







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Chemical Biology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature chemical biology

	perspectives

	
                                    article


    
        
        
            
            
                
                    	Perspective
	Published: 18 October 2017



                    Discovery of new GPCR ligands to illuminate new biology

                    	Bryan L Roth1, 
	John J Irwin2 & 
	Brian K Shoichet2Â 



                    

                    
                        
    Nature Chemical Biology

                        volumeÂ 13,Â pages 1143â€“1151 (2017)Cite this article
                    

                    
        
            	
                        7623 Accesses

                    
	
                        74 Citations

                    
	
                            32 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Computational chemistry
	Pharmacology
	Small molecules


    


                
    
    

    
    

                
            


        
            Abstract
Although a plurality of drugs target G-protein-coupled receptors (GPCRs), most have emerged from classical medicinal chemistry and pharmacology programs and resemble one another structurally and functionally. Though effective, these drugs are often promiscuous. With the realization that GPCRs signal via multiple pathways, and with the emergence of crystal structures for this family of proteins, there is an opportunity to target GPCRs with new chemotypes and confer new signaling modalities. We consider structure-based and physical screening methods that have led to the discovery of new reagents, focusing particularly on the former. We illustrate their use against previously untargeted or orphan GPCRs, against allosteric sites, and against classical orthosteric sites that selectively activate one downstream pathway over others. The ligands that emerge are often chemically novel, which can lead to new biological effects.
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                    Figure 1: GPCR drugs as a percentage of all drugs, by decade of introduction.[image: ]


Figure 2: GPCRs may activate multiple downstream signaling pathways: role of biased signaling.[image: ]


Figure 3: Multiple allosteric sites for GPCRs.[image: ]


Figure 4: Physical and docking screens to deorphanize MRGPRX2.[image: ]


Figure 5: Novel biased agonists for the Î¼-opioid receptor.[image: ]
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