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But first…what is the evidence 
that human genetics helps with 
R&D productivity?
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§ 9 approved new new molecular entities so far in 2018 (May 15)
§ Of these, 4 are for non-oncology / non-ID indications
§ All 4 have some degree of genetic support for the targets

– tezacaftor / ivacaftor for CF -> strong prospective evidence (CFTR)
– burosumab for hypophosphatemia -> strong prospective evidence (FGF23)
– fostamatinib for ITP -> weak retrospective evidence (SYK)
– tildrakizumab for psoriasis -> strong retrospective evidence (IL23A)

Genetic support for FDA approved drugs in 2018

FDA website

https://www.fda.gov/Drugs/DevelopmentApprovalProcess/DrugInnovation/ucm592464.htm
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Genetics

O’Shea and Plenge Immunity (2012)
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§ 15 approved new new molecular entities so far in 2018 (June 2)
§ Of these, 10 are for non-oncology / non-ID indications
§ Most have some degree of genetic support for the targets

– tezacaftor / ivacaftor for CF -> strong prospective evidence (CFTR)
– burosumab for hypophosphatemia -> strong prospective evidence (FGF23)
– tildrakizumab for psoriasis -> strong retrospective evidence (IL23A)
– avatrombopag for thrombocytopenia -> strong prospective evidence (MPL)
– pegvaliase for PKU deficiency -> strong prospective evidence (PAH)
– baricitinib for rheumatoid arthritis -> strong prospective evidence (JAK1)
– fostamatinib for ITP -> weak retrospective evidence (SYK)
– lofexidine for opioid withdrawal -> no genetic evidence (ADRB2)
– erenumab for migraine -> no genetic evidence (CGRPR)
– zirconium cyclosilicate for hyperkalemia -> no genetic evidence (N/A)

Genetic support for FDA approved drugs in 2018

FDA website

https://www.fda.gov/Drugs/DevelopmentApprovalProcess/DrugInnovation/ucm592464.htm


Next…breaking down the 
individual components, from 
target identification to clinical 
proof-of-concept (PoC)
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What is the ideal drug target?
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New target for drug screen!

This provides evidence for the 
therapeutic window at the 
beginning of the drug discovery 
journey. 
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§ TYK2 is an intracellular signaling molecule

§ Rare, complete human knockout is associated with 
immunodeficiency and risk of infection

§ Common alleles reduce TYK2 function and protect from 
risk of autoimmune disease (e.g., RA, SLE, IBD)

§ Same common alleles do not increase risk of infection  

Example of allelic series model: TYK2



Allele that protects from 
autoimmunity (e.g., 
rheumatoid arthritis) is 
associated with loss-of-
function (LoF)



Same LoF allele has 
no obvious increased 
risk of infection



Complete 
TYK2 
knockout 
(function)



Therapeutic hypothesis: 
Partial inhibition of TYK2 will 
protect from RA (and SLE, 
psoriasis) without risk of infection



But matching modality with 
mechanism is challenging, 
especially selectivity over JAKs



Tokarski et al JBC 2015



Matching modality and mechanism: 
allosteric modulation required for TYK2 selectivity over JAKs

Tokarski et al JBC 2015Dendrou et al STM 2016



Other
mRNA replacement
protein degradation
macrocyclic peptides
…and more to come!



Antisense oligonucleotide (ASO) targeting HSD17B13
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ASO targets RNA splicing of SMN2 transcript



Lentiviral HBB gene therapy for thalessemia



RNAi targeting transthyretin (TTR) 



CAR-T therapy for B cell cancers

Can this be used for 
genetic targets 

outside of oncology?


