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Drastic increase in variants of uncertain significance

Network based approach to understand
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High throughput cloning of disease alleles

Different perturbation patterns of disease, uncertain and benign variants
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~30,000 edges involving disease genes in the systematic human reference protein interactome

Literature-curated interactome Systematic human reference interactome (HI-llI)

Human genes ranked
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e Uniform, unbiased coverage of the
human genome'®'",

e 30,000 PPIs involving 50% of disease
iy genes.
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Systematic human reference interactome (HI-lllI) uniformly covers diseases genes

Literature-curated interactome HI- HI-I
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Direct association between edge perturbation and pathogenicity Edgetic profiles of variants in MLH1
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Based on the protein interaction profiles, the variants are (2018)
divided into three categories: QW, QN and E™.

Majority of the disease causing variants perturb most or
specific interactions whereas most of the benign variants
retain all WT interactions. VUS, as expected, are a mixture

of disease causing and benign variants.

Clinvar is systematically reannotating genetic variants based
on emerging data and expert pannels’.

Some varaints, considered pathogenic in 2015 by Clinvar
and HGMD, have been reannotated to VUS or conflicting.
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ants of uncertain significance

An example compares edgetic profiles between disease vari-
ants and VUSs of the DNA damage response protein MLH1,
mutations in which cause both hereditary and somatic forms

of colorectal cancer.
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The ratio of interaction perturbation (QN + E) is directly
correlated with pathogenicity.
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Interaction perturbed

Tissue specificity of diseases caused by uniformly expressed genes

Constructing tissue specific interactome

“One” genome 30+ tissue transcriptomes 30+ tissues
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* Most of the Mendelian diseases are tissue specific.
* For >80% of tissue specific diseases, not a single causal gene is expressed

preferentially in the diseased tissue'®.
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Edgetic effects of variants in uniformly expressed
genes causing tissue specific diseases'®
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