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The problem



Which targets, when perturbed

therapeutically, have a beneficial
effect in humans?

How do these targets differ from
standard-of-care?



“‘Allelic series” model
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Pick a human New target for drug screen!
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Not common or rare...
Not coding or regulatory...

...range of alleles that perturb target
function to estimate impact in
humans



An example In
Immunology



Example of allelic series model: TYKZ2

= TYKZ2 is an intracellular signaling molecule (next slide)

= Rare, complete human knockout is associated with
Immunodeficiency and risk of infection

= Common protein coding alleles reduce TYK2 function
and protect from risk of autoimmune disease (e.q.,
psoriasis, RA, SLE, IBD)

= Same common alleles do not increase risk of infection



IL23 signaling and psoriasis
IL23A (IL-23p19) {} I 128 (IL-12p40)

O’Shea and Plenge Immunity (2012)



IL23 signaling and psoriasis
IL23A (IL-23p19) {} I 128 (IL-12p40)
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Gaps remain

(towards a “federated ecosystem
of interoperable data custodians™)



Roadmap to build "genetic dose-response” portal

Genetic architecture of human disease
— fine-mapping of CVAS signals and co-localization across traits
— continued sequencing of rare, Mendelian diseases (e.g., PID)
— human knockout project (e.g., dbLoF) Efficacy

— exome sequencing in case-control cohorts (e.g., RVAS)

Functional interrogation (“V2F”) High
— high-throughput assessment of mutations
— scRNA-seq in disease tissues at population scale
— Mendelian randomization on QTLs

Pleiotropy (“Biobanks”)
— integrated population-based biobanks
— quantitative traits as biomarkers

Data analysis
— statistical methods to model dose-response GOF LOF
— data integration and visualization engine

Major limitations: reductionist, linear and need for multiple variants
— phenotypic screens based on PRS / cell states / Al, other “leapfrog” technologies
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Incentive: genetics portal would automatically run these analyses for investigators
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