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G protein-coupled receptors (GPCRs), the largest class of membrane 
proteins, represent the most druggable targets to make it to market 

• There are 826 human GPCRs. 

• ~350 non-olfactory GPCRs are considered druggable 

• ~175 GPCRs are validated drug targets (Yang et al., 2020) 

• The rapid increase in structural studies have yielded 
– 1,296 GPCR structures 
– 842 GPCR structure models 
– 743 refined models 

• ~35% of all FDA-approved drugs target GPCRs (527 drugs) 
(Yang et al., 2020). 

• Yet, there are ~120 orphan GPCRs whose endogenous 
ligands are still not known. 

• Only a few FDA-approved drugs target orphan GPCRs. 
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 Discovered GPR160 as an abundant orphan GPCR expressed and upregulated in spinal microglial cells in neuropathic pain states in 
rodents. 

Targeting orphan GPCRs: breaking barriers to novel analgesic drug 
discovery and development 
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 Using a number of genetic and pharmacological approaches, we validated its role in several models of neuropathic pain. 

 We identified cocaine- and amphetamine-regulated transcript (CARTp) as a GPR160 ligand providing initial de-orphanization of 
GPR160. (Salvemini, Yosten, Samson, US patent 10,851,378 (2020); Yosten…Salvemini JCI 2020; R01NS113257). 

 Deciphered and validated cellular and molecular GPR160 signaling in spinal cord (Yosten…Salvemini JCI 2020, Schafer….Salvemini PAIN 
2024a and 2024b; R01NS113257). 

 Virtual screening approach paired with in vitro cell-based assays led to the identification of the first hit small molecule GPR160 
antagonist for lead development and validation of target across models. 

 GPR160 isolation and purification and the development of high-throughput screening assays for drug discovery efforts are in progress. 

 Lead candidate to move forward preclinical development through various opportunities (i.e. HEAL funded programs, formation of start-
up and commercialization). 

Unpublished data Ted Price lab Yadav A et al., Neuron 2023; vmenon.shinyapps.io/humanspinalcord 
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