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DNA Match Prevents Crime

UK: 45% hit rate

property crimes match offenders
VA: 40% hit rate

sexual assaults match nonviolent

Fast, complete DNA processing:
prevent 300 stranger rapes/day

DNA Match Scenarios
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TrueAllele® History

1994 - Automated STR Genotyping
* AJHG paper published (stutter deconvolution)
« patents filed (6 issued) — licensing
* NIH grant funded

2000 - FSS System 2 Deployment

 databank: reduced time, error, people
*> 1,000,000 databank & property crime samples

2000 - TrueAllele System 3
« casework applications (mixture deconvolution)
* property crime, sexual assault, mass disaster
« goal: faster, better, cheaper than people

TrueAllele® System 3
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Property Crime
unknown profiles reference profiles

Crime Scene Offenders

New York State Police; example process

Time?
Cost?

:E‘ Cybergenetics trueallele’net time
% 08:57 pm
0
N 08:57 pm
b) 08:58 pm
08:59 pm
08:58 pm
li“! Cybergenetics 08:59 pm
ogin
R:;,s‘s, TrueAllele® 09500 pm
Technology 09:00 pm
Report 09:00 pm
New Welcome to trueallele.net, 09:00 pm
where automated casework interpretation 09:01 pm
Technology provides rapid DNA response. 09:01 pm
TrueAllele 09:02 pm
Processing .
A 09:02 pm
Reportng 4 interpret computers 50 pm
09:03 pm
Contact 64 cases 09:03 pm
Company ¢ 09:03 pm
Saes 23 minutes 09:04 pm
Support . 09:04 pm
3 cases/minute 09:05 pm
09:05 pm
(or 1,000,000 cases/year) osospm
‘Copyight Cybergenetics 2003-2005. AllRights Reserved. 09:05 pm

Productivity

1,000,000 cases
X (2 reviews/case)
X (1 analyst/200 reviews)
= 10,000 analysts 1,000x faster

x ($100,000/analyst)
= $1,000,000,000 1,000x cheaper
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Sexual Assault

unknown profiles

Crime Scene Offenders

Allegheny County; screening process

Orchid Cellmark; vendor process

Information?

NIJ Mixture Study Design
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STR Data Generation

* premixed DNA templates: NIST
¢ lab protocols: Cybergenetics
» data generation (ten DNA labs)

Florida, New York, Ohio, Pennsylvania,

Virginia, Cellmark, UK FSS, Cybergenetics
* DNA sequencers:

FMBiol/ll, 377, 310, 3100, 3700

¢ STR panels: PowerPlex (1, 2, 16),
ProfilerPlus, Cofiler, SGMplus, Identifiler
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No Suspect Test Case
1 ng DNA, PowerPlex16, ABI/310

Contributors

A: Victim

G: Unknown Suspect

Samples
A1 (Victim)

C1 (Mixture) 70% A + 30% G

User
Logout
Register

Report
New

Technology
TrueAllele
Processing
Reporting
Patents

Contact

Support

) .
::‘ Cybergenetics trueallele’net  user: markperin
3

peak height cutoff: 100
select template
specimen roference lab cutting extract  prop
At yes 1 standard 1
lanetag _laboratory STR PCR amp _sequencer _run lane
A Cybergenetics PowerPlex 16 Standard 1 ABI310 Series_C-9/6/02 4
new window | download
lanetag _locus peak _length _desig _height _area
A AMELO 5 106.0 1854 920
A AMELO 7 120 20 580 275
A CSFIPO 5 3370 100 663 397
A CSFIPO 6 3414 110 666 399
A CSFIPO 7 3150 120 543 281
A D138317 3 177.4 9.0 144 72
A D138317 9 1889 120 484 197
A D13S317 10 1929 130 622 272
A D16S539 5 2800 90 135 62
A D16S539 8 2879 110 327 150
A D16S530 O 2020 120 21 101
A D16S539 10 2060 130 318 145
A D18S51 3 3100 130 266 160
A D18S51 6 3180 150 303 183
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Cybergenetics trueallele’net  User: markperiin

Study: Nlmixture Part: CYB310 Client: CYB Request: A1CT

Process: oneunknown

[pone | pover | ot | svongn | ot | e |

User Contrib _ Template
Logout &t
Register 1 1.000 | 0.680
2 0.000 | 0.320
Report
Ne
W Copyright 2003-2005. All Rights Reserved.
Technology
TrueAllele Mark W.Perin PhD, M.D., PhD, and Beata Subady, Ph.D.
Processing
Reporting Linear Mixture Analysis: A Mathematical
Patents Approach to Resolving Mixed DNA Samples
Contact
Company S
Sales — it et iy s
Support AT MM o et
LTINS IRy, e
i
= =

