
    
      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

  
      

  
      Determination of Binding Site Residues Responsible for the Subunit Selectivity of Novel Marine-Derived Compounds on Kainate Receptors
  
    	 James M. Sanders, Olli T. Pentikäinen, Luca Settimo, Ulla Pentikäinen, Muneo Shoji, Makoto Sasaki, Ryuichi Sakai, Mark S. Johnson and Geoffrey T. Swanson


  
    	Molecular Pharmacology June 2006,  69 (6) 1849-1860; DOI: https://doi.org/10.1124/mol.106.022772 

  
  
  


James M. Sanders 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Olli T. Pentikäinen 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Luca Settimo 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Ulla Pentikäinen 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Muneo Shoji 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Makoto Sasaki 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Ryuichi Sakai 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Mark S. Johnson 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Geoffrey T. Swanson 
	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

        Dysiherbaine (DH) and related molecules are high-affinity, subunit-selective kainate receptor (KAR) ligands originally isolated from a marine sponge. To elucidate why DH, an agonist, and MSVIII-19, a competitive antagonist, bind selectively to glutamate receptor (GluR) 5 but not to the KA2 KAR subunit, we used molecular dynamics simulations to generate binding models that were tested experimentally in radioligand binding and electrophysiological assays. Three candidate sites, Val685, Leu735, and Ser741 in GluR5, corresponding to Ile669, Phe719, and Met725 in KA2, were predicted to underlie the distinct binding profiles of the marine toxins. Single or multiple reciprocal mutations introduced into the receptor subunits produced a variety of effects on binding affinity. Most notably, mutation of Met725 to serine in KA2 increased the affinity of DH by 350-fold; in contrast, mutation of one or more of the residues in GluR5 did not markedly alter DH binding. MSVIII-19 affinity for the KA2 subunit was significantly increased in multiple site mutants, and reciprocal mutations in the GluR5 subunit produced substantial (700-fold) reductions in MSVIII-19 affinity. Physiological characterization of the double- and triple-mutant subunits demonstrated altered functional behavior consistent with the changes in binding affinity. The results provide experimental support for the importance of these three ligand binding domain (LBD) residues and suggest steric hindrance in the KA2 subunit LBD is largely responsible for the very low affinity for the two compounds. In this study, we identified the molecular basis for subunit selectivity of these marine-derived molecules on KARs, which could facilitate the rational design of selective ligands with distinct pharmacological profiles.
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