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Elmira, New York

On June 15, 2011, a man broke into a woman’s apartment.
Wielding a knife and wearing a bandana, he raped her. The
victim recognized Casey Wilson by his voice and height.

On September 29, 2013, a man broke into another woman’s
apartment. With a knife, he raped and robbed her, and then
tried to eliminate evidence of the sex crimes. Wilson was
again recognized by his voice and height.

Surveillance video showed a masked man wearing gloves
leaving the second victim’s apartment. Later surveillance
placed him in the same clothes near Wilson’s Mt. Zoar home.

People of New York v Casey Wilson

Gloves from Elmira serial rapist

* Due to insufficient genetic information, no comparisons
were made to the minor contributors of this profile.
Due to the complexity of the genetic information, no
comparisons were made to this profile.

December 11, 2013: crime lab emails data late afternoon
TrueAllele solves in the evening
preliminary report issued that night

December 19, 2013: Cybergenetics testifies at Grand Jury

September 11, 2014: Cybergenetics testifies at trial
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Computer Interpretation of
Quantitative DNA Evidence

People v Casey Wilson
September, 2014
Elmira, New York
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DNA biology

Chromosome

Locus

Nucleus

Short tandem repeat

DNA locus paragraph

mmke me out to the ball game

take me out with the crowd

buy me some peanuts and Cracker Jack

| don't care if | never get back

let me

root root root root root root root root root root
for the home team,

. . if they don't win, it's a shame

23 volumes in cell's for it's one, two, three strikes, you're out
DNA encyclopedia at the old ball game

"root" repeated 10 times, so
allele length is 10 repeats
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mother
allele
ACGT repeated word
father
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allele

DNA genotype

A genetic locus has
two DNA sentences,
one from each parent.

An allele is the number
of repeated words.

A genotype at a locus
is a pair of alleles.

10, 12

Many alleles allow for
many many allele pairs.
A person's genotype

is relatively unique.

Ev[dence Lab » Evidence
item data

DNA from
one person

10 11 12

DNA evidence interpretation

Infer i
» Evidence

genotype
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Known
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Evidence Lab » Evidence
item data
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two people

DNA mixture interpretation
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Computers can use all the data
Quantitative peak heights at locus FGA
- peak size
peak | & - & 1
height o \ z ]
L = I 2 26 =

People may use less of the data

Over threshold, peaks are labeled as allele events
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How the computer thinks
Consider every possible genotype solution

ExplaE the One persoh’s
peak pattern IZ2) — allele pair —_— F

0 Second person’s 25|

allele pair A third person’s
27 allele pair
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Evidence genotype

Objective genotype determined solely from the DNA data.
Never sees a reference.
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DNA match information

How much more does the suspect match the evidence
than a random person?
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Is the suspect in the evidence?

A match between the glove
and Casey Wilson is:

31.3 million times more probable than

a coincidental match to an unrelated Black person

66.3 million times more probable than

a coincidental match to an unrelated Caucasian person

98.1 million times more probable than

a coincidental match to an unrelated Hispanic person

Match statistics

15B 24A 20A
Item Description Victim Elimination Casey Wilson
17D-E  Purple knit glove | 930 quadrillion 1/2.72 817 thousand
18D-E  Purple knit glove 520 trillion 14.6 thousand 31.3 million

15B 24A 20A
Item Description Victim Elimination Casey Wilson
17D-E  Purple knit glove 17.97 -0.43 5.91
18D-E  Purple knit glove 14.72 416 7.50
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Cybergenetics
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Cybergenetics Pitisburgh, PA 15213

Fax: (412) 683-3005

April 10,2014

Evidence Items:

Item 17D-E

Purple Knit Glove, Swabs - Inside of Glove

TO: DA WEEDEN WETMORE
CCHEMUNG COUNTY DISTRICT ATTORNEY'S OFFICE
ELMIRA, NEW YORK
SUPPLEMENTAL REPORT
Cybergenetics #: Chemung
Lab # 13HL-05428
Agency Case Number: 13-7033
Victim: VICTIM, Jane
Elimination: ELIMINATION, John
Suspect: WILSON, Casey

issued by the

‘The DNA Identifiler” Plus data profiles
New York

State Police For

tigation Center.

