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New York v John Wakefield

In April, 2010, Brett Wentworth (41) was found dead
in his apartment, strangled with an electric guitar cord.

The police collected biological evidence was from amp cord
sections, plus his shirt collar and forearm.

The New York State Police lab examined the DNA mixtures.

Comparing the evidence with suspect Wakefield’s profile
found very little DNA match information.

DNA biology
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DNA encyclopedia at the old ball game

"root" repeated 10 times, so
allele length is 10 repeats

DNA genotype

‘ A genetic locus has

two DNA sentences,
Y Chromosome
“/ one from each parent.
R

P, .
S An allele is the number
e leels | of repeated words.
! |l A genotype at a locus
mother

! is a pair of alleles.
allele / E 10, 12
ACGT repeated word

Many alleles allow for

father many many allele pairs.
allele  min o o in o £ i w1 R person's genotype

is relatively unique.

DNA evidence interpretation
Evidence Lab' Evidence Infer' Evidence

item data genotype

= < 10, 12 @ 50%

% % 11,12 @ 30%

2 S 12,12 @ 20%
—_ ’

X

10 11 12
Ci are

Known
genotype

10, 12

=

Cybergenetics © 2007-2023




7
Computers can use all the data
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Human review CPIl match statistic:

subjective, biased & uninformative
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Research Article

Inclusion probability for DNA mixtures is a subjective one-sided
match statistic unrelated to identification information
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Finding truth through science

1
How the computer thinks
Consider every possible genotype solution
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Evidence genotype
Objective genotype determined solely from the DNA data.
Never sees a comparison reference.
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DNA match information
How much more does the suspect match the evidence
than a random perspn?
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Is the suspect in the evidence?

A match between the amp cord
and John Wakefield is:

5.88 billion times more probable than
a coincidental match to an unrelated Black person

300 million times more probable than
a coincidental match to an unrelated Caucasian person

2.25 billion times more probable than
a coincidental match to an unrelated Hispanic person
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Is the victim in the evidence?

A match between the amp cord
and Brett Wentworth is:

221 quintillion times more probable than
a coincidental match to an unrelated Black person

478 quadrillion times more probable than
a coincidental match to an unrelated Caucasian person

906 quadrillion times more probable than
a coincidental match to an unrelated Hispanic person

Match statistics

052B 188, 189

Item Description Brett Wentworth  John Wakefield
004A-C  Swabs 0-3 ft of amp cord 18.81 -0.10
004D-F  Swabs 3-6 ft of amp cord 18.81 0.15
004G-| Swabs 6-9 ft of amp cord 18.81 2.90
004J-L Swabs 9-12 ft of amp cord 18.81 -16.69
004M-O  Swabs 12-15 ft of amp cord 17.68 8.48
004P-R  Swabs 15-18 ft of amp cord 18.70 -1.49
004S-T  Swabs 18-20 ft of amp cord 18.81 -1.09
045A Shirt collar, outside rear 7.92 18.88
045C Shirt collar, outside front 18.81 10.07
052F1-2  Victim forearm swabs 18.81 6.36

Explaining DNA mixtures
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Linear Mixture Analysis: A Mathematical
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TrueAllele® computer solution

* Accurate. 43 validation studies, 8 published

* Objective. Workflow removes human bias

* Accepted. Reported in 46 states, used by 10 labs
* Transparent. Give math, software (4GB DVD)

+ Neutral. Can statistically include or exclude
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Casework: a validation study. Journal of Forensic Sciences. 2015;60(5):1263-1276.

