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Illuminating the Druggable Genome (IDG) Program:
What is the Druggable Genome?

Druggable Genome - the subset of the human genome that 
expresses proteins potentially able to bind drug-like compounds.

Hopkins and Groom, NRDD 2002
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Illuminating the Druggable Genome (IDG) Program:
What is the Druggable Genome?

• While the number of proteins in the druggable genome is upwards of 
4,500, the existing clinical pharmacopeia is represented by only a few 
hundred targets, leaving a huge swath of biology that remains 
unexploited. 

• Goal of the IDG Program – catalyze research to improve our 
understanding of the properties and functions of proteins that are 
currently not well studied within commonly drug-targeted protein 
families.
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Definition of an Understudied Protein

 Understudied Proteins Identified by:
 Few or no publications
 Lack of R01 Funding

 Three protein families:
 Ion Channels 
 G Protein Coupled Receptors 
 Kinases

Ion ChannelsGPCRs

Kinases



5

IDG Program Timeline and Budget

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Pilot Phase ($25.5M) Implementation Phase ($71M)
Goals: 
• Adapt scalable technology platforms for 
IDG protein families. 

• Develop a knowledge/information 
management platform.

Outputs:
• Core understudied protein datasets.
• Understudied protein interrogation 
platforms.

• Predictive algorithms.
• Pharos, a protein exploration search 
engine.

Goals:
• Identify phenotypes of understudied proteins.
• Provide reagents and tools.
• Create an enriched, minable knowledge base (Pharos).

• Outputs:
• Pharos interface and underlying database.
• Reagents available through several repositories.
• Improved understanding of nearly 100 understudied proteins 
and their role in human disease

• Updated and improved Expanded high-throughput platforms for 
interrogating the understudied genome.
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IDG Program: Implementation Phase Consortium 
Structure

Knowledge 
Management 

Center
(KMC)

Resource Dissemination and 
Outreach Center

(RDOC)

IDG Program 
Core Consortium 

Centers

Commercializing Understudied Proteins from the 
Illuminating the Druggable Genome Project (SBIR 
and STTR) – NOFO to initiate early research leading to 
the commercialization of assays or products.

R03 Pilot Projects – NOFO issued each year from 2018-
2022 to support the generation of preliminary data and 
tools around eligible understudied protein(s) to:

•elucidate function in the context of human disease
•support R01 applications and/or drug discovery
projects

Cutting Edge Informatics Tools (CEIT) Awards - NOFO 
issued in 2018 and 2021 to deploy tools to enhance the 
community’s ability to process, analyze, and visualize data 
around the understudied proteins.

Kinase 
DRGC

GPCR
DRGC

Ion Channel 
DRGC
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Pharos: Target Development Levels

These targets have at least one approved drug and satisfy all preceding conditions (Tdark, 
Tbio and Tchem).

These are targets about which virtually nothing is known.  They do not have known drug or 
small molecule activities and satisfyT two or more of the following criteria: very low 
publication number (usually <5), gene function annotations <3 and <50 antibodies 
available.

These targets do not have known drug or small molecule activities but do have some 
publications and data.  They satisfy all conditions for Tdark and satisfy one or more of the 
following criteria: known molecular-level activity and/or a known molecular relationship 
between a genetic variation and phenotypic expression.

These targets have at least one bioactive, drug-like compound with an activity cutoff of <30 
nM and satisfy all preceding conditions (Tdark and Tbio).
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TNF
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Pharos: Other Notable Features
Approved Drugs

Protein-Protein Interactions

Pathways

Active Ligands

Structures

IDG Program Generated Resources
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PAN3 (Tdark)
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Pharos: Impacts on Evolution of Target Development 
Levels

IDG Program Protein Families – Target 
Development Levels 2018 vs. 2023
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Utilization of Pharos for New Opportunities
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IDG Partners with KOMP2
• IDG partnership with the Knockout Mouse Phenotyping Program 
(KOMP2) initiated September 2022

