
    
      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

  
      

  
      Constitutive Formation of Oligomeric Complexes between Family B G Protein-Coupled Vasoactive Intestinal Polypeptide and Secretin Receptors
  
    	 Kaleeckal G. Harikumar, Maria M. Morfis, Cayle S. Lisenbee, Patrick M. Sexton and Laurence J. Miller


  
    	Molecular Pharmacology January 2006,  69 (1) 363-373; DOI: https://doi.org/10.1124/mol.105.015776 

  
  
  


Kaleeckal G. Harikumar 
Mayo Clinic, Cancer Center and Department of Molecular Pharmacology and Experimental Therapeutics, Scottsdale, Arizona (K.G.H., C.S.L., L.J.M.); and Howard Florey Institute, University of Melbourne, Victoria, Australia (M.M.M., P.M.S.)

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


Maria M. Morfis 
Mayo Clinic, Cancer Center and Department of Molecular Pharmacology and Experimental Therapeutics, Scottsdale, Arizona (K.G.H., C.S.L., L.J.M.); and Howard Florey Institute, University of Melbourne, Victoria, Australia (M.M.M., P.M.S.)

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


Cayle S. Lisenbee 
Mayo Clinic, Cancer Center and Department of Molecular Pharmacology and Experimental Therapeutics, Scottsdale, Arizona (K.G.H., C.S.L., L.J.M.); and Howard Florey Institute, University of Melbourne, Victoria, Australia (M.M.M., P.M.S.)

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


Patrick M. Sexton 
Mayo Clinic, Cancer Center and Department of Molecular Pharmacology and Experimental Therapeutics, Scottsdale, Arizona (K.G.H., C.S.L., L.J.M.); and Howard Florey Institute, University of Melbourne, Victoria, Australia (M.M.M., P.M.S.)

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


Laurence J. Miller 
Mayo Clinic, Cancer Center and Department of Molecular Pharmacology and Experimental Therapeutics, Scottsdale, Arizona (K.G.H., C.S.L., L.J.M.); and Howard Florey Institute, University of Melbourne, Victoria, Australia (M.M.M., P.M.S.)

	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
Formation of oligomeric complexes of family A G protein-coupled receptors has been shown to influence their function and regulation. However, little is known about the existence of such complexes for family B receptors in this superfamily. We previously used bioluminescence resonance energy transfer (BRET) to demonstrate that the prototypic family B secretin receptor forms ligand-independent oligomeric complexes. Here, we show that subtypes of human vasoactive intestinal polypeptide receptors (VPAC1 and VPAC2) that represent the closest structurally related receptors to the secretin receptor also form constitutive oligomers with themselves and with the secretin receptor. We prepared tagged constructs expressing Renilla reniformis luciferase, yellow fluorescent protein, or cyan fluorescent protein at the carboxyl terminus of VPAC1, VPAC2, and secretin receptors, and performed BRET and morphologic fluorescence resonance energy transfer (FRET) studies with all combinations. The specificity of the BRET and FRET signals was confirmed by control studies. These constructs bound their natural ligands specifically and saturably, with these agonists able to elicit full cAMP responses. BRET studies showed that, like the secretin receptor, both VPAC receptors exhibited constitutive homo-oligomerization in COS cells. Unlike secretin receptor oligomers that were unaffected by ligand binding, the VPAC receptor homo-oligomers were modulated by vasoactive intestinal polypeptide. In addition, each of these three receptors formed hetero-oligomers with each other. The VPAC1-VPAC2 hetero-oligomers were modulated by vasoactive intestinal polypeptide binding, whereas the secretin-VPAC1 and secretin-VPAC2 receptor hetero-oligomers were unaffected by ligand treatment. Morphologic FRET studies demonstrated that each of the homo-oligomers and the VPAC1-VPAC2 receptor hetero-oligomers reached the cell surface, where receptor interactions were clear. However, coexpression of secretin receptors with either type of VPAC receptor resulted in intracellular trapping of the hetero-oligomeric complexes within the biosynthetic pathway. These studies provide new insight into the ability of family B G protein-coupled receptors to associate with each other in cells.
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