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Probabilistic Genotyping
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* TrueAllele™
probabilistic genotyping

e Uses all of the data

® Preserves ID information

* Connect culprit to
crime scene
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Investigative TrueAllele Database

criminal investigations
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summer / fall 2015

37 cases

STR data 7
Task: to infer genotypes from peaks
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Cleveland auto thefts o
e Spike in auto thefts during

* Gang involvement suspected

¢ 161 DNA evidence samples

® 72 references samples
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The challenges: Throughput

161 72 = ~12,000

. X -
evidence samples references comparisons
12,090 X 10 = >2,000
comparisons minutes per human-hours
comparison

e Alot of human time performing repetitive task
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The challenges: Data complexity

Reported “...complexity of the data...”

conclusions: . o
“...mixture of at least 3 individuals...”

“...therefore, no further conclusions can be drawn.”
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Interpreting complex data 2
- TrueAllele computer proposes possibilities

- Compares with data to calculate probability

- Good explanations == higher probability
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Uncertainty = Uninformative

* TrueAllele separates out genotypes from data
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Probability

Uncertainty = Uninformative

¢ Use genotypes to calculate match statistics
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Uncertainty = Uninformative

o Allele lists loose identification information
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2075 9,10,1,12,13 > Ti4
§ 0.5+
[e}
&
0.25+

,.__-,‘J_,-.jji

0,11 9,12 10,12 11,12 9,13 10,13 11,13 12,13
Allele pair

16

Linking suspects to crimes Y
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7 references - 1,200 comparisons > matches
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* Quick and easy access to
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Match review
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Method comparison
Manual review TrueAllele IPGD
~2 months from data Few hours of
to interpretations analyst time
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30 items ‘inconclusive’ At least one reference
association for all 30
12 reported exclusions 12 positive associations
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Match rarity 2

°

4 v -
Mean log(LR) = -7.5 '
std dev =313 [\ 3 * Quantify specificity

°
N

o

e Calculated for
each genotype

Probability
o o o
R 8 8

o
Q
[N

-20 -15 -10 5 10

-5
log(LR)

For a match strength of 95.2 billion only one in 74.7 trillion
people would match as strongly.

Connecting crime scenes 2
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Evidence in action

® July & August 2013 in Bakersfield, CA

e Three separate break-ins and sexual assault cases

@he Bakersfield Californian e o wos oo
Rapes have east Bakersfield
residents on edge

BY JASON KOTOWSKI Californian staff writer jkotowski@bakersfield.com
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Evidence in action »

* 37 swabs and cuttings

® Low level DNA mixtures
¢ BEvidence matches between cases

 CODIS hit on zip tie
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Evidence in action

W * 37 swabs and cuttings

Ehe Bahersfield Californian
\ ® Low level DNA mixtures

¢ BEvidence matches between cases

Q'.
“*‘ > ( ¢ CODIS hit on zip tie
w7 ?:‘J e Arrest (2013) and conviction (2015)

ERIAL RAPE TRIAL

World Trade Center 7
Powerful TrueAllele Database to identify victim remains
Kinship profile
- o~ e
TrueAllele '
~18,000 victim database
remains samples ~6,500
family references
~2,400
/ \ Ersonal effects
~2,700 people
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Conclusions

* Automate DNA investigation

® Reduce interpretation bottleneck

e Extract more information from DNA data
¢ Match suspects to crimes

¢ Connect crime scenes together
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More information

www.cybgen.com

e Courses

o Newsletters
e Newsroom

e Presentations
e Publications
® Webinars

TrueAllele YouTube channel:
http:/ / www.youtube.com/ user/ TrueAllele
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