• Working together to develop twenty-seven understudied ion 
channel knockout mouse models
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R03 Pilot Projects – A Blueprint for Success

R03 Pilot Program: Pilot Projects Investigating Understudied G 
Protein-Coupled Receptors, Ion Channels, and Protein Kinases

• Over 120 specific dark proteins studied via 98 awards, with over 60
publications to date

• 29 Early Stage and/or New Investigators funded
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R03 Pilot Projects – A Blueprint for Success
• Select awardee achievements:

• R01 projects focused on:
• Expanding our understanding of the role for the branched-chain a-ketoacid dehydrogenase kinase

(BCKDK) in cognition and vocal communication.
• Interrogation of the NEK family of kinases in cancer (NEK1-11, NEK4-7, 10, 11 considered

understudied)
• R21 awards to:

• Identify endogenous peptide ligands for orphan GPCRs in order to explore their roles in CNS
disorders.

• Analyze GWAS loci associated with hearing loss – understudied kinases
• An award to further explore the role of the understudied GPR83 protein in

opioid addiction.
• An award made by the American Heart Association to study a dark kinase

in cardiac hypertrophy.



19

R03 Pilot Projects – A Blueprint for Success

• Identification of role for RIOK3 in anti-viral immunity
and the inflammatory reaction

• Paired with Dermaxon, LLC on SBIR award to develop
RIOK3 as novel therapeutic target for cutaneous lupus

• Now have small molecules and PROTACs that bind to
RIOK3 with nanomolar affinity (NMP505 and NMP506).

• Blockade of RIOK3 also prevents inflammation from
spreading to bystander cells
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IDG Program – Impacts on the Field
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Hutchins et al., PLoS Biol. 2019



21

IDG Program Outputs: Impacts on 
the Future

• Pharos sustainability
• R03 Pilot award successes still coming in – much impact of 

this initiative not yet felt
• Common Fund and NIH Institutes/Centers incorporating pilot 

program format into other initiatives
• Sustainability of many resources through utilization of public 

repositories
• Increased interest around understudied protein families – 

demonstration of value of these targets to human disease
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Druggable Genome Special Series

Additional five articles in series:
• Overview of the Knowledge Management Center for Illuminating the Druggable Genome
• Informatic Challenges and Advances in Illuminating the Druggable Proteome
• Illuminating the Understudied GPCR-ome
• Illuminating Function of the Understudied Druggable Kinome
• Best Practices for Managing and Disseminating Resources, Outreach, and Evaluating Impact

from IDG Consortium

https://www.sciencedirect.com/journal/drug-discovery-today/vol/29/issue/3 

https://www.sciencedirect.com/journal/drug-discovery-today/vol/29/issue/3
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IDG Program Leadership
IDG Co-Chairs

Griffin Rodgers, NIDDK
Christine Colvis, NCATS

Sam Ananthan (NIDA)

Steve Benowitz (NCATS)

Mark Caprara (CSR)

Marc Charette (NHLBI)

Hemin Chin (NIAAA)

Ben Churn (NINDS)

David Dzamashvili (OD)

Colin Fletcher (NHGRI)

Zorina Galis (NHLBI)

Brionna Hair (OD)

Jerry Li (NCI) 

Chris Lindsey (NICHD)

Tristan McClure-Begley 
(NIDA)

Mehdi Mesri (NCI)

Enrique Michelotti (NIMH)

Laurie Nadler (NIMH)

Antonio Noronha (NIAAA)

Michael O’Neil (NIAID)

Aaron Pawlyk (NICHD)

Suzana Petanceska (NIA)

Ajay Pillai (NHGRI)

Steve Pittenger (NCATS)

Lu Wang (NIDDK)

Ashley Xia (NIDDK)

Zuoyu Xu (NIAID)

Yong Yao (NIMH)

Jean Yuan (OPA)

IDG Common Fund Lead
Becky Miller (OD)

IDG Program Coordinator
Karlie Sharma (NCATS)

IDG Working Group

IDG Program Analyst
Amber Peters (NCATS)
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