
    
      Skip to main content
    

    


  
      


    
      
    
  
    
  
    
  
                
    
      Advertisement



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit



  


  
  



  
      
  
  
    
  	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET





  


  
  



  



  


  
  


  
        User menu

    
  
  
    
  
    
  
      
  
  
    
  	My alerts
	Log in
	 My Cart



  


  
  



  
      
  
  
    
  


  
  



  



  


  
  


  
        Search

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    	Advanced search

  


  
  



  



  


  
  




  



    

  



  
                
    
      
  
    
  
      
  
  
    [image: Molecular Pharmacology]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET




    

  


  



  
    
  
                
    
      
  
    
  
      
  
  
    
  


  
  


  
      
  
  
    	My alerts
	Log in
	 My Cart

  


  
  



  



    

  


  


  


  
  
    
  
        
            
        [image: Molecular Pharmacology]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
    
  
        
  
                
    
      	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit


    

  



  
                
    
      	 Visit molpharm on Facebook
	 Follow molpharm on Twitter
	 Follow molpharm on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research ArticleArticle

  
      

  
      Functional Mapping of the Transient Receptor Potential Vanilloid 1 Intracellular Binding Site
  
    	 Daniel M. Johnson, Elizabeth M. Garrett, Richard Rutter, Timothy P. Bonnert, Ying-Duo Gao, Richard E. Middleton and Kathy G. Sutton


  
    	Molecular Pharmacology September 2006,  70 (3) 1005-1012; DOI: https://doi.org/10.1124/mol.106.023945 

  
  
  


Daniel M. Johnson 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Elizabeth M. Garrett 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Richard Rutter 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Timothy P. Bonnert 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Ying-Duo Gao 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Richard E. Middleton 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Kathy G. Sutton 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    	Article
	Figures & Data
	Info & Metrics
	eLetters
	 PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract

        Capsaicin (vanilloid) sensitivity has long served as the functional signature of a subset of nociceptive sensory neurons. Mutagenesis studies have revealed seemingly distinct regions involved in mediating ligand binding and channel activation at the capsaicin binding site. Residue 547 (transmembrane region 4) mediates significant species differences in resiniferatoxin (RTX) sensitivity, and the Ser512 residue is critical in discriminating between pH and capsaicin gating. In the present study, the pharmacological profiles of a variety of ligands were studied to investigate cross-talk between these two regions. Exchange of residue 547 between species mediated a difference in capsaicin and RTX-dependent gating. Likewise, the potency of iodoresiniferatoxin (I-RTX) and a novel transient receptor potential vanilloid 1 antagonist were also altered. Experiments using the S512Y mutant channel have confirmed the importance of residue 512 for functional interaction of capsaicin and our novel antagonist. In this study, we were surprised to find that the mutation S512Y converted the activity of the antagonist I-RTX into an intrinsic agonist, albeit with a lower potency than its parent compound, RTX. Recent studies have proposed a novel model for the receptor, based on the X-ray crystal structure of the voltage-dependent potassium channel, in which both the 512 and 547 amino acid residues are in close proximity. Our data support the model whereby intracellular ligand interaction occurs within an S3-S4 “sensor” domain, enabling binding of ligands to be transduced to functional gating of the channel. The binding pocket also seems to be exquisitely sensitive to residue-specific interaction with ligands, because subtle changes in either ligand or channel structure can have profound effects on channel activity.

      
Footnotes
	
        ABBREVIATIONS: TRPV1, transient receptor potential vanilloid 1; TM, transmembrane domain; RTX, resiniferatoxin; I-RTX, iodoresiniferatoxin; HEK, human embryonic kidney; compound A, N-(3-methylisoquinolin-5-yl)-N′-[4-(trifluoromethyl)benzyl]urea; WT, wild type; BAPTA, 1,2-bis(2-aminophenoxy)ethane-N,N,N′,N′-tetraacetic acid; MES, 4-morpholineethanesulfonic acid.
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