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Expanding the druggable genome 
through deep characterization of 

unannotated proteins 
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Known drug targets 

The predicted druggable genome  



Approved CF Concept  

• Deorphanize the druggable genome by: 
– Seeking understudied (unannotated) proteins 

within families of proteins defined as part of the 
druggable genome 

– Exploiting the resulting expanded druggable 
genome to discover new therapeutic targets 



Harlow-Knapp effect: propensity to focus 
activities on a small fraction of the proteome 

Same pattern observed for GPCRs, NRs, Ion Channels 

Isserlin et al. 2011 Nature  



Looking for targets under the lamppost… 

GPCRs 

Kinases/NRs  Ion channels, 
others? 

 
 

GPCRs 



Gaps and Challenges 
 

• Gaps 
– Lack of a comprehensive, curated and searchable database for 

the druggable genome 
– Paucity of mechanistic studies detailing how/where 

unannotated proteins  function 
– Little understanding of the roles of unannotated proteins in 

disease and physiology 
• Challenges 

– Pharma has abandoned many projects to expand the druggable 
genome  

• Mostly due to lack of knowledge of underlying biology 
• Pre-competitive space is open for exploitation by the CF 

– NIH grants system is in a Catch 22 
• Few grants awarded on unknown proteins 
• Potential of unannotated proteins is unknown 



Opportunities 

• Technological advances facilitate rapid and comprehensive 
data accrual 

• Computational approaches facilitate mining large amounts of 
data for new information 

• New, multidisciplinary  fields [e.g., chemi-proteomics and 
chemical genomics] have created highly skilled, motivated and 
collaborative communities of investigators 

• Synergies drawn from application of basic biology to 
chemistry can expand both spaces  



Proposed Program for Implementation for FY14 
1) Multidisciplinary research on unannotated  (orphan) 
proteins 

– Where they’re expressed 
– How function relates to those of other family members 
– Roles in physiology and disease 
– Druggability 

2) Knowledge base of the druggable genome to: 
– Supply consolidated, fundamental knowledge about previously 

unannotated proteins 
– Stimulate hypothesis generation and testing, e.g., on function, 

polypharmacology, etc. 
– Identify new potential targets relevant to unmet medical needs  

3) Technology development 
– New assays, targeted libraries, novel approaches, new 

computational tools 



Outcomes 
• Increased activity on the newly annotated druggable 

genome reflected in: 
– publications 
– new R01s 
– INDs 

• Enduring publicly accessible knowledgebase 
• Follow-on PPPs to take promising projects out of the 

CF space to exploit advances on promising targets  



Deliverables 
• 5 year (Phase I) 

– Expand knowledge of unannotated proteome 
• Function 
• Roles in disease/physiology 

– Develop and implement an informatics solution that creates an 
online, public, knowledge base of the druggable genome 

• To help identify potential drug targets relevant to unmet medical 
needs  

• To foster hypothesis generation and testing 
• 10 year (Phase II) 

– Create pool of newly annotated potential targets 
– Determine druggability of selected proteins drawn from these 

pools  
– Proof-of-concept studies to determine role(s) as disease targets 
– Foster PPP to take promising projects out of the CF for 

development of validated therapeutic targets  
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Your thoughts? 
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