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Overview: Solution to the IDP challenge
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Overview of CHESS

Variant scoring

Inheritance Event

1. Variant quality

2. Predicted
Deleteriousness:
a. Impact on transcripts
b. Pathogenic score

4. Modifiers:
a. ClinVar annotation
b. MAF
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CHESS: 1. variant scoring system

Variant score: Gi	= log &
'()*+,-./	&.0*+,-./	&1203-+,-.

4

• qual: [0,1], variant quality (transformed GQ value)

• del:  [0,1], variant deleterious value, a sum of two components:
• Impact annotation: 0.25 for missense/inframe, 0.5 for frameshift
• transformed REVEL score

• pheno: 0-1, phenotype match score of the gene (Phenolyzer)

• mod: a supplement weight to help weigh down benign/common variants, with 
two components:
⁻ -1 if annotated as “benign” in ClinVar with >=2 stars
⁻ rarity: (0.01 - MAF) / 0.05

* Log averaged exponential privileges the largest value, so that we could catch a 
variant that has one feature that stands out
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CHESS: 2. inheritance events

Allele A

Allele B

𝑉67 𝑉87

𝑉69 𝑉89 𝑉49
𝑉6: 𝑉8:

Autosomal, or female chrX Male chrX

Figure courtesy of Dr Yaqiong Wang
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Special adjustments for
IDP challenge

• IDP challenge data: gene-panel, singleton, not 
phased, gender unknown

• CHESS adjustments
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AUCROC, for each disease term
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How to improve the performance

• Input
– More precise, detailed phenotype information
– Gender/Family data
– Gene panel -> exome?

• Scoring scheme
– Single-gene à multi-gene, to account for “modifier” 

mutations
– Noncoding variants as “modifiers”

• Logic: disease not independence of each other
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