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• list of numbers 
• no personal information 
• anonymous data 
• good only for matching 
• unrelated to disease 
• no genetic predispositions 
• bar code for identification 
• connects people to crimes 
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One person, one genotype 
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DNA database 
Evidence 

Genotype database 

Crime scene 
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Possible suspect 

Upload 

Match 

Upload 

DNA mixtures 

eye of newt toe of frog 

Double, double toil and trouble 

Two people, two genotypes 
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DNA mixture data 
Peak heights and pattern at a locus 

DNA pathway broken 
Evidence 
genotype 

Known 
genotype 
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Most mixture interpretation 
methods and software cannot 

separate mixtures 
into contributor genotypes 

DNA Mixture Crisis 
375 cases/year x 4 years = 1,500 cases 
320 M in US / 8 M in VA = 40 factor 
1,500 cases x 40 factor = 60,000 inconclusive 

1,000 cases/year x 4 years = 4,000 cases 
320 M in US / 8 M in NY = 40 factor 
4,000 cases x 40 factor = 160,000 inconclusive 

+ under reporting of DNA match statistics 
  
DNA evidence data in 100,000 cases 
Collected, analyzed & paid for – but unused 
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TrueAllele® Casework 

ViewStation 
User Client 

Database 
Server 

Interpret/Match 
Expansion 

Visual User Interface 
VUIer™ Software 

Parallel Processing Computers 

TrueAllele separates mixtures 
Resolves mixture data into minor & major contributors 

25% 75% 

DNA pathway restored 
Lab Infer Evidence 

item 
Evidence 

data 
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Known 
genotype 

10, 10 @   5% 
10, 12 @ 90% 
10, 14 @   5% 

10, 12 

Compare 

Evidence 
genotype 

Computer separation of mixtures 
into contributor genotypes 

restores single-source simplicity 
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Southampton rapist 
Stranger rape on New Year's Eve 

DNA rape kit evidence 

The DNA profile contained limited information.   
A speculative search was done of the National DNA 

Database.  The search found 13 profiles,  
1 in the Hampshire area. 

Due to the low level and incomplete nature 
of the DNA profile, it is not suitable for 

routine statistical evaluation.  

A trace amount of semen detected on vaginal 
swabs was submitted for DNA profiling 

TrueAllele uses all the data 
Quantitative peak heights at locus D21S11 
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Alternatives use less of the data 

Threshold  

Over threshold, peaks are labeled as allele events  

All-or-none 
allele peaks, 
each given 
equal status 

Under threshold,  
alleles vanish 

How the TrueAllele computer thinks 
Consider every possible genotype solution 

Explain the 
peak pattern 

Better  
explanation 
has a higher  
likelihood 

One person�s 
allele pair 

Another person's 
allele pair 

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

Separated evidence genotype 

12% 13% 14% 
2% 

12% 
4% 

21% 

2% 

one contributor, at one locus 
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DNA match information 

Prob(evidence match) 
Prob(coincidental match) 

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

5x 
21% 

4% 

Match information at 10 loci 

Is the suspect in the evidence? 

A match between the vaginal swabs 
and Stuart Ashley Burton is  

17 thousand times more probable than coincidence. 

Mr. Burton pleaded guilty to the 
rape committed on January 1, 2014. 

He was sentenced to 12 years in prison. 
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Separating database hits 

Burton  

Separating hits statistically 
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MIX05: Unreliable statistics 
National Institute of Standards and Technology!
Two Contributor Mixture Data, Known Victim!

31 thousand (4) 

213 trillion (14) 

MIX13: False inclusions 

TrueAllele preserves information 
Simple two person mixture, 10% minor contributor 
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• • • 

Pennsylvania precedent 

Used in local rape cases 

TrueAllele computer, over quadrillion 
Laboratory review, under a million 

  (Billion-fold loss of information) 

TrueAllele in Allegheny County 

Crime Evidence Defendant Outcome Sentence 
rape clothing Ralph Skundrich guilty 75 years 
murder gun, hat Leland Davis guilty 23 years 
rape clothing Akaninyene Akan guilty 32 years 
murder shotgun shells James Yeckel, Jr. guilty plea 25 years 
murder fingernail Anthony Morgan stipulation life 
weapons gun Thomas Doswell guilty plea 1 year 
drugs gun Derek McKissick 

& Steve Morgan 
2 guilty pleas 
 

2 1/2 years 

murder door handle, 
shirt sleeves 

Calvin Kane guilty plea 20 years 

25 cases, 20 reports 
4 trials, 1 exoneration 
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TrueAllele in the United States 
Laboratory systems or case reports in 23 states 

initial 
final 

Cold case homicide in Canada 

Cybergenetics examined DNA data from 
the Hamilton stabbing scene, separating 
out genetic profiles of the killers. 
 
But the crime lab "is not permitted to 
enter DNA analysis from other labs" into 
Canada's national DNA database.   
 
The victim's step-mother is baffled as to 
why the DNA profile can't be run through 
the Canadian database.  "If we can use 
it, let's use it," she says, frustrated.  John Paul Page, age 29 

Hamilton police make arrest in 2004 fatal stabbing 
Toronto Sun, December 16, 2013 

New DNA skills may solve Hamilton killing 
The Hamilton Spectator, July 29, 2013 

DNA database broken 
Evidence 

Allele database 
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Crime scene Possible suspect 

Upload 

Match 

Upload 

Unseparated mixtures 
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DNA database restored 
Evidence 

Genotype database 

Reference 
Genotype database 

+ 

Crime scene Possible suspect 

Upload 

Match 

Upload 

Separated genotypes 

TrueAllele database workflow 

Prevent rape by DNA monitoring 

Monitoring helps prevent 
people from behaving badly. 

TrueAllele computing for  
genetic surveillance to  
deter rape on campus.  



Cybergenetics © 2003-2014 14 

1. Collect DNA from people 
Reference 

Genotype database 

University people 

Upload 

2. Collect DNA from all rapes 

+ 

Rape kit 

• rape crime must be reported 
• rape kit must be collected 
• but attacker need not be named 

3. Rapidly process rape kits 

+ 

Rape kit 
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4. Accurately interpret DNA 

+ 

Genotype 
probability 

7,   7 
7, 10 
7, 12 
7, 14 

 5%10, 10 
90%10, 12 
 5%10, 14 

12, 12 
12, 14 
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Rape kit 

Separated genotypes 

5. Upload to genotype database 
Evidence 

Genotype database 

Upload 

+ 

Rape kit 

Separated genotypes 

6. Automated DNA comparison 
Evidence 

Genotype database 

Reference 
Genotype database 

Match  

+ 

Rape kit 
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7. Identify and prosecute 
Evidence 

Genotype database 

Reference 
Genotype database 

The rapist 

Identify 

+ 

Rape kit 

How can you help? 

• victim 
• nurse 
• investigator 
• forensic scientist 
• prosecutor 
• defense attorney 
• general public 

"If we can use it, let's use it!" 

More information 
http://www.cybgen.com/information 

• Courses 
• Newsletters 
• Newsroom 
• Patents 
• Presentations 
• Publications 
• Webinars 

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

perlin@cybgen.com 