Item 18D-E Purple Knit Glovi ibs - Inside of Glove
Ttem 158 Buceal swab from Jane Vi
Ttem 244 Buceal swab from John Elimination
Item 20A Buccal swab collection kit from Casey Wilson
Page 1
METHODS:

referenced in this report were previously developed and addressed in case reports

‘The TrueAllele” Casework system processed each evidence item in independent replicate computer runs to infer possible
DNA contributor genotypes from the samples. Single and joint data interpretation was performet

The DNA match statistics calculated herein used the population allele frequencies generated by the United
Bureau of Investigation and a theta value (co-ancestry coefficient) of 1%

ates Federal
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METHODS:

‘The DNA Identifiler* Plus data profiles referenced in this report were previousy developed and addresed incase epors
issued by the New York State Police Forer tigation Cen
‘The TrueAllele” Casework system processed each evidence item in mdcpcndcm replicate computer runs to infer possible
D\JA contributor genotypes from the samples. Single and joint data interpretation was performed.

ch statisties calculated herein used the population allele frequencies generated by the United States Federal
Burco af vestigation and  thets valu (co-ancesey coffcient) of 1%,

RESULTS:
Item 17D-E

TrueAllele assumed that the evidence sample data (Item 17D-E) contained three and four unknown contributors, and objectively
inferred evidence genotypes solely from these data. The victim and elimination genotypes were assumed in some calculations.
Following genotype inference, the computer then compared a genotype from this evidence item to provided reference (Items 15B, 24A
and 20A) genotypes, relative to reference populations, to compute LR DNA match statistics. Based on these results:

A match between the glove (lem 17D-E) and Jane Victim (liem 15B) is
59 quintlion imes morsprobable than  oicidetal match 0 3n urlted Dlack peron,
101 Quinilion times more probable than acoineidental match fo an unvelted Caucasian prson, and

930 qudrillion times more prabable than s caincdental maich o an unrlated Hispanie person

A match between the glove (Item 17D-E) and John Elimination (Item 24A) is:
272 times less probable than a coincidental match to an unrelated Black person,
1.4 times more probable than a coincidental match to an unrelated Caucasian person, and
1.71 times less probable than a coincidental match to an unrelated Hispanic person.

A match between the glove (Item 17D-E) and Casey Wilson (ltem 20A) is:

imes more probable than a coincidental match to an unrelated Black person,

5.25 million times more probable than a coincidental match to an unrelated Caucasian person, and
2.49 million times more probable than a coincidental match to an unrelated Hispanic person.
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Ttem 18D-E

TrueAllele assumed that the evidence sample data (Item 18D-E) contained three and four unknown contributors, and objectively
infrred evidence genotypes solely from these data. The victim and elimination genotypes were assumed in some calculations.
Following genotype inference, the computer then compared a genotype from this evidence item to provided reference (Items 15B, 24A
and 20A) genotypes, relative to reference populations, to compute LR DNA match statistics. Based on these results:

A mach between he glove (tem 18D-E) and Jane Vietim (e 158) i
33 quadillion times more probable than a coincidental match to an unrelated Black person,
> 4 qundrillion mes more probabl than » oineidental match o o unrelated Caucasian person, and
520 trillion times more probable than a coincidental match to an unrelated Hispanic person

A match between the glove (ltem 18D-E) and John Elimination (ltem 24A) is
14.6 thousand times more probable than a coincidental match to an unrelated Black person,
35.7 thousand times more probable than a coincidental match to an nrelated Caucasian person, and
21.5 thousand times more probable than a coincidental match to an unrelated Hispanic person.

