 202 9:00000x)
or, up to b digits of case numbher (54321> followed hy

L for Last year — i.e. A55L for 28HA5H55
T for This year — i.e. 666T for 28U6666
M for Hext year — i.e. 22222HN for 200722222
Pagellp for a menu of popular or recent case numbers
Caze H? (B to exit) FEVE]

or .

A

O
Select immigration/kinsgb, hit Enter. Verify that the imported case information
is correct such as the@ase ID and all sample information, including relationships
(if not, see sectiogkI /2. for changing case language), and that, in the race(s):

field, bcha is in ed. Go to step 8. If bclwanot indicated, the race list needs
to be edited. e steps 6-8 for editing race list.
N
&

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

DNA-VIEW FOR PATERNITY AND KINSHIP ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 NUCLEAR DNA TECHNICAL LEADER 502 OF 545

74 DNAVIEW H=E

Case 61474 race<s>: hcha
D Daughter 1280-80126 daughter STealey Profitt

Uictim 1288-88125 femnur

U
8 Son#il 1288-80127 son Micheal Yellock bcha: Abbreviation for
. Blacks, Caucasians,

Hispanics, Asians

Sonli2 1280-00128 son Raymond ¥Yellock

PR N

add role I example Cyour risk?t>

batch run | 2xport case

batch select " footnote report

delete case y| immigrationskinship

edit case comment language is: kinship

edit people lizt cases

edit race list Mame Tag style: HAME
;"sp—clear Alt—f6=help

6. Use arrow keys to seleedbx%% Ilst\égreen menu on lower right corner of
screen. Hit Enter. O
O

74 DNAVIEW

Case 61494 racel(s27 hcha

D Daughter 1288-BHA1Zo daughter Shirley Profitt
u Uictim 128FE-80125 femuwr

g Sonil  1280-860127 son Micheal Yellock

T Sonit2( U1280-A0128 son Haymond Yellock

add role example Cyour risk?>

batch run export case

batch select footnote report

delete case immigrationskinship

edit case comment language iz: kinship

edit people list cases

edit race list Mame Tag stule: HAME
Bkzp=clear Alt—f6=help
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7. Type bchain the race(s)field. Hit Enter. The changes will be saved.

7 DNAVIEW

-|o]x

Case 61494 race¢s>: hcha
1288-00126
1288-@8125
1288-80127

1288-00128

Daughter

Uictim Enter/modify list of race letters

to try for computation.
Soniil

Soni2

edit race list

- K\J

8. i@l@%ration/kinshlrhit Enter.

After editing race Iist,é?g{

4 DNAVIEW

Case 61474 racr:is*: hcha
1288-HA1 26
128E50@1 25
1288-80127

1288-80128

Daughter daughter Shirley Profitt

Pictim femur
Sonitl zon Micheal Yellock

Sonka son Raymond ¥Yellock

add role

batch run

batch select
delete case

edit case comment
edit people

edit race list

Bksp=clear

example {(your pisk?>
export case

footnote report
immigrationskinship
language is: kinship
list cases

Mame Tag style: NAME
Alt—f6=help
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9. Estimate likely relationshipsshould be highlighted already. If not, select it and

then hit Enter

74 DNAVIEW - o x|

Prior = A.5
Mutation iz considered

Eztimate likely relationzhips

ype in Cor edit? scenario 1 Meedless loci INCJUDED

stimate likely relationships Do MOT "restr:ct" the data
acial estimate AUTOMATIC frevuencies

Simulate SHOW formlas in summary

yeball check the raw sizes DO considev mutation

yeball check the genotypes Quit from Inmigration

rint the genotypes C' ? + Fro7?

rior probability=A_5 Asz 2ssment 1 <554 F U-?,
Silent alleles NHOT allowed A<s=zzment H 2 (887> F U7
arsing info: NOT shown Auuessment H 3 (21892 F U7,
alculate one locus,. showing parsinX 9szsessment H 4

ace isz: BLACK ; Assessment H# 5 <48> F U 0ther =
hange database defaults \ Aszessment #H 6 <1921> F D,
ext race from: Black- Caucasia“l'ispani~ ) Assessment H 7 <6920 F U7

Uv
10.  Wait for program to OX;Q@{eIe frequencies for the four races.

4 DNAVIEW

collecting genetic datez

2 worklists to searcn ... A remalnlng, 112 locus—genotypes collected.
2 worklists to errzcr-check 1 remaining

Obtaining Black freouencies for locus 11/14 D16853? S5TR
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11.  The Estimate likely relationshipsscreen will display the following information:

a. DNA profiles for each sample with a corresponding legend (alleles are
expressed in letters)

b. A green likely relationshiptable (circled below) that lists PI (paternity
indices) and Sl (sibship indices) generated from calculations comparing
every pair of individuals in the case. The numbers in each cell evaluate
the corresponding pair of people as potential parent-children (PI), and as
potential siblings (SI). Numbers are omitted if very small. (As per Dr.
Charles Brenner's DNA-VIEW Newsletter #17, tggé//dna-
view.com/news17.htjn Q

C. After viewing this information, Hit Enter Qy\\q’

74 DNAVIEW w0 x|

Case 61494 u 8 T

D Daughter daughter Shirlely Prality

Al Uictim femur D pi=6B0 pi=20H pi=48
o "

T

Soniil son Micheal Yelluok 2i=30 si=1A0800 =i-=-8A0A
Sonit2 son Raymtnd Ye black

U pi=6BAAE pi-86060
si=6080 si=2000

g
D12z Fi
t

< D58 D135 DYS Diee, THH TPOX cs
B = B Bt et P T I
n st q n

D3S  UWA FGA Ame DBS D21
B Iy r
o pe r 9 Al
igr pe y . K&
» w1 ) y ) ()

Legend : D351358 p=15 Sy=16 »=17 uua p=13 »=15 s=16 FGA p23 o224
DBS1179 pi? rid D21541 p28 »30 D18551 pid4 »16 ul? D5S818 p8 sii
D1358317 pii gi12 »13 D7582@8 p8 sii D168539 p9 »ii t13 THAL p? o8
TPOX p? g8 »9 t11 CSF1PO p8 »18 t12

any key to continue
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12.  Select Add relationship est to reporthit Enter to add the likely relationships
tableto the final report that will be placed in the casefile.

DNAVIEW - o x|

Prior = A.5
Mutation iz considered

Add relationship est to report
ype in Cor edit? scenario 1
stimate likely relationships

Add relationzhip est to report
acial estimate

Simulate
yeball check the raw sizes
yeball check the genotypes

rint the genotypes

rior probability=HA.5 ; Acs=s=zment 1 (554> F U-/7,

Silent allelesz NOT allowed 5 Aeuessment H 2 (887> F U/ -

arsing info: NOT shouwn ; 9ssessment # 3 (21892> F U2 U, A

alculate one locus,. showing parsirx ; Assessment ﬁ g 28752> F Us0ther =

H 6

Mext race from: FlacksCaucasiasHispan
Meedless loci YKCLUDED

Do NOT "restricc" the data

AUTOMATIC frequencies

SHOW formulas in summary

DO conszidvr mutation

Quit from Immigration

GC: ? ¢ Fr?

