
    
      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


	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

  


  
  



  



  


  
  




  



    

  



  
                
    
      
  
    
  
      
  
  
      


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	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

  


  
  



  



    

  


  


  


  
  
    
  
        
            
              

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  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


	Virtual Issues
	Feedback
	Submit


    

  



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

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research ArticleArticle

  
      

  
      CB1 Receptor Allosteric Modulators Display Both Agonist and Signaling Pathway Specificity
  
    	 Gemma L. Baillie, James G. Horswill, Sharon Anavi-Goffer, Patricia H. Reggio, Daniele Bolognini, Mary E. Abood, Sean McAllister, Phillip G. Strange, Gary J. Stephens, Roger G. Pertwee and Ruth A. Ross


  
    	Molecular Pharmacology February 2013,  83 (2) 322-338; DOI: https://doi.org/10.1124/mol.112.080879 

  
  
  


Gemma L. Baillie 
School of Medical Sciences, Institute of Medical Sciences, University of Aberdeen, Aberdeen, United Kingdom (G.L.B., S.A.G., D.B., R.G.P., R.A.R.); Prosidion Limited, Oxford, United Kingdom (J.H.). School of Pharmacy, University of Reading, Reading, United Kingdom (P.G.S., G.J.S.); University of North Carolina, Greensboro, North Carolina (P.H.R.); Temple University, Philadelphia, Pennsylvania (M.E.A.); Department of Behavioral Sciences and Molecular Biology, Ariel University Center, Israel (S.A.G.); California Pacific Medical Center, Research Institute, San Francisco, California (S.McA.); Department of Pharmacology and Toxicology, Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada (R.A.R.).

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


James G. Horswill 
School of Medical Sciences, Institute of Medical Sciences, University of Aberdeen, Aberdeen, United Kingdom (G.L.B., S.A.G., D.B., R.G.P., R.A.R.); Prosidion Limited, Oxford, United Kingdom (J.H.). School of Pharmacy, University of Reading, Reading, United Kingdom (P.G.S., G.J.S.); University of North Carolina, Greensboro, North Carolina (P.H.R.); Temple University, Philadelphia, Pennsylvania (M.E.A.); Department of Behavioral Sciences and Molecular Biology, Ariel University Center, Israel (S.A.G.); California Pacific Medical Center, Research Institute, San Francisco, California (S.McA.); Department of Pharmacology and Toxicology, Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada (R.A.R.).

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


Sharon Anavi-Goffer 
School of Medical Sciences, Institute of Medical Sciences, University of Aberdeen, Aberdeen, United Kingdom (G.L.B., S.A.G., D.B., R.G.P., R.A.R.); Prosidion Limited, Oxford, United Kingdom (J.H.). School of Pharmacy, University of Reading, Reading, United Kingdom (P.G.S., G.J.S.); University of North Carolina, Greensboro, North Carolina (P.H.R.); Temple University, Philadelphia, Pennsylvania (M.E.A.); Department of Behavioral Sciences and Molecular Biology, Ariel University Center, Israel (S.A.G.); California Pacific Medical Center, Research Institute, San Francisco, California (S.McA.); Department of Pharmacology and Toxicology, Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada (R.A.R.).

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


Patricia H. Reggio 
School of Medical Sciences, Institute of Medical Sciences, University of Aberdeen, Aberdeen, United Kingdom (G.L.B., S.A.G., D.B., R.G.P., R.A.R.); Prosidion Limited, Oxford, United Kingdom (J.H.). School of Pharmacy, University of Reading, Reading, United Kingdom (P.G.S., G.J.S.); University of North Carolina, Greensboro, North Carolina (P.H.R.); Temple University, Philadelphia, Pennsylvania (M.E.A.); Department of Behavioral Sciences and Molecular Biology, Ariel University Center, Israel (S.A.G.); California Pacific Medical Center, Research Institute, San Francisco, California (S.McA.); Department of Pharmacology and Toxicology, Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada (R.A.R.).

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


Daniele Bolognini 
School of Medical Sciences, Institute of Medical Sciences, University of Aberdeen, Aberdeen, United Kingdom (G.L.B., S.A.G., D.B., R.G.P., R.A.R.); Prosidion Limited, Oxford, United Kingdom (J.H.). School of Pharmacy, University of Reading, Reading, United Kingdom (P.G.S., G.J.S.); University of North Carolina, Greensboro, North Carolina (P.H.R.); Temple University, Philadelphia, Pennsylvania (M.E.A.); Department of Behavioral Sciences and Molecular Biology, Ariel University Center, Israel (S.A.G.); California Pacific Medical Center, Research Institute, San Francisco, California (S.McA.); Department of Pharmacology and Toxicology, Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada (R.A.R.).