A match buwcm the glove (ltem 18D-E) and Casey Wilson (Item 20A) is:
3 million imes mare pobable thn a coincidenal mtch o an unelated Black person
663 milion s more probable than a coincidental match to an unrelated n person, and
081 millon imes more probable than & concidentalmatc t an unrlated Hispanic peseon

Mark W. Perlin, PhD, MD, PhD
Chief Scientific Officer, Cybergenetics
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Cybergencti
Lab # 13HL-05428
April 10,2014

DNA Match Tables

1. Likelihood ratio’ (LR)

15B 24A 20A
Item Description Jane Victim John Elimination _Casey Wilson
17D-E Purple Knit Glove 930 quadrillion 1272 817 thousand
18D-E Purple Knit Glove 520 trillion 14.6 thousand 31.3 million

2.1ogio(LR), or the powers of ten in the LR number

15B 24A 20A
Item Description Jane Victim John Elimination __Casey Wilson
17D-E Purple Knit Glove 17.97 -0.43 591
18D-E Purple Knit Glove 1472 416 750

“The LR shown is conservatively the m

nimum value caleulated across three ethnic populations.
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Cybergeneics
Lib # 13HL-05425
April 10,2014

TrueAllele” Casework Method

Computer interpretation of DNA evidence

A definite genotype can be determined when a person’s DNA produces unambig
definitive, or when there are multiple contributors to the evidence, uncertainty
genotype, which may describe different genetic identity possibilities. Such genotype unc
identification information when a comparison is made with a suspect.

s data. However, when the data signals are less
This uncertainty is expressed in the resulting
ainty may translate into reduced

The DNA identification task can thus be understood as a two-step process:
1. objectively inferring genotypes from evidence data, accounting for allele pair uncertainty using prot and
2. subsequenly maching genoypes, comparingevidence with a suspect relive 1 apopultion. o upms e swengh of
association using probabili
The match strength is reported as a single number, the likelihood ratio (LR), which quantifies the change in identification information
produced by having examined the DNA evidence.

The TrueAllele Casework system is a computer implementation of this two-step DNA identification inference approach. The
computer objectively infers genotypes from DNA data through statistical modeling, without reference to a known comparison
genotype. To preserve the identification information present in the data, the system represents genotype uncertainty using probability.
These probabilistic genotypes are stored on 4 relational database. Subsequent comparison with suspeets provides evidentiary
identification information.

Many TrueAlele validtion sudics Fave been conducted o siablish e rlabilty of the method [1). Five of thse stdies hve been
published in peer-reviewed scientific journals, on both synthetic [2, 3] and casework [4, 5, 6] data. Conducting such validations is
Consiten with the 2010 Scientifc Working Group on DNA Analyis Methods (SWGDAM) interpretaton guideines 17 (paragraph
322)

Page 4

Validation papers

Perlin MW, Sinelnikov A. An information gap in DNA evidence interpretation. PLoS ONE.
2009;4(12):e8327.

Ballantyne J, Hanson EK, Perlin MW. DNA mixture genotyping by probabilistic computer
interpretation of binomially-sampled laser captured cell populations: Combining quantitative data
for greater identification information. Science & Justice. 2013;53(2):103-114.

Perlin MW, Hornyak J, Sugimoto G, Miller K. TrueAllele® genotype identification on DNA mixtures
containing up to five unknown contributors. Journal of Forensic Sciences. 2015;60(4):857-868.

Greenspoon SA, Schiermeier-Wood L, Jenkins BC. Establishing the limits of
TrueAllele® Casework: a validation study. Journal of Forensic Sciences. 2015;60(5):1263-1276.

Perlin MW, Legler MM, Spencer CE, Smith JL, Allan WP, Belrose JL, Duceman BW. Validating
TrueAllele® DNA mixture interpretation. Journal of Forensic Sciences. 2011;56(6):1430-1447.

Perlin MW, Belrose JL, Duceman BW. New York State TrueAllele® Casework validation study.
Journal of Forensic Sciences. 2013;58(6):1458-1466.

Perlin MW, Dormer K, Hornyak J, Schiermeier-Wood L, Greenspoon S. TrueAllele® Casework on
Virginia DNA mixture evidence: computer and manual interpretation in 72 reported criminal
cases. PLOS ONE. 2014;(9)3:€92837.