ace iz: BLACK <48> F U-/0ther
hange database defaults

Azszessment
Assessment

€1921> F D, S

O
13.  Select Type in (or edi&c@)\\rio,]hit Enter.
X

4 DNAVIEW

Prior = A.5
Mutation iz considered

ype in Cor edit? scenario 1
stimate likely relationships

yeball check the raw sizes

yeball check the genotypes

rint the genotypes

rior probability=HA.5

Silent allelesz NOT allowed

arsing info: NOT shouwn

alculate one locus,. showing parsing
ace iz: BLACK

hange database defaults

Mext race from: Black-sCaucasiasHispan

Meedless loci INCLUDED

Do NOT "restrict' the data

AUTOMATIC frequencies

SHOW formulas in summary

DO conzider mutation

Quit from Inmigration

Gz ? + Fr?
Aszessment 1 554> F U2,
Assessment # 2 (887> F U/ =
Azsessment # 3 <21089> F U7,
Assessment # 4 (2B75> F U-/0ther
Aszessment H 5 <48> F U-O0ther =
Aszessment H 6 <1921> F D, 8
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14. In the blue field, enter a kinship or maternity/paternity statement that expresses
two hypotheses (or ways people are related), then hjtries&nter. See below
for examples of Kinship and Paternity scenarios.

a. In the case example featured in the screen captures, there is a typed femur,
V, that may or may ndie from the mother of the typed daughtersén
S,andsonT

The format for this KINSHIP case is as follows:

1) D,S,T:V/Other+Pa (as seen in screen cam\&‘e below)

2) This means daughter, Bon, Sand sonAfa¥e a product of the
typed femur donoty, or another unkmé(v:‘ﬁ individual, Othgand

some untested maRa. \Q
N
<
& Pa
&
S T
b. Another option is a case of with a trio of typed individuals, a child, C, a

mother, M, and a tested man that may or maybedathe fatherf:

The format for this PATERNITY case is as follows:

1) C:M+F/Other

2) This means that the child, C, is a product of the typed mother, M
and the tested maR, or another unknown man, Other
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M F
C
N
C Q'\\
,\Q\
Q &

2 T:U/0ther+Fa
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15.  Select Calculate & report LRs, 4 raceshit Enter.

4 DNAVIEW

|D,S,T:U/0ther+Pa

Action?

Calculate & report LRz, 4 races
Type in Cor edit? scenario 1
Calculate & report LRz, 4 races
Calculate LRz <Black>

Eztimate likely relationzhips
Add relationship est to report
Racial estimate

Simulate

Add scenario tos modify the pick list
Eveball check the raw sizes
Eyebhall check the genotypes
Print the genotypes

Prior probability=8_5

Silent alleles HOT allowed
Parzing info: NOT shown

Prior = A.5
Mutation is considered

Calculate one locus, showing parsing 1
Race iz: BLACK
Change databare dofaults
Mext race frnn:. BlacksCaucasiasHispan
Meedless loci INCLUDED
Do HOT "rrsteict' the data
AUTOMATI fr:equencies
SHOW formulas in summary
DO copsider mutation
from Immigration

E-?
ssment # 1 <554 F Ur?,
# 2 (BB7> F U7

szment
ssment H# 3 C21087> F U7,

16.  Wait for the program

7 DNAVIEW

Collecting Asians data.

Obtaining Asians Frequéncies for locus 3-13, FGA STR

-

ele frequencies and calculate kinship equations.

O
ﬁale&fiﬁ
A series of screens wi aQéar, see examples below.
X

Wait...

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.




FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

DNA-VIEW FOR PATERNITY AND KINSHIP ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 NUCLEAR DNA TECHNICAL LEADER 510 OF 545

4 DNAVIEW HE=E

Evaluating kinship formulas

D.5.T:U/0ther+Pa

13 loci. B inconsistent 8.8s
D381358 {1+3r> / {(dq+12qg+12
Uia 12pl (e+s3) ~ (drs+libres)
FGA 4q 8 2 ~ {pi3pptpgd
DES117? C(1+3ovser? ~ (dprtdpp
D21511 8 {1~Jpwrd ~ {dpr+12pp
Digsshd 4 W W dr+12vrd
D5GE818 S
D135317 1 po
D7EB20N\7 "(1+p+3sd ~
D1 REGESQ
THEL \21p
AR 2p2 s dpg
CSF1P0 5 (1+3r)> ~ {dpt+lbprtd

17.

4 DNAVIEW

D.5.T:U-0ther+Pa

Black

Caucasian cvmilative LR 12.7e?
Hispanic cwaulative LR 4_.33e?

Aszians cumulative LR 20.8e?

Azcii filename for posting ¢(hlank if nonel?

'V
A table with cumulative LRgglgg Q (ge will appear. These are the statistics
that will be presented in t r Biology report. In the field that says Ascii
file name for posting ( if AQDE)? enter the filename: first letter is a P or K
(Paternity or Kinship) ov»g_| y the five digit ID number, and ending with .txt
(e.9.P91125.txt K80144,%€)) it Enter to save the file.

N

cumulative LR 41 . behb
Postevior probability=77_999998» assuming prior=5H@x

Fosizerior probability=108¢ assuming prior=5803
Posterior probability=99.99999998x assuming prior=58:x

Posterior probability=188; assuming prior=5%0:x
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a Displayed in this screen capture is the following:

Cumulative LR

This is a likelihood ratio, also known as the combined kinship index (CKI)
or combined paternity index (CPI) which evaluates the assumptions
spelled out in the proposed kinship or paternity scenarios from step 14 and
determines which is more genetically likely.

Posterior probability
Posterior probabilityis also the relative chance oi{kternit@mentioned
in Forensic Biology paternity report) (I/Q

N

Prior probability Q
Prior probability is always 50% (both ﬁg&theses equally plausible) for
paternity and kinship cases mentloqe in Forensic Biology paternity

report) Q/ ’0

18.  Select Quit from Immgraﬂq@Shog{b\already be highlighted) and hit Enter

4 DNAVIEW

|D,S,T:U/0ther+Pa

Prior = A.5
Mutation iz considered

Action?

Quit from Immigratghen |

SHOW formulas in cummary
DO consider muf:ation
Quit from Imaijyration

C: 7 F/7
3 1 <554> F Urs%, U : Mot
2 887> F Us? - H + F
3 <2489> F U2 U, A,

4 (2875> F U/Other - H
5 ¢48» F U 0ther = M +
6 €1921> F D, 5§ = X + U
5 Assessment 7 692> FUs? : M + F

5 start with a descriptive comment line
; Assuming F & CDG have different fathe
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19.  Select print report, hit Enter.

4 DNAVIEW

D.5.T:U-0ther+Pa

Prior = A.5
Mutation is considered

Mull freguency= AUTO reconztruction
options restrict data

FCR paramex=ps review; ASCII export
print repuwt zselect case

probe pivameters shrink match rules
guit window size

rECAD

VMoo
20. Select Laserjet and hi?@?t rC)
O

Bksp=clear Alt—fb=help

4 DNAVIEW

|D,S,T:U/0ther+Pa I

Printer? IIIEEEIPR% Prior = B.5

Mutation is considered
abort <9853 chars: Case 61474 kinsh
LPT1
Ll'te
s8N
file
Lazerjet
Postscript

print report

Bksp=clear Alt—Ff6=help NG
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21.  The following screens will appear. Just wait for the file to print.

4 DNAVIEW

|D,S,T:U/0ther+Pa I

ior = B.5
onsidered

PRINTIMNG to Laszerjet on LPT2

If you get stuck here, the printer is not connected .
To continue:
1. Try Break (=Ctrl-Pausze? and wait 68 zeconds,
OR 2. Kill DHA-UIEW with the Windows Task rlacager.

To avoid getting stuck again.
EITHER connect a printer
OR Housekeeping,. Options,. DNA-UIEY printer
and set the printer to ¢none’.

