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• Authors: please include THIS slide at the beginning of your presentation to indicate that you agree 
with reuse of your slides in CAGI presentations, according to the terms below, and digitally sign by 
writing your name above. 

• To disseminate the CAGI results, I encourage all CAGI participants to remix these CAGI slides for 
inclusion in their oral and poster presentations 

• CAGI participants may use or publish any content of these slides only in compliance with the CAGI 
Data Use Agreement 

• CAGI participants may not cite or publish any content of these slides except with the written 
permission of the originating author or in the primary CAGI publications 
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registered CAGI participants who signed the data use agreement 
• Slides with a red X over the entire slide may not be  used in any circumstances 
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Bipartite matching

Genomes Phenotypes
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Edge scores

Genomes Phenotypes

wij
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Edge scores

Genomes Phenotypes

wij

wij = s(i, j)(a(i, j) + d(i, j))
Sex

Ancestry
Disease
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Sex score component

Genomes Phenotypes

Does the inferred sex of genome i 
match observed sex of j?   

Sex of genome inferred by presence of Y-chromosome variants

0 / 1

wij = s(i, j)(a(i, j) + d(i, j))
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Ancestry score component

Genomes Phenotypes

Similarity of genome i and reported ancestries of j  

a(i, j) = mom + dad
2

EAS EUR Ancestries approximated to 
populations in the 1000G

Similarity is ‘identity-by-
state’, relative to other 
genomes in set

wij = s(i, j)(a(i, j) + d(i, j))
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Disease score component

Genomes Phenotypes

Gene sets

Known genes for 
disease, propagated by 

Functional 

(Nabieva & Singh, 2005)

{
Ehlers-Danlos


Autism


Retinitis pigmentosa


Nystagmus

Ataxia 


Eye anomalies


Connective tissue diseases


Congenital neurologic anomalies

}

wij = s(i, j)(a(i, j) + d(i, j))
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Disease score component

Genomes Phenotypes

Gene sets

Uncommon variants in set (MAF<0.1)

Evaluated with: 


MutPred2 (Pejaver et al 2017) — Missense


MutPred-LOF (Pagel et al 2017) — Frame-shifts, Stop-gains

wij = s(i, j)(a(i, j) + d(i, j))
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MutPred2 models changes for over 50 predicted propertiesMutPred2 and MutPred-LOF
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Disease score component

Genomes Phenotypes

Gene sets

Variants in set

Get variant with max score per gene


P-value for gene from 


Total score is sum of log(P-values)

B(α, β) Parameters from 
distribution of 
MutPred scores of 
gnomAD variants

wij = s(i, j)(a(i, j) + d(i, j))
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Disease score component

Genomes Phenotypes

d(i, j) =
Score for 
Primary 

Disease

q( ) + (1-q)( )
Score for 

Secondary 

Disease

Retinitis Nystagmus

q ∼ U(0,0.3)wij = s(i, j)(a(i, j) + d(i, j))



Created for CAGI 2018 genomeinterpretation.org Rafael Guerrero

Probability of assignment

wij = s(i, j)
(a(i, j)p+
d(i, j)(1 − p))

2 A

B

C

D

E

F

Genome

Phenotypes

Result of one 
bipartite matching

Repeat, varying weights  

p ∼ U(0.2,0.8)

P2,A = 1
P2,B = 0
P2,C = 0

Compute proportion

P2,A =
n2,A
N

= 565
1000
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