Bauer DW, Butt N, Hornyak JM, Perlin MW. Validating TrueAllele® interpretation of DNA mixtures
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TrueAllele predictability

An Information Gap in DNA Evidence Interpretation

Mark W. Perlin*, Alexander Sinelnikov*

PLoS one 2009
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TrueAllele reliability

TrueAllele Casework on Virginia DNA Mixture Evidence:

Computer and Manual Interpretation in 72 Reported
Criminal Cases

Mark W. Perlin'*, Kiersten Dormer’, Jennifer yak', Lisa Schi

Wood?, Susan 2
1 Cybergenetic, itsburgh, Pennsylvania, United States of Ameria, 2Department of Forensic Science, Richmond, Virginia, United tates of Amerca

@ prLos ene 2014

Validation axes
* sensitive
* specific
* reproducible

23
Sensitivity

The extent to which interpretation
identifies the correct person

True DNA mixture inclusions

101 reported genotype matches
82 with DNA statistic over a million

24

TrueAllele sensitivity

log(LR) match distribution
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Comparison with human review
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TrueAllele accuracy
Empirical COF
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Specificity

The extent to which interpretation does
not misidentify the wrong person

True exclusions, without false inclusions
101 matching genotypes x 10,000 random references

x 3 ethnic populations,
for over 1,000,000 nonmatching comparisons
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TrueAllele specificity

log(LR) nonmatch distribution
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29
False positives
in over 1,000,000 comparisons per group
Tail distribution Black Caucasian Hispanic
0 39 32 29
1 8 11 9
2 2 1 1
3 0 0 1
log(LR) > 0 49 44 40
false positive rate is under 1 in 20,000 (0.005%)
for LR > 100, rate is 1 in 1,000,000 (0.0001)%
30

Higher human error rate

TrueAllele specificity (million samples)
From noncontributor distribution, for LR > 100:
Error rate = 1 in 1,000,000 (0.0001)%

CPI — analytical threshold
5 false positives in 81 comparisons
Error rate = 5in 81 (6%)

mCPI — stochastic threshold

17 inconclusive results

1 false positive in 53 comparisons
Error rate = 1 in 53 (2%)

Cybergenetics © 2007-2023
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Reproducibility

The extent to which interpretation gives
the same answer to the same question

MCMC computing has sampling variation

duplicate computer runs
on 101 matching genotypes

measure log(LR) variation

32
TrueAllele reproducibility
Concordance in two independent computer runs
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Mark W. Perlin,' M.D., Ph.D.; Matthew M. Legler," B.S.; Cara E. Spencer," M.S.; Jessica L.
Smith," M.S.; William P. Allan," M.S.; Jamie L. Belrose,” M.S.; and Barry W. Duceman,® Ph.D.

Validating TrueAllele® DNA Mixture Interpretation*'’
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New York State TrueAllele® Casework
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TrueAllele® Genotype Identification on DNA Mixtures
Containing up to Five Unknown Contributors*
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TrueAllele sensitivity
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TrueAllele specificity
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TrueAllele reproducibility
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David W. Bauer,' Ph.D.; Nasir Butt,® Ph.D.; Jennifer M. Hornyak,' M.S.; and Mark W. Perlin,' Ph.D.,
M.D., Ph.D.

Validating TrueAllele® Interpretation of DNA
Mixtures Containing up to Ten Unknown
Contributors*

TABLE 7—Peeling sensitivity

Pecling Round
TABLE 4—Independent analysis.

Mixwre weight (%) 0 1 2 3 4 s 6

Operator Site 13 7 K K K K K K

2 6 7 K K K K K

Cybergenetics CCRFSL 13 F A X X

Genotypes 8 7 I 4 4 5 6 K K K
Minimum 5.16 914 13 4 3 2 1 6 K K
Mean 836 848 15 3003 4 1 6 8 K
Median 598 561 2 o 13 3 4
Maximum 2903 212 2 o 2 2 3 2 3 4
D 3 854 4 o 11 12 0 2
o 070 1 0 0 0 0o 110
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TrueAllele today

Invented math & algorithms 30 years
Developed computer systems 25 years
Support users and workflow 10 laboratories
Routinely used in casework 450 agencies
Validate system reliability 43 studies
Educate the community 175 talks
Train or certify analysts 400 students
Admissibility challenges 42 rulings, 15 states and federal
Testify about LR results 145 trials
Educate lawyers and public 1,000 people
Make the ideas understandable 1,250 cases, 46 states
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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.

Conclusions

TrueAllele Casework DNA mixture interpretation is:

Areliable method
« objective
* sensitive
* specific
* reproducible
* accurate

TrueAllele computer genotyping is
more effective than human review

43
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