4 DNAVIEW

print report

add role example {(your pisk?>
batch run export case
Mutation is chatch select footnote report
delete case immigrationskinship
edit case comment language is: kinship
edit people list cases
le: MAME

edit race list Mame Tag st
Bksp=clear Alt—f6=help
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22.  After you obtain printed report, hit Ctrl+@ get back to the main menu. Select
Quit DNA-VIEW and hit Enter If report is not printing, see Section IV for
troubleshooting.

74 DNAVIEW H=E

DMAUIEW ver 27.23 2885/6-14 15:8? Production Systen
CazeworkB? Mew York

(Paternity, Crime. Multi—locus; Membrane, \Read. Reread>
C(Compare, Flash. Statistics,. Scatter,. Nitectory
(Savesget ascii. Print2

Housekeeping CBrowse, Maintenance, QC's. Tahlet Gheck, Update2

ImportsExport Databhazes, Cases, Gels

Leave menu C(Quit, PATER. tools)

Populations Cmake, plot, or print databasze. Gblculate PI>
Quit DHA -UIEW

Reprint the last report

Research ideas (Mutation, Musicl

Bksp=clear Alt-fo=help B¥HELH

X
N
C)O
IV. Importing Raw Data
The next step is to con ?the raw data to a format that is easier to read and can be pasted
into a report. You ave the option to type in the raw data into your report tables by
hand.

1. Open the workbook you saved earlier. It can be found in the DNAVIEW \
WRKST folder.

2. Click on the Paste Reportab at the bottom of the worksheet

3. Select cell A1l. Failure to select this cell may lead to improper results.
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4.

From the top menu, select Data Import External Data— Import Data

l= | Data

| A
g,zl

Windaw  Help

Adobe POF

i
Filker

Yalidation. ..

B s -4 % o

i Bervigi, ! M,ﬁ'@ F"'- E

Import External Data » |

-

“\

F

ﬂ O Import Data.. 3

5.

Select th&BIOLOGY

§
g Mew MWeb Query, ;\\1’
G Mew DatahaQ B

V

b\

_Jq@hg@ Casework / reportsfolder from theLook

in: menu v \
O
Select Data Source _ﬂﬂ
Lockin: |3 reppe vl @-3 Q@ ¥ [y T~ Tooks~
(&) ngitdt =koszea  [kerese  @KUOTIN &
* @EE&W{M PO5256 = ksoszs A e E
My Recent ,‘(\ . , P0S268 ] k61613 [£) k71460 =
Dacurnenks o \ & OWD-RYY Drbee (D0) 7530 .@ I:I ¥71500 Li-
O 2 Codis on ‘acmednscodis’ (Fi) A 5] E
ﬁ-) S# Fhiokgy on ‘csc.mpcretlocme. .. i ;'—;'Km EIK71512 =
(N CY FEIOLOGY prsaosm = k7ol4s E k1977 5
N/ T
Deskiop o L7644 2] k70145 = k72648 [t
E7Ea4A [Hxrorasa Bz E
o P76346 [£] k70145A = keooar i
__,] B7534E = k01458 Hreoez I
My Documents | () Rotor-Gene Demonstrations RI6E4C ] k701458 ] ke1201 E
3 FTP Locations R7684C [ kros12 Ereizoisn 2
=1 _ﬁ] AaddiModfy FTP Locakions = bogadn [l erostz [:_'| ¥BiZ02 z
i-! = 89999 = k20526 ] kz76a4D [] krimsi 5 KBS080 £
My Compuiter | =4 ongaep ] K20526a I kz76m4E k71197 = kanpes =
- L] I J --l:J
'g File name: | N frare
My Nekork | o i, |
Places Fies of Al Fles = R
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6. This folder contains the ASCII file you saved in Section Ill Step 17. Change the

Files of type select AlFiles. Select the file and click Open

7. The Text Import Wizard window will appear. The default settings should be as

seen above, correct them if they are not, and Eliclsh.

Text Import Wizard - Step 1 of 3 7l x|
The Text Wizard has determined that vour data is Delimited,
If Ehis is correct, choose Next, or choose the data bype that best describes Wﬂka-
rOriginal data bype
' Choose the file bype that best describes your daka; (J(
& Delimited; - Characters such as commas or tabs separat% Field,
" Fixedwidth - Fields are aligned in columns with spa:as\%q en each field,
Stark import &t pow: I i E Fil= Dﬂﬂﬁ '\Wnduws (ARSI j
Preview of file MFBIOLOGY umamea@e»m&@xtsﬁmﬂg THT.
N AN
> =
ase 09242305 cenar 1
2N Sikling§z0l nﬁn FBS95-2435
ED Sihliﬂg_#El] —[R OBTEO&0S5-0701
JB:M+F i =
r & 2
&’ i
concel | el [ mext> Erish |
S
%)
8. The Impor\gga window will appear. Sele®roperties...
~O
’ Import Data ﬁl
Where do wou wank ko put the daka?
" Existing worksheet:
Cancel I
[=pas1 =¥
" Mew worksheet
i=| Create a PivotTable report. ..
Properties. .. Farameters. .. Edit Guaery. .. I
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9. The default settings in the External Data Range Propertiggidow are correct

but you need to sele€iverwrite existing cells with new data, clear unused
cells. When the window has the settings shown above click OK.

External Data Range Properties il

Mame: |Paz4za

Cuery definikion

[v Save guery definition b‘

[T Save password

Refresh contral \V
[+ Prompt For file name on refresh Q'\
[ Refresh every IEU 5‘ minutes Q\

[ Refresh data on file open
T Remove external daka Fram w @eet bﬁe sawving

Data Formatking and layouk
¥ Include Figld names \ ese Q:nlumn sortifilker flayvouk

™ Include row numbers C) v F‘rﬁwe cell Formatting
v adjust calurmn width Q_ @)

IF the number of rows me @{a range changes upon refresh:
" Insert cells for ne

, delete unused cells
" Insert entire r-:u#@r new data, clear unused cells

£+ {Overwrite e;@‘tﬁﬁ cells with new data, cear unused cells:

