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Takeaway MessageTakeaway Message
A SNP profile that can be uploaded to genetic 
genealogy (GG) databases is NOT enough for a GG 
case to be workable

The data has to be of high enough quality that the GG 
database matches are reliable (i.e. the amount of 
shared DNA reflects the true relationship)

Low-quality data (e.g. mixtures) can result in missing 
matches, spurious matches, and/or incorrect DNA 
sharing amounts, which make GG extremely difficult

Data for Genetic GenealogyData for Genetic Genealogy
Genome-wide SNP data:

…850,000 more rows…
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Generate SNP Data: MicroarrayGenerate SNP Data: Microarray
Microarray Genotyping
 Cost effective
 CytoSNP-850K chip designed for lower-quality samples
 Appropriate for most samples (≥1 ng)
 GREAT for mixtures!

Generate SNP Data: MicroarrayGenerate SNP Data: Microarray
50-base pair fluorescent probes test for the presence 
of each allele

A Probe B Probe

AA Genotype

DNA from Subject

AB Genotype BB Genotype

Generate SNP Data: MicroarrayGenerate SNP Data: Microarray
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Generate SNP Data: MicroarrayGenerate SNP Data: Microarray
Scanner measures the amount of fluorescent signal of 
each color at each probe
Software clusters signals to call genotypes

Assess quality using call rate (proportion of targeted 
SNPs with a genotype call)

AA
AB

BB

Colored Points: 
Samples with called

genotypes at this SNP

Black Points: 
Samples with missing
genotypes at this SNP
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Data for Genetic GenealogyData for Genetic Genealogy

Data for Genetic GenealogyData for Genetic Genealogy
Upload forensic SNP data to a GG database
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IBD Segment DetectionIBD Segment Detection
How does the GG database determine whether they’re related?
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IBD Segment DetectionIBD Segment Detection
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Find the shared Identical-By-Descent (IBD) segments
database

IBD Segment DetectionIBD Segment Detection
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Identical-By-State (IBS) 0 = Definitely not IBD
database
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IBD Segment DetectionIBD Segment Detection
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database

IBS1 or IBS2 = Maybe IBD

IBD Segment DetectionIBD Segment Detection

Chromosome 1

≥ 7 centimorgans (cM)
≥ 200-400 SNPs
IBD Segment!

Mixed SamplesMixed Samples
DNA from the person-of-interest (POI) is mixed with 
DNA from another person, usually the victim
A single-source sample from the victim is usually 
available
What effect does this have on the data and the 
GG database matches?
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Mixed Sample Genotypes: 20% 
Mix
Mixed Sample Genotypes: 20% 
Mix80% POI + 20% Victim  “20% Mixture”

AA + AA  AA Correct
AB + AB  AB Correct
BB + BB  BB Correct

AA/BB + AB  AA/BB Correct or Missing
AB + AA/BB  AB Correct or Missing

AA + BB  NN Missing

SNPs are correct or missing

Mixed Sample Genotypes: 50% 
Mix
Mixed Sample Genotypes: 50% 
Mix50% POI + 50% Victim  “50% Mixture”

AA + AA  AA Correct
AB + AB  AB Correct
BB + BB  BB Correct

AA/BB + AB  NN Missing
AB + AA/BB  NN Missing

AA + BB  AB Incorrect

Called SNPs are either incorrect heterozygotes or shared

Microarray for Mixed SamplesMicroarray for Mixed Samples
Laboratory-created mixtures  genotyping
Mixing decreases call rate and accuracy
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MixturesMixtures
Increased heterozygosity  increased sharing
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MixturesMixtures
Increased heterozygosity  increased sharing
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Single SourceSingle Source

Chromosome 1

≥ 7 centimorgans (cM)
≥ 200-400 SNPs
IBD Segment!
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MixturesMixtures

Chromosome 1

Segments get longerFalse segments appear
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MixturesMixtures
A mixture’s match list IS NOT just a mixture of 
the contributors’ matches!
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MixturesMixtures
Now when you upload a mixture to GEDmatch…

Ouch.
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Microarray for Mixed SamplesMicroarray for Mixed Samples
Mixture deconvolution
Trained a machine learning model to predict 
genotypes of unknown contributor from mixed 
sample and single source known contributor
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Mixtures for GGMixtures for GG
Biannual proficiency test results: deconvoluted data 
from 30-40% mixtures
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Mixture Case Study #1Mixture Case Study #1

100%

Shared DNA Between Mixture & Victim: 3625.6 cM

Shared
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Genotyping Call Rate: Mixture

Called

Missing 53%
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Mixture Case Study #1Mixture Case Study #1

50%50%

Inferred Mixture Proportion

Suspect
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92.1%

7.9%

Genotyping Call Rate: Deconvoluted

Called

Missing

100%

Shared DNA Between Deconvoluted Data & Victim: 0 cM

Shared

Not Shared

91.7%

8.3%

Genotyping Call Rate: Deconvoluted

Called

Missing

Mixture Case Study #1Mixture Case Study #1
First ever high-level mixture used for GG (June 2018)
Top match: >3100 cM
Chromosomes all yellow
Parent-child match!
BUT…

Mixture Case Study #1Mixture Case Study #1
First ever high-level mixture used for GG (June 2018)
Parent-child match
BUT…
Match has the same last name as the victim – Oh No! 
Did something go wrong with the deconvolution?

*PANIC*

Genealogy determined…just a weird coincidence! 
(Phew!)
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Mixture Case Study #2Mixture Case Study #2
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Mixture Case Study #2Mixture Case Study #2
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Mixture Case Study #2Mixture Case Study #2
GG analysis results
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Mixture Case Study #2Mixture Case Study #2
Relationships they should have based on IBD sharing
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Mixture Case Study #2Mixture Case Study #2
Relationships they actually have based on genealogy
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Questions?? ellen@parabon.comQuestions?? ellen@parabon.com

114 
picograms!
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