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Disease Targets Grounded in Human Genetics Have Higher Success Rate

• Human genetics support for a target can 
significantly increase success 
probability in the clinic

• Recent FDA-approved therapeutics tend 
to be supported by genetic evidence

Nelson, et al. Nature genetics 2015. Minikelet al. Nature 2024: Rusina, et al. Nature reviews Drug Discovery 2023
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AI Framework combining genetic (8 features), gene & 

protein expression data, drug indications to develop a 

Genetic Priority Score (GPS)



Monogenic Forms of IBD: n =1 ‘Therapeutic’ interventions

Pazmandi et al, Immunological Reviews, 2018
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~10,000 subjects from UK Biobank with a dx of MS, IBD, AD

2.86% with MS diagnosis

1.12% with IBD diagnosis  

2.50% with AD diagnosis

“Carried a rare variant that 

contributes to molecular diagnosis 

of a monogenic disorder”

Validation in Phase 3 studies of: ADA (UC and CD), UPA (UC), RISA (UC and CD)

• 1480 IBD - 4.73% carried a rare ‘monogenic’ variant

• ADA: 31/33 (94%) variant +ve: 94% no clinical or endoscopic remission within a year  

• UPA: 7/10 variant +ve: no endoscopic remission at week 8 (none at week 52)   

• RISA: 4/17 variant +ve: endoscopic remission at 12 weeks       

Case: 60 yrs, woman with CD in SERENE CD: clinical response, no endoscopic response 

• Heterozygous for likely ACTG2 pathogenic variant - autosomal-dominant familial visceral myopathy
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Single nucleotide polymorphisms in TNFSF15 
confer susceptibility to Crohn's disease 

Yamazaki, K., et al. 2005. Hum Mol. Gen. 14:3499.
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Functional Genomics: TNFSF15 Genotype is Associated with Magnitude of TL1A 
    Induction and Expression of DR3

Bilsborough, J., et al. unpublished.
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Increased TNFSF15 mRNA in B2 and B3 

small bowel CD

B1= inflammatory CD, B2= structuring CD,

B3= Internal Penetrating CD

p=4.21e-03

Potdar, A., et al. unpublished.
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Genetic Variation in TNFSF15:

Barrett et al. Am J. Pathology, 2012

Hirano A, et al. Inflamm Bowel Dis 2013

Associated with Stricturing CD 

in JPN

TNFSF15/TL1A Findings in Human Disease

Associated with MRUC

in EUR
Haritunians T, et al. Inflamm Bowel Dis 2010



TL1A Tg Mice: 

CD Phenotypic Copy

Gut Stricture
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Shih et al. PLoS, 2011, Shih et al. Gastroenterology, 2012, Barrett et al Am J. Pathology., 2012, 
Libo. Micro & ImmunEu J., 2013. Shih, D, et al. Mucosal Immunology 2014
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TL1A (TNFSF15) Biological Validation Timeline
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From Genetic Association to Functional Characterization: 

~15 years

TNFSF15

TNFSF15
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Subsequent Events That Brought anti-TL1A To Patients
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• CSMC 3D unit makes anti-TL1A antibody 

• Precision IBD spun out from CSMC to develop anti-TL1A antibody in IBD

• Precision IBD becomes Prometheus Biosciences to optimize antibody and 

companion diagnostic

• Prometheus Biosciences ‘days from going bust’

• Prometheus Bio., IND, Phase 1 study, and Phase II trials in UC/CD



TL1A (TNFSF15) Biological Validation & Drug Development Timeline
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Genetic Clues for Therapeutics in IBD



Pleiotropy and Discordance

Striking Overlap with Other Complex 

Conditions

Plenge et al, Nature Review Drug Development, 2013, Jostins et al. Nature 2012, Parkes et al, Nature Reviews 2013

 

IFIH1 LOF allele and IMDs



(re)Defining IMIDS and IBD

Schett et al NEJM 2021

IBD1 IBD2 IBD3 IBD4 IBD5 IBD6……

All IBD patients

CD with 

Stricturing 
Disease

CD with 

Perianal 
Disease

CD Non-

Responsive
to Anti-TNF

UC Non-

Responsive
to Anti-TNF

Medically Refractive

UC

Late Onset 

Disease 
(UC)

Etc….
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OR – 19.2

OR – 9.4

Gene Burden Test in latest 

IIBDGC WES Study of ~86k IBD 

& ~500k Controls implicates 

DCR3 (TNFRSF6B) in IBD 

susceptibility



Chr 1p31

Duerr et al. Science 2006

2006: CD GWAS identifies IL23R     New therapeutics 

Duerr et al, Cell 2006, Laurent Peyrin-Biroulet et al, Gastroenterology 2023

• Coding Variant

• LOF

• Protective
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>30000 CD and >80000 controls

• 45 coding variants significantly associated

• 10 genes identified as causal genes for CD. 

Aleksejs Sazonovs et al, Nature Genetics 2022



TKY2 - 3 Protein-coding Variants Protect vs RA 

Diogo D et al. Plos Genetics 2023

1: P1104A

2: A982V

3: I684S

F: haplotype frequency

Pleiotropy

• All 3 variants showed protection 

vs Lupus

• 2/3 showed protection vs IBD



TKY2 - 3 Protein-coding Variants Protect vs RA 

Diogo D et al. Plos Genetics 2023

Suggestive evidence association between A928V & 

pneumonia OR = 1.54, P = 0.004



TYK2 I684S: disease specific mechanisms

TYK2 kinase domain (P1104A/A928V):

● Strong dose-dependent protection

● No fitness cost in healthy controls

● Homozygotes almost “immune” to IBD

Pseudokinase domain coding variants (I684S):

● Risk for IBD but protective for other autoimmune diseases

→ Domain location determines functional consequence?

→ Tissue-specific effects? 

TYK2 P1104A 2.8184E-43 -0.2307

TYK2 A928V 4.0738E-17 -0.3413

TYK2 I684S 9.12E-24 0.144

Unpublished data: IIBDGC 

courtesy of Mark Daly



TYK2:I684S increases risk for IBD and other 
gastrointestinal/digestive/respiratory disease endpoints

Finngen PheWAS of TYK2:I684S
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29 *Sub-additive is a special case of antagonistic where the combo is at least as strong as the strongest single effect
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AI and Drug Development Beyond Target Identification

Zhang et al, Nature Medicine 2025 31



Summary and Conclusions

● Focused on Genomics (I haven’t covered all Molecular Opportunities – apologies)

○ Identify Targets – Both Common Non-Coding and Rarer Coding Variants

○ Inform directionality!

○ Significant investment in Understanding Biology and Functional Studies Required

○ Identify Opportunities for Pleiotropic Effects

○ Highlight Potential Adverse Events

● (Near) Future

○ Increased AI driven Efficiencies across drug development

○ Improved IBD Classification → molecular discovery for phenotypes with unmet medical need

○ AI enabled Identification of Optimal Combinations

○ Increasing influence of other ‘-omics’ including single cell technologies

32
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