[ Eill down Fur@és in columns adjacent to data

\)@ | Okl I Zancel |

10.  You v@be taken back to the Import Data window. Make sure Existing
worksheetis selected and the window below it has =$A&lick OK.
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11.  The raw data has now been imported and your worksheet should look something
like this:
A B (3 [+ F | E | F G H |
‘.
2 |Cage BT Seenann {
3 W Wictim 1 ZE00E 19 humsrus
EE M Mother 128000871 Janp Don
Ex F Fathar 1280400800 Juothn Clog
_E_.'Wmhm Il o
I-_Bi Black cumulaties LR 1 02E+7 Postenor probabdily= 100% assuming prce= 2%
9 Caucagian comulatiee LR 1.03E+14 Postenar probakslily= 100% assuming pror= | S04
| 10 Hiapars: cumulatiee LR 225E+14 Poatenor peobakaily= D0% assuming peor= | S0%
A1 Astandg cumulabien LR B.28E+14 Pastiendr probakslily= \ % asauming prde= 0%
3 - Ellack M W F
14 Ca51178 STR 2071 1 2op p=0.111 141 (]/ 12 12
15 o251 5TR 1771 Fdap p=OET &=0078 Y 2 032 g1}
LT D76 S5TR I23 1 fBap Pl 325 a=0 0619 2 10 10063 10 1003
| 1T CSFIPO STR 1451 /4nq p= 312 g=0 \ 13 1213 12
{ 16 | 0351358 5TR 1wl fep p=.22 5\ 15 15 15
18 T™HOT 5TR 1591 f dar =147 &= 10 9% 903 ¥ 80
'::@:.l_ 0135317 STR 17 1 ¥ Bt p=.0 .24 %2 11 911
rill DiE=539 STR 2es1r Ol:ﬂ 1112 91
22 D2s13E@ STR 2431 5 435 22323
23] 155433 5TR 19l il ] 1315 1415 1314
e VWA STR 5EN Mgt TEe0iEs 156 1517 17
r_3,?5__ TP 5TR ¥ 2pp =i 37 ai B B
25 | DiES51 STR =] I.IBOK =052 v=0 166 1113 1317 1517
| 27 055818 5TR d41 p=0.263 11 1] 11
o Faa  ETR Q‘ EEQP =0.102 2325 2524 X%
Pl eurrlatve LR ?\ m2EH
'_l_l_ — Coucagian KO (%] W F
En DES1179 STR X @iy p0as 1213 iz a2
3 o511 5TR 1005 1 F dap p=0 238 &=0.102 32 IR 0312 G 1}
= O =0 STR O 348 1 fBap pe0 29 =0T - 1012 10 1003 10 1003
&3 CESFIPD ng) 1041/ dpq pO07 SO0 1213 1213 12
| 36 0351358 5 16.21 'pp p=l.248 15 15 15
Ed 487 1 ¢ dar =e7 w0307 9% 903 7803
$~ 4,94 | fBpr p=0.0733 =0 321 352 g11 11
E: 3331 Fdar r=0 374 1112 g
an| 1321/ dss =013 235 FEj ]
1| 2601 /By qROIME003 1315 1415 1314
az L 8251 Fdp p=0.115 r=0.285 15 16 1517 7
43 Qo =m 1.EA 1/ 2pp peid.585 811 B ]
'i-l-_ O D1ES51 STR 6351 /B =135 =0 158 1113 1317 1517
5 055818 5TR SA0E+00 1 fpp p=0.412 n 4] 11
b FGA ETR 2331 F dar =072 2325 i) ]
a7 curmulative LR 103E+14
A E N R Erry L Paste Repoet (Tall T o : o 1 S
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12.  Click on the Tabletab at the bottom, and you will see a cleaned up version of the
data you just imported:

.- R e e o) By S A el O <3500 . e ) N 1. ) i [ . ol O« - S 2 - I I e [
&3 CCemn ] [ Pem )
EN
_-I_ Crmm fiires [dmbbacd Fatisd Pirtiend Proibodukay | il i g vl [arabotuddy = T
}hl I o oo o 100 paa s, [ [
.l | T g R0 oo 10 nefeo, +-mapd ey (= by
W] B oossamacs | IS H fum
P8 | A e 3 iy AL
[ 3
E [egara] BOIR1] | Dooin | COPURD | DRIAGR] TR DL T DISRIN | D0 T Diaseit] Ve | TROY L DaEey) | AMIEL JEooile | MOA
] - s | memd | popr [ mia | o ] waz | ourr | mmas e | e i&‘ s | x n |nxn
B
14 g
i8] —4| H |n:| |:||l:u| (FHEN T |l.':u | LR 1l | ) ||-_|, ‘IJC\ |l!|.| | LY | 1} | H
e = ) |
-':'-'4| 32 | w |-:|m1|1 | Ji|1,1]|'b,::|b,..|:ﬂ,_‘:| Kl V| [ ||5||:,r| " |.H.'=
I3} KA
[T ~_S
| — I I I A I I O P 2 R

| O\
£r )
a———— | [ [ [ [ | [ ~5T [T [ [ [ |
g "‘
"2
i L L T T T A 20T [ [ [ | [ [ |
k) . V.4 6
| — N ™ L L]
e *

\

;33_- SN N\S
% N
a— | | XS [ L[]
-l O O
—— | X+ e [ [ 1 [ [ [ [ [ [ |
=
= N8 [T T T T T T T 1T 1]
12 o
a \
g——— [ ST [T [T [T T[T T]
a ~O
ﬂ] [ IUﬂ] 2y | iwd | omn | ogie | o | das | Wy | a3 | a3 [ Nes | umd | | T T
W5 | Femtriakes - Corees | 23 63 | =a 04 [ ed | awd [ asa [ 30 [ 133 | zéw [ais [ 1 [ a0 | [ 55 T w3
o T _1%__]_ 3 E it ¥
W] [ etk Mg [P 58 | @ | 142 | w0 | Em | ew | 3w | 127 | 3o | w3 |z | T | [ oz | am
B B . S — o — T ——
5 ruu:luu-am'l_::s-r S | #R| | €85 | B4 | 337 | 38| | &5 | B33 ] M3 | 1@ | s [5m | =3
LT NT

O
This has sorted the data you provided irAltede Entry tab, as well as the
raw data from DNA-View, into a format that is easy to read.

13.  The top of the sheet has two indicators which let you know the status of the
import and the data.

a. No data imported — Data has not been imported
b. Import OK — The import was successful
C. Data OK — Theorder of the loci in the imported data is usable
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d. The following two errors are common when older files are imported:

* Imported data not in correct order — Data has been imported but the
order of the loci in the report is not in the correct order to use this
table.

* Imported data is in Co Pro order - Data has been imported but the
order of the loci in the report is in Co Pro order.

Create a new report in DNA-View to fix this problem.

14.  The rest of the table contains all of the information from(“'e DNA-View report.
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a Cumulative Likelihood Ratios — listed numerically and with words. The
most conservative (lowest) value is indicated. Values are truncated at two
significant figures.

b. Posterior Probability — listed to two decimal places

C. Allele table — names, loci and alleles listed in FBio report format

d. Paternity/Kinship Index Table — the paternity/kinship indices of each

locus’ genotype is listed below the locus for four major races

15. The allele table and paternity/kinship index table can be copied and pasted
directly into the table of the report template. Blank ro %ould be omitted from
the copy. Adjust wording from paternity to kinship qiibecessary

V. Troubleshooting DNA-View

S
,\Q\

1. Printing problems

a. Re-establish communlca{%f

n DNA-View and the printer

1) Go to My Com \& e Start menu or the desktop icon.
2) Double click
3) Double clj gy 1 folder.
4) Double 0 t € DnaView Caseworfolder.
5) Double c |Ck thdPrinters folder.
6) A list of OS batch files appears similar to those depicted
belowc)o
X

0\§Q

OO

7)

0 File Edit Wiew Favorkes Tools  Help

Back - ) - ? ) Search Folders -
€] \os s

Address I.,J M:AFBIOLOGY_1\Dnaliews Caseworl K\Printers

B0 Print DA

@y | Bldg_dna_t2fl_1204_hp43so_...
8382 | risDor Barchie

File and Folder Tasks ES

=7 Make a new folder
@ Publish this Folder to the
Web

S Prink DA

% EBlda_dna_12Fl_1213_hpcalor_...
1M5-0n05 Batch File

B i . .
({9 View previous versions

Dther Places £

| Dnaview Casewor k
D My Documents

4 My Computsr

Details ¥

Double click on the file that corresponds with your printer. (i.e., If
you are trying to print to the printer on thé™ff, click on Print
DNABIdg_dna_12fl 1204 hp4350 LPTR
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8) A black screen will appear and disappear quickly, this is normal.
See below:

WWINDDOWS' system32h cnd.exe

M:~FBIOLOGY_1-Dnaliew Cazework>Frintersl net usze LPTZ2: ~D
LPFT2 waz deleted successfully.

M:~FBIOLOGY_1-Dnaliew Casework:Printerszlnet use lpt2: “ocmednadhcpprdl._csc._nycn
et dna_12f1 1213 _hpcolor ~persistent:yes

b. Communication
work.

