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Preventing military rape
"Preventing the crime of sexual assault remains our focus."
United States Secretary of Defense Chuck Hagel
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Rape: DNA mixture evidence
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Problem: human thresholds
Simplify data for human review
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TrueAllele® Technology
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TrueAllele interprets mixtures
Separates mixture data into minor & major contributors
25%
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Solution: genotype probability
Use all data for computer analysis
Victim's allele pair
Explain the
peak pattern

Another person's
allele pair
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TrueAllele solves rape cases

TrueAllele computer, over quadrillion
Lab’s human review, under a million
(Billion-fold loss of information)

TrueAllele in criminal trials
About 200 case reports filed on DNA evidence
Court testimony:
• state
• federal
• military
• international

Crimes:
• armed robbery
• child abduction
• child molestation
• murder
• rape
• terrorism
• weapons
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TrueAllele Casework on Virginia DNA Mixture Evidence:
Computer and Manual Interpretation in 72 Reported
Criminal Cases
Mark W. Perlin1*, Kiersten Dormer1, Jennifer Hornyak1, Lisa Schiermeier-Wood2, Susan Greenspoon2
1 Cybergenetics, Pittsburgh, Pennsylvania, United States of America, 2 Department of Forensic Science, Richmond, Virginia, United States of America

Abstract
Mixtures are a commonly encountered form of biological evidence that contain DNA from two or more contributors.
Laboratory analysis of mixtures produces data signals that usually cannot be separated into distinct contributor genotypes.
Computer modeling can resolve the genotypes up to probability, reflecting the uncertainty inherent in the data. Human
analysts address the problem by simplifying the quantitative data in a threshold process that discards considerable
identification information. Elevated stochastic threshold levels potentially discard more information. This study examines
three different mixture interpretation methods. In 72 criminal cases, 111 genotype comparisons were made between 92
mixture items and relevant reference samples. TrueAllele computer modeling was done on all the evidence samples, and
documented in DNA match reports that were provided as evidence for each case. Threshold-based Combined Probability of
Inclusion (CPI) and stochastically modified CPI (mCPI) analyses were performed as well. TrueAllele’s identification
information in 101 positive matches was used to assess the reliability of its modeling approach. Comparison was made with
81 CPI and 53 mCPI DNA match statistics that were manually derived from the same data. There were statistically significant
differences between the DNA interpretation methods. TrueAllele gave an average match statistic of 113 billion, CPI
averaged 6.68 million, and mCPI averaged 140. The computer was highly specific, with a false positive rate under 0.005%.
The modeling approach was precise, having a factor of two within-group standard deviation. TrueAllele accuracy was
indicated by having uniformly distributed match statistics over the data set. The computer could make genotype
comparisons that were impossible or impractical using manual methods. TrueAllele computer interpretation of DNA mixture
evidence is sensitive, specific, precise, accurate and more informative than manual interpretation alternatives. It can
determine DNA match statistics when threshold-based methods cannot. Improved forensic science computation can affect
criminal cases by providing reliable scientific evidence.
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single source samples that contain only one genotype. But with
mixtures, thresholds discard the quantitative contributions of each
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DNA analysis is the forensic gold standard in human
genotype, along with the peak height pattern. Threshold-based
identification [1]. By deriving4a genotype from minute amounts
methods can reduce identification information, render probative
of biological material [2], scientists
can help identify individuals
2
data ‘‘inconclusive’’, and potentially infer an incorrect genotype
connected to a crime scene.
[7].
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With increased societal expectations
[3], crime
An 15
‘‘analytical’’ threshold
0
5 laboratories now
10
20 helps human
25 analysts distinguish
process more challenging DNA evidence. Such samples are log(LR)
between allelic data peaks and baseline instrument noise. The
typically mixtures of two or more individuals, with DNA that
Combined Probability of Inclusion (CPI) mixture interpretation
may be damaged, degraded or present in small amounts [4]. DNA
method first applies this analytical threshold to decide which peaks
from one person expresses only one or two alleles at a genetic
at a locus are sufficiently tall to be considered alleles. If a reference
locus, and so is readily genotyped by visual inspection. Mixture
individual’s alleles are included in this set of mixture alleles, then
data, however, may present multiple genotype alternatives that
CPI uses all the alleles in the mixture set to calculate a match
complicate interpretation.
statistic (the inclusion probability) as the square of the sum of the
Human analysts may simplify short tandem repeat (STR) [5]
allele frequencies. (Allele determination can be viewed as a
25
interpretation by applying a threshold that reduces quantitative
separate human interpretation step that precedes the CPI
statistical calculation step. For clarity in this paper, we consider
data into all-or-none events20
[6]. This approach works well with
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World Trade Center attack
September 11, 2001 in New York City, USA
Over 2,700 victims

WTC TrueAllele database
victim remains

missing people

match

1. Collect DNA from all military
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2. Collect DNA from all rapes
• rape crime must be reported
• rape kit must be collected
• but attacker need not be named

Rape kit
+

3. Rapidly process rape kits

Rape kit
+

4. Accurately interpret DNA

Rape kit
+
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5. Upload to genotype database
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6. Automated DNA comparison
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7. Identify and prosecute
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Prevent rape by DNA monitoring

Monitoring helps prevent
people from behaving badly.
TrueAllele computing for
genetic surveillance to
deter rape in the military.

More TrueAllele information
http://www.cybgen.com/information
• Courses
• Newsletters
• Newsroom
• Presentations
• Publications

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