Case Packet
People v Casey Wison

Apri 22,201

Gypergenics, Corp
160 Noeh G Stoet, Sute 210
Pitsourgh, PA 15213
Yhgen com
(412)883.300
(472) 68323005 (FAX)
info@eybgen com

'gf' Cybergenetics
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Case: notes

17D-E

+ Data. Peaks mostly between 100 and 800 rfu, with some above and below.,
* Mixture. At least 3 (D18, D21), maybe 4 (D8, FGA) contributors.

- Degradation. Not apparent.

- Separation. Clear separation between ~78% major and minor components.
« Convergence. Excellent convergence with GR < 1.04.

Match to victim

+ Genotype inference. Genotype is essentially single source with average KL of 19.5.

+ Genotype separation. Clearly distinct from the minor contributors,

« Genotype concordance. Excellent agreement across 4 independent computers runs

- Genotype match. Victim-matching genotype mixture weight = 508) & KL = 19.5671
+ Reported match. Representative genotype match to victim with log(LR) value 17.9676,

Chemung 13HL-05428 ~evidence Chemung 17D-E_ncond 100K 16 1

Match to elimination

« Genotype inference. Distinct from population wih average K. <42

« Genotype separation. Distinct from

- Genotype concordance. Good agveemen\ aerose’s mdependen\ computer runs.

- Genotype match. Elimination-matching genotype mixture weight = 0.1037 (stdev = 0.0651) & KL = 4.8005.
+ Reported match. Representative genotype match to efimination with log(LR) value -1.4626.

Chemung 13HL-05428 evidence Chemung 17D-E+15B_ncon3_100K 18 3

Match to suspect

+ Genotype inference. Genotype clearly distinct wum m populaton vith average KL 5.0

« Genotype separation. Distinct from known refer

+ Genotype concordance. Good agreement across Y mmpu(er runs; better with same contributor number.
- Genotype match. Suspect-matching genotype mixture weight = 0.1387 (stdev = 0.0442) & KL = 8.7101

+ Reported match. Representative genotype match to suspect with log(LR) value 5.4629.

Chemung 13HL-05428 evidence Chemung 17D-E+158+24A_ncon3 100K rept 26 3

Page 11

Data: EPG  4- Seianme OABANALAE Page 25
ﬂ:y"lcy.,ewe..c,, o
poskheghicuol 25 | _Upda |
Dosias 1000 - - ]
<)
ko —— ) R——)
ossere 1000 = .
ol [
ez B 63 fe3
) T %
o7sez0 :
[l
- o
oesiiT
moo‘
- o R———
% LJ
W oo
N
) .
8|
0T 1o ifs o it 101 o
TP0x 2000, : - ; .
1000 g
aE AN fi
- A g % 70
‘ [E \m\ M U ‘
S TS . | ——

Cybergenetics © 2007-2015

10



Request: listing name Contributors  Known  Options  Cycles Page 34
17D-E_ncon3_100K 3 100K
17D-E_ncon3_100K_rep1 3 100K
17D-E+158_ncon3_100K 3 158 100K
17D-E+158_ncon3_100K_rep1 3 158 100K
17D-E+15B8+24A_ncon3_100K 3 158, 24A 100K
17D-E+158+24A_ncon3_100K_rep1 3 158, 24A 100K
17D-E+158+24A_ncon3_100K_rep2 3 158, 24A 100K
17D-E_ncond_100K 4 100K
17D-E_ncond_100K_rep1 4 100K
17D-E+158_ncond_100K 4 158 100K
17D-E+158_ncond_100K_rep1 4 158 100K
17D-E+158+24A_ncond_100K 4 158, 24A 100K
17D-E+15B+24A_ncond_100K_rep1 4 158, 24A 100K
18D-E_ncon3_100K 3 00K
18D-E_ncon3_100K_rep1 3 100K
18D-E+158_ncon3_100K 3 158 100K
18D-E+158_ncon3_100K_rep1 3 158 100K
18D-E+15B+24A_ncon3_100K 3 158, 24A 100K
18D-E+15B+24A_ncon3_100K_rep1 3 158, 24A 100K
18D-E_ncond_100K 4 100K
18D-E_ncon4_100K_rep1 4 100K
18D-E+158_ncond_100K 4 158 100K
18D-E+158_ncond_100K_rep1 4 158 100K
18D-E+15B8+24A_ncond_100K 4 158, 24A 100K
18D-E+15B+24A_ncond_100K_rep1 4 158, 24A 100K
17D-E+18D-E_ncon3_100K 3 100K
17D-E+18D-E_ncond_100K_rep1 3 100K
17D-E+18D-E+15B_ncon3_100K 3 158 100K
17D-E+18D-E+158_ncon3_100K_rep1 3 158 100K
17D-E+18D-E+15B+24A_ncon3_100K 3 158, 24A 100K
17D-E+18D-E+15B+24A_ncon3_100K_rep1 3 158, 24A 100K