C. Go back to DN {f@ In the main menu, select Reprint the last report
and hit Enter Walgfor the report to print.

@«hom@éen established successfully and printing should

DHAUIEY ver 27.23 2005-6-14 15:09 Production Syste

Cazeworkil5 Mew

(Paternity, Crime, Multi-locus; Membrane. Read, Reread)

(Compare ., Flaah, Statistics, Scatter,. Directoryl

{Saversget ascii,. Print2>

(Browze, Maintenance. QC's,. Tabhlet Check. Updatel
Import  Export Databases. Cases, Gels

Leave menu (Quit, PATER. tools)

Populations {make. plot,. or print database. Calculate PI>
Quit DHA-UIEW

Reprint the last report

Hesearch ideas (Mutation, Music?)

Bkzp=clear Alt—fo=help BEYH
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2. Changing Language from Kinship to Paternity

a. This is useful for paternity cases whéreés indicated as Sibling #4
instead of Child and Fs indicated a&ather instead of Tested Man
b. Change case language from kinshagpaternity

» After selecting casén step I11.3., a menu will appear. Use arrows to
select language is: kinshipHit Enter.

74 DNAVIEW HE=E

Caze 37914 race(s?: hcha
G Siblingii4 128886194 MG
F Father 128080193 FG

ald role example <your priskt)>

Farch »w export case

hatck si:lect footnote report

delcote case immigrationskinzhip

ed(t. case comment language is:= kinship

=Jl1ic people list cases

cnit race list Mame Tag style: NAME
Rlen=rlean Ol+—FER=haln

Ul appear that saydse the language of? and four options
will a@pear. Use arrows to seldtternity, then hit Enter.

[\

i DMAVIEW

Caze 37714 race(s):
C Siblingi4 128808174
F Father 1288-88193

language is: kinship

Use the language of? NG
Paternity
Maternity
Hinship
Crime

Bkzp=clear Alt—f6e=help
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* Relationships have now been changed from Sibling #4 to Child and

Father to Tested Man

4 DNAVIEW

Caze 37914

G Child 12808-00194

F Tested Man

* Language will

bcha
MC
FG

race(s):

128080193

add role

batch ruv

batch :e’lect
calciucte revnrt
delrte cas:

i1t cases comment
cd-t peanle

Bksp=clear

?\

changes it t6Qsthip

OO

N
)

&

edit race list
example <(your risk?)>
export case

footnote report
immigration<kinship
language is: paternity
list cases

Alt—fo=help

be changed to paternity until the next user
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3. Deleting records from DNA-View (in case of import problems, etc.)
a. Hit Ctrl+C to get to the main menu, select Casewdri Enter.

"

74 DNAVIEW

DNAUVIEW wer 27.23 28005-6-14 15:8? Production System
Cazeworkl 25 Mew York

Command?
Cazework (Paternity, Crime, Multi-locuz; Membrane, Read. Reread?

(Paternity,. Crime, Multi-locus; Membrane. Read. Reread?
{Compare, Flash, Statistics, Scatter, Directory
(Savesget ascii, Print?
Houzekeeping (Browse, Maintenance, QGC's,. Tahlet Check. Nlpdate?
Import - Export Databazes,. Cases, Gels
(Quit. PATER. tools>
{make, plot,., or print database. Calcmlabte PI>

the last report
Rezearch ideas (Mutation,., Music)

Bksp=clear Alt-—f6o=help BEEF{EHES

b. Select Membr@ﬂt E@Q

:. DNAVIEW - [ x|

AMAUIEYW ver 27.23 2805-6-14 15:8%? Production System
Caszeworkl2h Mew York

Subcommand?
7/

(N

Automatic Kinshijp avhitrary relationship Stain Calculator mixed stains I
»ime Case stain matching Type in a Read or edit, usin
DNA Exclusirn mixed stains Y—haplotype odds unmixed stain
DNA Odds unmixed stains
DMA Profiles vhole membrane

inship calculate formula
embrane Create:; make roster
ulti-locus case
PCR Read using mouse
Paternity case create, edit, or report
Racial Eszstimate guess population origin
Read using tablet
Reread Rewvork old read
Screen disaster matches

Bkzp=clear Alt—fbo=help BEEEIEFHL]
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C. Use arrows to highlight case that you want to delete, hit Deletecen

will say Trying to delete membranes. A list will appear with a blank field
that says Deleteselect altogether-- D +R+ definitionhit Enter.

Trying to delete membhranes
B7-81-23 cBBAB » 21318 _THT

Delete
DNA — all 16 loci ("reads">
Roster — all 3 lane labels
both DNA and Roster
altogether — D+R+definition
some of the M3 loci
Rename th= warklist<{(membrane

\J
Wait for data to?l; @\eted. When successful, a screen that says Trying to
delete membranéz” highlighted in blue) aedpunged (in green) will

appear, ther@&ppear quickly.
S

Trﬁing to delete memhranes
@781 -23 cBAA® .» 21318 . THT

e. The import list will then display (not pictured). The case that was deleted
will no longer be in the import list. Hit Esar Ctrl-C to get back to the
main menu.
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4, Designating a subdirectory if the subdirectory field is blank

a. Normally, the subdirectory field contains the following pathway:

lhich Import/Export option?
Genotyper import

SHEREITL L R R YT S YT @ FEI OLO™3 ~MPERSONS ~DNAU T EU~TMPORT

In orderto s

i DNAVIEW

Which Import/Export option?
Genotyper import

What subdirectory?

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

DNA-VIEW FOR PATERNITY AND KINSHIP ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 NUCLEAR DNA TECHNICAL LEADER 528 OF 545
C. On the next screen, a list of folders will appear. You will be asked Which
file? (Esc if done) Select FBIOLO~3 from the list. Then hit Enter

onaview _|B]x

Which Import-Export option?
Genotyper import

What subdirectory?
Which file? (ESC if donel

1818060 . QFY
DHABUI ™1
FBI OLOGY
FBIOLO™
FBIOLO™2*
FBIOLO™3™
HIGHSE™1*
HPOTHEBA?.DAT
HPOTHBB?.TIF
MG_DATA™
MITO_D™1
P3AAP . QPY
PROPER™ .DOC
SE33DATA.RLS
SE33DA™1 . TXT
STR_DATA™

~

Bkzp=clear Alt—fb6=help

d. At this screen, Rf E&O
N

el L {
Which ImportsExport options
Genotyper import

What subdirectory has Che fileds) to import?
Which file? (ESC if dene>
S FBIOLO™3%
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e A list of folders contained in the main Forensic Biology folder will appear.
Select MPERSONSEaNd then hit Enter
i L =yiry o
D = D D O L0
! [ 1 [

H DRMS
A B OR
HE GEMO P36
ACCSG sRAK PHOTO
AMPSH y y POCPRO
AMY LAS NUENT OR POF
ASCLD MUES PP16
BACKLO GA PRO
: ROF
BI OTRE ' QF
BURGLH ; QIR

MH G 1 i REP()

ODIE R

DABAUD DCO A :

[) 5 ROTO

[) ." i ROT O

) 't: DN :

D% H
Bkzp=clear Alt—f6=help

O
f. This folder hasﬁéo\&ﬁ added to the path. Hit Esc
{

Which Import/Export uptinn?__
Genotyper import

llhat subdirectory has-~the file(s> to import? NITIVAEEEEN, IS TS

llhich file? (ESC if ~AGae>
SEBIOLO™3MPERS ONS*

QO
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. A list of folders in the MPersons folder will appear. Select DNAVIEW\
then hit Enter

Bonaview -5 x|

Bk=sp=clear Alt—f6=help

> U
h. This folder haszi\@een added to the path. Hit Esc
[ \

Which ImportsExport optson?
Genotyper import

llhat subdirectory? St
lhich file? (ESC.N) donel
~FBI 0]60”3 ~MPERS OMS~DMAU I EW~
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I A list of folders in the DNAVIEW folder appears. Select IMPORANd
hit Enter.

