
    
      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

  
      

  
      Discovery of Regulators of Receptor Internalization with High-Throughput Flow Cytometry
  
    	 Yang Wu, Phillip H. Tapia, Gregory W. Fisher, Peter C. Simons, J. Jacob Strouse, Terry Foutz, Alan S. Waggoner, Jonathan Jarvik and Larry A. Sklar


  
    	Molecular Pharmacology October 2012,  82 (4) 645-657; DOI: https://doi.org/10.1124/mol.112.079897 

  
  
  


Yang Wu 
Department of Pathology (Y.W., L.A.S.) and Center for Molecular Discovery (Y.W., P.H.T., P.C.S., J.J.S., T.F., L.A.S.), School of Medicine, University of New Mexico, Albuquerque, New Mexico; Department of Biological Science (A.S.W, J.J.) and Technology Center of Networks and Pathways (G.W.F., A.S.W., J.J.), Carnegie Mellon University, Pittsburgh, Pennsylvania

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


Phillip H. Tapia 
Department of Pathology (Y.W., L.A.S.) and Center for Molecular Discovery (Y.W., P.H.T., P.C.S., J.J.S., T.F., L.A.S.), School of Medicine, University of New Mexico, Albuquerque, New Mexico; Department of Biological Science (A.S.W, J.J.) and Technology Center of Networks and Pathways (G.W.F., A.S.W., J.J.), Carnegie Mellon University, Pittsburgh, Pennsylvania

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


Gregory W. Fisher 
Department of Pathology (Y.W., L.A.S.) and Center for Molecular Discovery (Y.W., P.H.T., P.C.S., J.J.S., T.F., L.A.S.), School of Medicine, University of New Mexico, Albuquerque, New Mexico; Department of Biological Science (A.S.W, J.J.) and Technology Center of Networks and Pathways (G.W.F., A.S.W., J.J.), Carnegie Mellon University, Pittsburgh, Pennsylvania

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


Peter C. Simons 
Department of Pathology (Y.W., L.A.S.) and Center for Molecular Discovery (Y.W., P.H.T., P.C.S., J.J.S., T.F., L.A.S.), School of Medicine, University of New Mexico, Albuquerque, New Mexico; Department of Biological Science (A.S.W, J.J.) and Technology Center of Networks and Pathways (G.W.F., A.S.W., J.J.), Carnegie Mellon University, Pittsburgh, Pennsylvania

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


J. Jacob Strouse 
Department of Pathology (Y.W., L.A.S.) and Center for Molecular Discovery (Y.W., P.H.T., P.C.S., J.J.S., T.F., L.A.S.), School of Medicine, University of New Mexico, Albuquerque, New Mexico; Department of Biological Science (A.S.W, J.J.) and Technology Center of Networks and Pathways (G.W.F., A.S.W., J.J.), Carnegie Mellon University, Pittsburgh, Pennsylvania

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


Terry Foutz 
Department of Pathology (Y.W., L.A.S.) and Center for Molecular Discovery (Y.W., P.H.T., P.C.S., J.J.S., T.F., L.A.S.), School of Medicine, University of New Mexico, Albuquerque, New Mexico; Department of Biological Science (A.S.W, J.J.) and Technology Center of Networks and Pathways (G.W.F., A.S.W., J.J.), Carnegie Mellon University, Pittsburgh, Pennsylvania

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


Alan S. Waggoner 
Department of Pathology (Y.W., L.A.S.) and Center for Molecular Discovery (Y.W., P.H.T., P.C.S., J.J.S., T.F., L.A.S.), School of Medicine, University of New Mexico, Albuquerque, New Mexico; Department of Biological Science (A.S.W, J.J.) and Technology Center of Networks and Pathways (G.W.F., A.S.W., J.J.), Carnegie Mellon University, Pittsburgh, Pennsylvania

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


Jonathan Jarvik 
Department of Pathology (Y.W., L.A.S.) and Center for Molecular Discovery (Y.W., P.H.T., P.C.S., J.J.S., T.F., L.A.S.), School of Medicine, University of New Mexico, Albuquerque, New Mexico; Department of Biological Science (A.S.W, J.J.) and Technology Center of Networks and Pathways (G.W.F., A.S.W., J.J.), Carnegie Mellon University, Pittsburgh, Pennsylvania

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


Larry A. Sklar 
Department of Pathology (Y.W., L.A.S.) and Center for Molecular Discovery (Y.W., P.H.T., P.C.S., J.J.S., T.F., L.A.S.), School of Medicine, University of New Mexico, Albuquerque, New Mexico; Department of Biological Science (A.S.W, J.J.) and Technology Center of Networks and Pathways (G.W.F., A.S.W., J.J.), Carnegie Mellon University, Pittsburgh, Pennsylvania

	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 + SI
	 PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
We developed a platform combining fluorogen-activating protein (FAP) technology with high-throughput flow cytometry to detect real-time protein trafficking to and from the plasma membrane in living cells. The hybrid platform facilitates drug discovery for trafficking receptors such as G protein-coupled receptors and was validated with the β2-adrenergic receptor (β2AR) system. When a chemical library containing ∼1200 off-patent drugs was screened against cells expressing FAP-tagged β2ARs, all 33 known β2AR-active ligands in the library were successfully identified, together with a number of compounds that might regulate receptor internalization in a nontraditional manner. Results indicated that the platform identified ligands of target proteins regardless of the associated signaling pathway; therefore, this approach presents opportunities to search for biased receptor modulators and is suitable for screening of multiplexed targets for improved efficiency. The results revealed that ligands may be biased with respect to the rate or duration of receptor internalization and that receptor internalization may be independent of activation of the mitogen-activated protein kinase pathway.
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