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Target Validation Landscape 

 Drug target validation: 

• How could the database be used for drug target 
validation (such as identifying people with putative loss-
of-function variants for more phenotyping)? 

• What type of data are needed?   

• How important is the ability to re-contact participants?   

• How would study designs for drug target validation 
differ from ones for disease studies? 
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Target Validation “Definitions” 

 A Valid Target is: A target that when modulated pharmacologically, provides 
meaningful efficacy and acceptable safety for specific human disease in long-
term clinical usage. 

 Target Validation is: The process of demonstrating in a clinical trial that 
engaging the target provides statistically meaningful therapeutic benefit with 
acceptable safety for a given indication. 

 Target Qualification is: Preclinical or limited clinical studies prior to well-
powered clinical trials, that establish the scientific validity and safety of a drug 
target; it is part of the continuum of target validation. 

 Target Identification is: The generation of scientific evidence that a 
manipulatable able target is involved in some significant way in a disease 
process 

Joint NIH-Industry Target Validation Workstreams Workshop, May 31st & June 1st, Cambridge, MA 
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An Example 

The primary goals of our collaboration are  
to validate the human in vivo relevance  

of potential drug targets via human genetics…  
 

…and to develop and apply novel methods  
to bridge from patients in the human population 

to tractable biology and drug targets in vitro 
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“Reverse genetics” 

Unbiased vs. Biased Target 
Validation 

 “Can you find me a new target backed by human 
genetics?”  vs. “Is my target supported by human 
genetic evidence? 

Patient 
phenotype 

Genetic 
variation 

Target 
biology “Forward genetics” 

Patient 
phenotype 

Genetic 
variation 

Target 
biology 
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Integration of Multiple Databases May Enable 
Further Characterization of the Etiology and 
Causality of Disease 
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Reverse Genetics:  Is My Target 
Supported by Genetic Evidence? 

 Start with biology of interest to drug development 

 Identify which genes have loss of function (or other 
strong) mutations based on sequencing 

 Call in genotype carriers and perform in-depth 
phenotyping to evaluate effect of perturbation 

“Reverse genetics” Patient 
phenotype 

Genetic 
variation 

Target 
biology 
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Gene Symbol Original Target Hypothesis Category 
CPT1A CPT1 Fatty acid metabolism 
CPT1B CPT1 Fatty acid metabolism 
CPT1C CPT1 Fatty acid metabolism 
CPT2 CPT1 Fatty acid metabolism 
Acaca Acaca-Mm01304277_m1 Insulin signalling 
Fasn Fasn-Mm00662319_m1 Insulin signalling 
G6pc G6pc-Mm00839363_m1 Insulin signalling 
Pck1 Pck1-Mm01247058_m1 Insulin signalling 
Ppargc1a Ppargc1a-  Mm01208835_m1 Insulin signalling 
Srebf1 Srebf1-Mm00550338_m1 Insulin signalling 
LIPE HSL Insulin signalling 
PRKAA1 AMPK Insulin signalling 
PRKAA2 AMPK Insulin signalling 
PRKAB1 AMPK Insulin signalling 
PRKAB2 AMPK Insulin signalling 
PRKAG3 AMPK Insulin signalling 
DGKA DGKA Metabolism of triglycerides 
DGKB DGKB Metabolism of triglycerides 
DGKD DGKD Metabolism of triglycerides 
DGKE DGKE Metabolism of triglycerides 
DGKG DGKG Metabolism of triglycerides 
DGKI DGKI Metabolism of triglycerides 
DGKQ DGKQ Metabolism of triglycerides 
DGKZ DGKZ Metabolism of triglycerides 
PPAP2A PPAP2A (LPP1) Metabolism of triglycerides 
PPAP2B PPAP2B (LPP2) Metabolism of triglycerides 
PPAP2C PPAP2C (LPP3) Metabolism of triglycerides 
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