Fovaview MEIF

==
E

=g =

Bksp=clear Alt—fo=help

J- This folder haszi\@een added to the path. Hit Esc
[\

AmmrrTT
=8|

Which ImportsExport optson?
Genotyper import

llhat subdirectory? St
lhich file? (ESC.N) donel
~FBI 0L0"3\HPE];‘£ ONS~DHNAU I EW~IHPORT*
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K. The folder has now been added and the subdirectory path is complete. It

will be automatically saved by the program. Hit E$tit Escagain to
return to the main menu.

5. Interpretation of DNA-View Report
Page 1 features (see sample next page):

a. Case #

b. Sample names with one letter relation code (i.e.y\I%, relationship (i.e.,
mother), unique identifier, typed subject’s na

C. DNA profiles. Alleles are displayed in Iette&\) at. The letters are
decoded in succeeding legend. Q

d. Likely relationships table displays pat&gb\y and sibling indices (PI and SI)
to numerically evaluate playsible relationships between each tested subject

e. Kinship/Paternity scenari taj e tested assumption and an alternate

hypothesis AV
f. LR/CPI/CKI is cumulgtye Ii(%ﬁh(?)od ratio (also known as combined

paternity index or.&ombi inship index) or the genetic odds in favor of
paternity or kin@@ T@ﬁmber will be indicated in Forensic Biology
paternity and ki shig?;eports for all 4 races (Blacks, Caucasians,
Hispanics, and S).

g. Posterior anc%zl r probabilities. Posterior probability is also known as
the relativ nce of paternity. Prior probability is always 50% (meaning
that both otheses are equally plausible). Both relative chance of

paternjyéand prior probability are indicated in Forensic Biology paternity
reparty.

OO
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Office of the Chierledical Examiner -- DNA-!EW Casework 2

Casework77 -- DNAVIEW ver 27.23 2005/6/14 15:09

a. case:
Case 61494 kinship analysis =7

D Daughter 1280-00126 daughter Shirley Profitt

v Victim 1280-00125 femur b. sample names
5

T

Son#l 1280-00127 son Micheal Yellock <
Son#2 1280-00128 son Raymond Yellock

Genotype patterns are:
D3S VWA FGA RAme D8S D21 D18S D58 D138 D78 D168 THO TPOX CSFL

gqrDpr DpgDx DprDp Dpr DpsDprD sDptDpgD qtDpr 44— ¢ w"esin
pg V rsVp Vx VprVprV ruV sVpg VpsVpr VpgVpg Vpt !
qrs rsSp $xyS rsSp 8 r SpsSpr8psSpts gSpr S pr lesies format
qr T rsTpgTxy TprTprT r TpsT q T sT It T paTp tT rt ! Iegend
Legend: D351358 p=15 g=16 r=17 VWA p=13 r=15 s=16  FGA p23 q24 \
DBS1179 pl2 r14  D21811 p28 r30  D1BSSL pld rle uly  D58818 pd sll '\ elow
D13§317 pll gl2 r13  D78820 p8 s11  D168539 p9 rll t13  THOL p7 g8 Q
TPOX p7 g8 T3 tll  CSF1PO p8 rl0 t12 Q\
PLAUSIBLE RELATIONSHIP CHART &
pi,si,id are paternity, sibling, and identity indices.
v 5 T /O x\O
D pis600 pi=200  pi-d0 W F\%ﬁ@o_nshlps Table, also
§i-30 i-100000 si-8000 x ausible Relationship Chart
v pi=60000 pi=8000 ( )
51=6000  si=2000 Q~
S pi=600
51=10000 O\

*+++ Kinship scenaric Qs\'

D,S,T:V/Other+Pa

L
Black cumulative LR 41.6e6
Posterior probability:99: 998% assuming prior= — f. LR/CPI/CKI

Caucasian cumulative LR 12.%¢ . . s
Posterior probabili 0% assuming prior=50% g. Posterior and prior probabilities

Hispanic cumulative LR 33e9
Posterior proba@y:99.99999993% assuming priors#0%

Asians cumulative LR 20.8e9
Posterior probability=100% assuming prior=50%

e. Kinship/Paternity scenario
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Page 2 (see sample below):

Case 61494 kinship analysis 2006/9/22 16::

Black

D3S1358 3p STR 0.396 (1+3r) / (4g+12gg+l2qr+48qgx) g=0.309 r=0.202 <

VWA 12pl3.3 STR 1.01 (r+s) / (4rs+lérrs) r=0.238 s=0.271 A”ele

FGA 4q STR 9.99 2 / (p+3pp+pq) p=0.127 g=0.188 frequencies as

D8S1179 STR 7.44 (1+3p+3xr) / (4pr+4ppr+l2prr) p=0.111 r=0.335

D21S11 STR 7.05 (1+3p+xr) / (4pr+l2ppr) p=0.217 r=0.181 per OCME STR

D18851 18q21.33 STR 0.831 1/ (4r+12rr) r=0.191 database

D55818 STR 4.16 (2+6p) / (s+3ps+3ss+l2pss) p=0.0526 s=0.263 i i

D138317 STR 2.15 1/ 4pg p=0.24 g=0.485 (HI_SpamCS’

D7S820 7gll STR 6.96 (1+p+3s) / (4ps+l2pss) p=0.176 8=0.226 ians), FBI

D16S539 16g24 STR 3.79 (1+3t) / (4pr+leprt) p=0.2 r=0.296 abase
t=0.167

THO1 11pl5.5 STR 4.3a (1+3p+3q) / (4pg+4ppa+12pqq) p=0.442 g=0.18 )( lacks,

TPOX 2p25-p24 STR  28.3 1 / 4pg p=0.0239 g=0. {1/ Caucasians) JF$

CSF1PO 5g33-34 STR 8.2 (1+3r) / (4pt+léprt) p=0.0879 rn . ;