Genotype: evidence Page 65

Item 18D-E vs suspect 20A
18D-E+15B+24A_ncon4_100K contributor 4
locus allele 1 allele 2 probability
AMELO 1 1 0.6354
1 2 0.3646
CSF1PO 1 12 0.4260
10 " 0.1203
11 " 0.1012
10 12 0.0872
12 12 0.0437
10 10 0.0358
1" 13 0.0250
7 " 0.0248
10 13 0.0234
9 1 0.0233
7 12 0.0197
9 10 0.0135
12 13 0.0134
9 12 0.0117
7 10 0.0104
9 13 0.0076
7 13 0.0042
Match: locus table ;g5 £ o suspect 20A Page 105
18D-E+15B+24A_ncon4_100K contributor 4 vs. 20A
locus US_BLK_FBI US_CAU_FBI US_HIS_FBI
CSF1PO 0.2210 0.1166 0.1158
D138317 0.4160 0.4650 0.5155
D16S539 0.5292 0.6055 0.4936
D18S51 0.9098 1.1390 1.2882
D195433 0.3001 0.0527 0.2465
D21s11 0.5127 0.4024 0.2766
D2S1338 0.4998 0.3737 0.5187
D3S1358 0.5328 0.5826 0.6931
D5S818 0.3266 0.1828 0.2171
D7S820 0.0639 0.1107 0.1432
D8S1179 0.6948 0.8062 0.8043
FGA 0.9469 1.0298 0.9890
THO1 0.1797 0.5681 0.3726
TPOX 1.0183 1.0035 1.0085
VWA 0.3438 0.3831 0.3087
Total 7.4953 7.8218 7.9915
Joint 31283563 66349092 98066703
Words 31.3 million  66.3 million  98.1 million
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Match: specificity Page 107
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Case outcome
Elmira man sentenced in 2 city rapes

Lois Wilson, Iwilson@stargazette.com | @SGLoisWilson

| | fa ' 4 in [ J -t -
An Elmira man who was found guilty of rape, burglary
and other charges will spend at least 20 years in
prison.

Casey J. Wilson, 25, of Mt. Zoar Street, was
sentenced on Monday in Chemung County Court

He was convicted on Sept. 12 of two counts each of
first-degree rape, first-degres burglary, first-deg
sexual abuse and third-degree aggravated sexual

ON

(Photo: PROVIDED PHOTO ) )
abuse, as well as one count of first-degree robbery.

General YouTube talks

M.W. Perlin, "Challenging DNA Evidence", Allegheny County
Courthouse - Continuing Legal Education, Pittsburgh, PA,
27-Feb-2015.

M.W. Perlin. "Objective DNA Mixture Information in the
Courtroom: Relevance, Reliability and Acceptance”, National
Institute of Standards and Technology, Arlington, VA, 22-
July-2015.

M.W. Perlin. "Forensic Science and Criminal Law: Cutting
Edge DNA Strategies", Pennsylvania Association of Criminal
Defense Lawyers, Pittsburgh, PA, 25-Sep-2015.
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TrueAllele Cloud

Crime laboratory
— Training
— Validation
" — Spare capacity
Your cloud, or ours — Rentiinstead of buy
» Solve unreported cases
o » Prosecutors & police
Interpret and identify . Def t
anywhere, anytime efense transparency
» Forensic education

More information

http://www.cybgen.com/information

« Courses

* Newsletters

* Newsroom

* Presentations

* Publications

« Webinars

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

\ You[:[3 A
Cybergenetics perlin@cybgen.com
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