Preserve match information

genetic data
abjr-(cc)

ac| ? bc
1/2 1/2 a b

Use probability

DNA Profile Uncertainty

Cybergenetics trueallele’net  User: markperiin
report select review
Study: Nimixure Part: CYB310 Client: CYS Roquest: AICT Process: oneunknown
User allele call confidence level: [0.99 | (Update)
Logout
Register select contributor
contrib__power _template
Report 1 16,397 At
New L2 L7301 [ |
Technology | &% window | downioad
Trushliele locus desig1 _desig 2 frequency
Processing AMELO 10 20 0.4950
Reporing CSF1PO 120 12.0 0.0894
Patents D138317 20 13.0 00159
D165539 9.0 12.0 0.0832
Contact D18851 130 15.0 0.0288
Gompany 21511 300 310 0.0345
Sales D351358 16.0 17.0 01128
Support D55818 12.0 12.0 0.1181
75820 100 10.0 0.0921
D8S1179 80 1.0 0.0012
210 220 00512
Penta_D 120 14.0 0.0107
Penta_E 7.0 14.0 0.0184
THO1 90 93 0.0586
TPOX 80 80 04746
WA 15.0 18.0 0.0549
Gopyrant Cybergeneics 20032005, Al Rights Rasered
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DNA Information

Prob(match)

Match Strength =
Prob(random)

Match Strength logarithm —
Very large number:
“billion billion” or 1018
Use the exponent:
18

Cybergenetics trueallele’net  User: markperiin
1| report 2| search JJ3| select 4| review
Study: Numcuro Part: CYB310 Cliont: CYB  Roquost: ATCT Process: onounknown
[ prone [ power [ matcn [ srongin [ macure [ ata |
User match strength cutoff: & | (Update)
Logout
Register select matching profile
source _contrib__tan label _strength _hit _miss
Report Lcve |2 IwNst | | 6 [ 17301143 [ 0 ]
New
new window | download
desig  desig prob  prob
Technology locus H 5 B 14 probA&B  freq
TrueAllele
Processing AMELO 10 20 1000 1000 10000 04950
Reporting CSFIPO 120 120 1000 1000  1.0000  0.0894
Patonts D13$317 90 130 1000 1000  1.0000  0.0159
D16S539 90 120 1000 1000  1.0000  0.0832
D18851 130 150 1000 1000 10000  0.0288
%‘;:‘;‘f"y D211 300 310 1000 1000  1.0000  0.0345
St D3S1358 160 170 1000 1000  1.0000  0.1128
Support D5S818 120 120 1.000 1000  1.0000  0.1181
D7S820 100 100 1.000 1000 ~ 1.0000  0.0921
D8S1179 80 110 1000 1000  1.0000  0.0012
210 220 1000 1000 10000 00512
Penta D 120 140 1000 1000  1.0000  0.0107
Penta_E 70 140 1000 1000 ~ 1.0000  0.0184
THO1 90 93 1000 1000  1.0000  0.0586
TPOX 80 80 1000 1000 10000  0.1746
VWA 150 180 1000 1.000 10000  0.0549
537G Cyberganates 20032005, A Rghis Rasarved
18 18
16 B 18
14 1 14
z 12 B 512
5 5
= =
210 1 210
£ H
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5 5
£ 1 Zs
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£ 1 £
4 B 4
2 B 2
N B B . 0 A 0 8 0
AIBI AICT AIDT ATET ATFI HIIT HLJL HIKD HILL HIME
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Conservative Human Review

Avoid overcalling the results

uncertain data

Allele 1: b
Allele 2: anything

a b

Report 0, 1 or 2 alleles

18 18
15 1
14 14
~12 o2
2 2
g g
3 3
s F
£ £
4 4
2 2
0 0
ATBI AICI AIDI AIET AIFI HIL HIJT HIKT HILL HiM

1,000x better

Number of Cases

s
Match Strength Ratio (log units)
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Aggressive Human Review

Try ruling out unlikely combinations

uncertain data

Allele calls:
| ‘ 1.ab

Report list of allele calls

20 20
0 0
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Mass Disaster

unknown profiles reference profiles

Personal Effects
e

World Trade Center
—MATCH—

MATCH
Victim Remains

Status?

Real-Time TrueAllele Investigation

1,000x faster
i 1,000x better
e 1,000x cheaper
I4

Rapid DNA policing prevents crime

Cybergenetics www.trueallele.net

Scientific Collaborators
Jeff Ban, DFS

Robin Cotton, Cellmark
Cecelia Crouse, PSBO
Barry Duceman, NSYP
Trevor Howett, FSS

Jay Kadane, CMU

Bob Shaler, OCME

Participating Labs
Albany, NY
Allegheny County, PA
Cellmark, MD

FSS, UK

Miami Valley, OH
New York, NY

NIST, MD

Palm Beach, FL
Richmond, VA

Cybergenetics

Cellmark Case Review
Christine Baer
Jason Befus

Julie Black

Paula Clifton
Kathryn Colombo
Lisa Grossweiler
Juliet Harris

Jeff Hickey

Jacki Higgins
Christopher Knickerbocker
Jason Kokoszka
Lewis Maddox
Jennifer Reynolds
Leslie Rosier
Ryan Satcher
Alissa Shofkom
Margaret Terrill
Melissa Thompson
Charlotte Word
Cindy Zimmerman

NYSP Case Review
John Brenner
Russell Gettig
Melissa Lee

Maria Mick
Shannon Morris
Urfan Mukhtar
Michael Portzer
Laura Post

Diana Seaburg

Cybergenetics Staff
Bill Allan

Meredith Clarke
Matt Legler
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Alex Sinelnikov

NIJ Grant Award
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Real-Time TrueAllele Investigation

1,000x faster
|

1-"
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1,000x better
1,000x cheaper

Rapid DNA policing prevents crime
'g Cybergenetics

www.trueallele.net
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