cumulative LR 41.6e6 \ 1277-1286

Posterior probability=99.999998% assuming prior=50%

Caucasian
D3581358 3p STR 0.598 (1+3r) / (4g+l2gg+l2gr+4 @ 33 r=0.214
VWA 12pl3.3 STR 2.34 (r+s) / (4rs+lérrs) Q ‘ .115 s=0.204
FGA 4g STR 7.7 2 / (p+3pp+pq) .16 g=0.14
D8S1179 STR 9.72 (1+3p+3r) / (4pr+4p rr) ‘\Q .148 r=0.204
D21511 STR R (1+3p+xr) / (4pr+l =O.168 r=0.234
D18851 18g21.33 STR 1.72 1/ (4r+l2rr) =0 Kinshi
D5S818 STR 2.16 (2+6p) / (s+3 @+12p§ p=0.0128 s=0.412 p
D138317 STR 2.51 1/ apg p=0.321 g=0.31 equations
D75820 7gqll STR B2l (1+p+3s) /[ 12ps p=0.165 s=0,204
D168539 16g24 STR  7.74 (1+3t) / (4pXsl6p p=0.106 r=0.274
t=0.165
THO1 11pl5.5 STR 13.7 (1+3p+3q) &ppq+12pqq) p=0.174 g=0.128
TPOX 2p25-p24 STR  37.3 1 / 4pg p=0.0123 g=0.545
CSF1PO 5g33-34 STR 54.4 (1+3r) /6@ 6prt) p=0.0123 ¥r=0.256
t=0.327
cumulative LR 12.7e9
Posterior probability=100% assmlngéﬂrzso%
Hispanic @
D351358 3p STR 0.411 (@r) / (4g+1l2gg+12qr+48gqr) g=0.,302 t=0.2
VWA 12pl13.3 STR 1.76 0 [ (4rs+lbrrs) r=0.134 s=0.295 Individual
FGA 4g STR 8.41 / (p+3pp+pq) P15 —g=0-125
D8S1179 STR 12.2Q)7 (1+3p+3r) / (4pr+4ppr+12prr) p=0.111 r=0.2 LRs for each
D21811 STR 10@ (1+3p+xr) / (4pr+l2ppr) p=0.128 r=0.22 locus, all
D18551 18g21.33 STR 1.4 1/ (4r+12rr) r=0.125 ltiolied
D58818 STR 3.32 (246p) / (s+3ps+3ss+l2pss) p=0.0328 s=0.308 | Muluphe
D138317 STR 3.24 1 / 4pg p=0.243 q-o 318 together to
D78820 7gll STR 6.85 (1+p+3s) / (4ps+1l2pss) p=0 :
D155539 1624 STR  4.35 (1+3t) / (4pr+16prt) p=0 give
et cumulative
THO1 11pl5.5 STR 10 (1+3p+3q) / (4pg+4ppg+l2pgs p=0.239 g=0.134 LR
TPOX 2p25-p24 STR  34.5 1 / 4pg p=0.0164 g=0.443
CSF1PO 5q33-34 STR (1+31) / p=0.0197 r=0.285 | (CPI/CKI)
B=0. 228 which goes
99 99999998% assuming prior=50% into FBIO
report
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Page 3 (see sample below):

2 -
Case 61494 kinship analysis 2006/9/22 16:2
Asians
D351358 3p STR 0.389 (1+43r) / (4g+l2gg+l2qr+48qqr) g=0.312 r=0.217
VWA 12p13.3 STR 9,43 (r+s) / (4rs+16rrs) r=0.0277 s=0.174
FGA 4q STR 6.47 2 / (p+3pp+pq) p=0.178 g=0.206
D8S1179 STR 9.54 (1+3p+3r) / (4pr+d4ppr+llprr) p=0.178 r=0.178
D21S11 STR 18.9 (1+43p+z) / (4pr+l2ppr) p:0.0632 r=0.253
D18551 18g21.33 STR 1.15 1/ (4r+12rr) r=0.1
D58818 STR 2.99 (246p) / (s+3ps+3ss+12pss) p=0.0198 s=0. }3@
D135317 STR 6.93 1/ 4pg p=0.277 q=0,1
D79820 7ql1 STR 6.04 (14p+3s) / (4ps+12pss) p=0.138 s@
D165539 16qg24 STR  3.89 (1+3t) / (4pr+léprt) p=0.2 b 253
E=0
THO1 11pl5.5 STR 11.9 (1 +3p+3q) / (4pq+4ppq+l2pqq) p=0 ?S q=0.0909
TPOX 2p25-p24 STR  25.2 1/4 198 g=0.502
CSF1PC 5g33-34 STR 29 (1 +3r) / 4pt+16prt éa .0198 r=0.277
0.379
cumulative LR 20.8e9 \
Posterior probability=100% assuming prlor-EUaO\z\
RAW FRAGMENT szz@‘ C)O
O

membrane: 06/08/22 c0000 » 61494, TXT \$

lane 1 lane 2 dne 3 lane 4

1280-00125v 1280-0(@&1280—001275 1280-00128t
locus Rdr Read X,
D3513583T 9% 1981 15,16 16 Q\ 16,17 16,17
VWA ST 99 1891 15,16 5 15, 16 15,16
FGA 5T 99 1894 23 , 24 23 23,24
AmelogeST 99 1990 X OQX XY XY
DBS1179ST 99 1892 12,14 12,14 14 12,14
D21811 8T 99 1983 2B 28 28 28,30 Imported DNA
D18S51 ST 99 1984 16,1 14,16 16 16 “— profiles
D58818 ST 99 1985 11 8,11 8,11 8,11
D1353178T 99 1986 11,12 11,13 1,13 12
D78820 ST 99 1987 8,11 11 8,11 11
D1655383T 99 1988 §,11 9,13 9,13 11,13
THO1 ST 99 1982 7,8 7,8 8 7,8
TPOX ST 99 1993 7,8 8,11 1,9 i 3
CSF1PO ST 99 1989 8,12 8,10 8,10 10,12

Revision History:
March 24, 2010 — Initial version of procedure.
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DATE EFFECTIVE
04-01-2014

APPROVED BY
NUCLEAR DNA TECHNICAL LEADER

Appendix

| dentifiler loci and approximate size range

Identifiler

Size Range 313

F o

locus Color GS500 Std. Allele range in Ladder
D8S1179 | Blue %2331'22%;05?5[)& 810 19
D21S11 Blue %?)52'22%%%& 24 10 38 R N\
D7S820 Blue %i‘r’z'gg%iffgg’p 61015 NV
CSF1PO Blue ?gi;gg%iffgg’p 6t0 15 '\Q\
D3S1358 | Green %iggpofotsé’gpﬁ\_t)z éo\'&sa
THO1 Green igszgg%m ; F0133
D13S317 Green %(1)7223%“\65@\, 81to 15
D16S539 | Green %izzggco{%’éfp 510 15
D2S1338 | Green %gg%*ffgg’p 15 to 28
D19S433 | Yellow . QT‘?)ZlgngTOSSbbpp 91t017.2
VWA Yell§y %i“z'gg%iffgg’p 11 to0 24
TPOX Yellow %(Z)Zz'gg%iffgg’p 610 13
D18S51 Yellow %?)Zégg%fd%t?p 71027
Amelogenin | Red #geslggpﬁiSOSSbbpp XandY
D55818 Red %4122%%%&3 710 16
FGA Red 214.0bp#0.5bp 1474, 59 5

To 355.0 H0.5bp
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MiniFiler loci and approximate size range

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the

MiniFiler Color Size Range 3134 Allele range in
locus GS500 Std. Ladder
90.0bp_+0.5bp
D13S317 Blue To 139.0+ 0.5by 8to 15
141.5bp+0.5bp
D7S820 Blue To 193.5 40.50p 6to 15
. 99.3bp +0.5bp
Amelogenin | Green To 109.3 40.50p XandY r\'\b
110.9bp +0.5bp D
D251338 Green To 179.9.40.5bp 15 to 28 (\,\\qf
180.6bp_+0.5bp \
D21S11 Green | 7.2806 40.50p | 241038 N
70.0bp +0.5bp ¢ »
D16S539 | Yellow |1 122.0;05%«9 tfo\&
122.4bp +0.58D | &N
D18S51 Yellow To 2104 +@, & 027
84.6bp
CSF1PO Red o 139850 p@ 610 15
136.4bp JuQ‘_\
FGA Red To 29¢ 5bp 17t051.2
U'
Q)(\
\)@
@)
OO
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PowerPlex Y loci and approximate size range

PowerPlex Y Color Size Range 3134 Allele range in

locus ILS600 Std. Ladder
DYS391 Blue 12'222%%3_[’5% 610 13
DYS389l Blue %ﬁgg%ﬁgggp 1010 15
DYS439 Blue #?)%gggfgggp 8 t0 15 r\'\b‘
DYS3891l | Blue %‘é%%?%iff;’tfp 24 10 34 (\\\‘l)’
DYS438 Green ?g'zgg%iffggp Bl012. ,\Q\\)
DYS437 Green #(7)42'82%?6?;%\ 23 X »
DYS19 Green %6233%?? p\c&\\t:) 19
DYS392 Green .?_(8)0322%?;%:&))0 71018
DYS393 Yellow ?iﬁﬁ;&&b;pbp 810 16
DYS390 Yellow %&%ﬁdﬁfp 18 t0 27
DYS385 Yellow ogégg%ifdégt?p 71025

Se
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04-01-2014 NUCLEAR DNA TECHNICAL LEADER 539 OF 545
Y Filer loci and approximate size range
YFiler Color Size Range 3134 Allele range in
locus GS500 Std. Ladder
DYS456 Blue %gg’l'gg%;%%’& 1310 18
DYS389l Blue #ﬁzi%%ffgﬁp 1010 15
DYS390 Blue %?)32'23%?6?;’& 18 t0 27 r\'\b‘
DYS3891l | Blue %(5)42'33%?6?;’& 24 10 34 (\\\‘l)’
DYS458 Green %f)?igg%iffggp 1410 20 ,\Q\\)
R T
DYS385ab | Green %‘fégg%i%f p\\cg\})‘zs
DYS393 Yellow #?jﬁg%%g’&)o 8 10 16
DYS391 Yellow #‘;81'%3‘3 *Q‘%Sp 710 13
DYS439 Yellow %z%gg%iffggp 8 t0 15
DYS635 Yellow o%gg%ifb?g& 20 to 26
DYS392 YQ@Q\) iilégg%iffggp 710 18
Y GATAH4 | Red %(Z)Zl'gg%iffggp 8 10 13
DYS437 Red %?)22'83%?6?;’& 1310 17
DYS438 Red %ﬁ%‘ig?{ffggp 8 10 13
DYS448 Red %63;23%?6?5& 17 to 24
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YM1 Genotyper Categories Table for ABI 3138l

DYS19
12 Highest peak at 180.701.00 bp in yellow with heigh#75
13 Highest peak at 184.701.00 bp in yellow with heigl#75
14 Highest peak at 188.80.00 bp in yellow with heigr#75
15 Highest peak at 192.60.00 bp in yellow with heigh#75
16 Highest peak at 196.#0.00 bp in yellow with heigh#75
17 Highest peak at 200.50.00 bp in yellow with heigr#75
18 Highest peak at 204.50.00 bp in yellow with height?%
DYS389 | '\\
10 Highest peak at 238.60.00 bp in yellow Witx@g 75
11 Highest peak at 242.60.00 bp in yellow with heigh#75
12 Highest peak at 246.50.00 bp ip &llowng@h heighe75
13 Highest peak at 250.#0.00 b ell ith heigre75
14 Highest peak at 254.1(1.00@9 in w with heigh75
15 Highest peak at 258.1Q?§)b&69enow with heighe75
DYS389 | ¥ o
26 Highest peak at 356.6@6@ bp in yellow with height75
27 Highest peak at 36§)Q.00 bp in yellow with heigh#75
28 Highest peak at 364760.00 bp in yellow with heighe75
29 Highest peak q,868.20.00 bp in yellow with heigh#75
30 Highest pe t 372.40.00 bp in yellow with heigh#75
31 Highest at 376.4Q.00 bp in yellow with heigh#75
32 High@ eak at 380.22.00 bp in yellow with heigh75
33 Highest peak at 384.40.00 bp in yellow with heigh#75
DYS390
20 Highest peak at 197.90.00 bp in blue with heigl#75
21 Highest peak at 201.90.00 bp in blue with heigl#75
22 Highest peak at 205.802.90 bp in blue with heigl#75
23 Highest peak at 209.90.80 bp in blue with heigl#75
24 Highest peak at 213.90.00 bp in blue with heigl#75
25 Highest peak at 217.90.80 bp in blue with heigl#75
26 Highest peak at 221.90.90 bp in blue with heigl#75
27 Highest peak at 225.90.00 bp in blue with heigl#75
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PAGE

04-01-2014 NUCLEAR DNA TECHNICAL LEADER 541 OF 545
Macro Filter functions - Allele Filters
Identifiler 28 cycles Allele Filters
Locus Stutter Filter 3134
(OCME validation @ 500pg

D8S1179 11.2%

D21S11 14.7% N
D7S820 11.0% Q'\
CSF1PO 10.4% r\\q’
D3S1358 10.8% Q

k\

THO1 7.70(/:/\ \O&

D13S317 &ﬁﬁ% >

D165539 r\Z% 7‘,0@6

D251338 & Q§>5%

D19S433 K ,&O 19.1%

VWA S & 18.1%

TPOX ‘:\\, 3.0%

D18S51 & 13.6%

Amelogenin AC}) none

D5S818 9 13.3%

FGA 24.6%
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04-01-2014 NUCLEAR DNA TECHNICAL LEADER 542 OF 545

| dentifiler 31 cycles Allele Filters
Locus Stutter Filter 3134
(ABI default)
D8S1179 12%
D21S11 13%
D7S820 9% ,\b‘
CSF1PO 9% (19
N
D3S1358 11% \Q
THO1 6% ) '\5
\Y
D13S317 10‘%(9 é§>
D16S539 &% 8
D2S1338 O 150"
N\
D195433 e o\’_r%/o
VWA 110
TPOX ) &%
v\.
D18S51 O 16%
: N
Amelogenin D none
O
D5S818 QO 10%
FGA 11%
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MiniFiler Allele Filters
Locus Stutter Filter 3134
(ABI default)
D13S317 14 %
D7S820 11 %
Amelogenin None ™
D2S1338 18 % Q\
D21S11 16 % ) '\\q/
D165539 15 % K8
D18S51 18 % \9&
CSF1PO ‘\i@%‘\ ©
sef
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04-01-2014 NUCLEAR DNA TECHNICAL LEADER 544 OF 545
PowerPlex Y Allele Filters
Locus Stutter Filter 3138l
(OCME validation @ 500pg
DYS391 8.39 %
DYS389I 8.41 %
DYS439 8.61 % ,\b‘
DYS389ll 14.81 % \(1/0
DYS438 3.49 % Q'\
DYS437 7.31% N\
DYS19 5640 xO°
(%
DYS392 gﬁ‘(i%\(\
DYS393 onll.rv@ %
DYS390 v J39%
DYS385 {s\\\o 15.43 %
For PowerPlex Y, a 6 % general @)t@)‘ls also applied to all loci.
&
¥
0\)

OO
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04-01-2014 NUCLEAR DNA TECHNICAL LEADER 545 OF 545
YFiler Allele Filters
Locus Stutter Filter 313%l
(OCME validation @ 500pg
DYS456 15.77%
DYS389I 13.65%
DYS390 13.01% N
DYS389l| 20.77% (1/0
DYS458 14.94% N
DYS19 14.28% N
DYS385a/b 1478 <O
DYS393 R %)g\(\"
DYS391 o, %@b
DYS439 v .\@'14%
DYS635 87 18.93%
DYS392 O 2430%
Y GATA H4 A 14.36%
DYS437 & 9.27%
DYS438 QOU 7.66%
DYS448 7.38%

For YFiler, an 8 % general filter is also applied to all loci.

Revision History:

March 24, 2010 — Initial version of procedure.
April 1, 2014 — Procedure revised to include information for YFiler.
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