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


Mary E. Abood 
School of Medical Sciences, Institute of Medical Sciences, University of Aberdeen, Aberdeen, United Kingdom (G.L.B., S.A.G., D.B., R.G.P., R.A.R.); Prosidion Limited, Oxford, United Kingdom (J.H.). School of Pharmacy, University of Reading, Reading, United Kingdom (P.G.S., G.J.S.); University of North Carolina, Greensboro, North Carolina (P.H.R.); Temple University, Philadelphia, Pennsylvania (M.E.A.); Department of Behavioral Sciences and Molecular Biology, Ariel University Center, Israel (S.A.G.); California Pacific Medical Center, Research Institute, San Francisco, California (S.McA.); Department of Pharmacology and Toxicology, Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada (R.A.R.).

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


Sean McAllister 
School of Medical Sciences, Institute of Medical Sciences, University of Aberdeen, Aberdeen, United Kingdom (G.L.B., S.A.G., D.B., R.G.P., R.A.R.); Prosidion Limited, Oxford, United Kingdom (J.H.). School of Pharmacy, University of Reading, Reading, United Kingdom (P.G.S., G.J.S.); University of North Carolina, Greensboro, North Carolina (P.H.R.); Temple University, Philadelphia, Pennsylvania (M.E.A.); Department of Behavioral Sciences and Molecular Biology, Ariel University Center, Israel (S.A.G.); California Pacific Medical Center, Research Institute, San Francisco, California (S.McA.); Department of Pharmacology and Toxicology, Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada (R.A.R.).

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


Phillip G. Strange 
School of Medical Sciences, Institute of Medical Sciences, University of Aberdeen, Aberdeen, United Kingdom (G.L.B., S.A.G., D.B., R.G.P., R.A.R.); Prosidion Limited, Oxford, United Kingdom (J.H.). School of Pharmacy, University of Reading, Reading, United Kingdom (P.G.S., G.J.S.); University of North Carolina, Greensboro, North Carolina (P.H.R.); Temple University, Philadelphia, Pennsylvania (M.E.A.); Department of Behavioral Sciences and Molecular Biology, Ariel University Center, Israel (S.A.G.); California Pacific Medical Center, Research Institute, San Francisco, California (S.McA.); Department of Pharmacology and Toxicology, Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada (R.A.R.).

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


Gary J. Stephens 
School of Medical Sciences, Institute of Medical Sciences, University of Aberdeen, Aberdeen, United Kingdom (G.L.B., S.A.G., D.B., R.G.P., R.A.R.); Prosidion Limited, Oxford, United Kingdom (J.H.). School of Pharmacy, University of Reading, Reading, United Kingdom (P.G.S., G.J.S.); University of North Carolina, Greensboro, North Carolina (P.H.R.); Temple University, Philadelphia, Pennsylvania (M.E.A.); Department of Behavioral Sciences and Molecular Biology, Ariel University Center, Israel (S.A.G.); California Pacific Medical Center, Research Institute, San Francisco, California (S.McA.); Department of Pharmacology and Toxicology, Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada (R.A.R.).

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


Roger G. Pertwee 
School of Medical Sciences, Institute of Medical Sciences, University of Aberdeen, Aberdeen, United Kingdom (G.L.B., S.A.G., D.B., R.G.P., R.A.R.); Prosidion Limited, Oxford, United Kingdom (J.H.). School of Pharmacy, University of Reading, Reading, United Kingdom (P.G.S., G.J.S.); University of North Carolina, Greensboro, North Carolina (P.H.R.); Temple University, Philadelphia, Pennsylvania (M.E.A.); Department of Behavioral Sciences and Molecular Biology, Ariel University Center, Israel (S.A.G.); California Pacific Medical Center, Research Institute, San Francisco, California (S.McA.); Department of Pharmacology and Toxicology, Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada (R.A.R.).

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


Ruth A. Ross 
School of Medical Sciences, Institute of Medical Sciences, University of Aberdeen, Aberdeen, United Kingdom (G.L.B., S.A.G., D.B., R.G.P., R.A.R.); Prosidion Limited, Oxford, United Kingdom (J.H.). School of Pharmacy, University of Reading, Reading, United Kingdom (P.G.S., G.J.S.); University of North Carolina, Greensboro, North Carolina (P.H.R.); Temple University, Philadelphia, Pennsylvania (M.E.A.); Department of Behavioral Sciences and Molecular Biology, Ariel University Center, Israel (S.A.G.); California Pacific Medical Center, Research Institute, San Francisco, California (S.McA.); Department of Pharmacology and Toxicology, Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada (R.A.R.).

	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


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    Abstract
We have previously identified allosteric modulators of the cannabinoid CB1 receptor (Org 27569, PSNCBAM-1) that display a contradictory pharmacological profile: increasing the specific binding of the CB1 receptor agonist [3H]CP55940 but producing a decrease in CB1 receptor agonist efficacy. Here we investigated the effect one or both compounds in a broad range of signaling endpoints linked to CB1 receptor activation. We assessed the effect of these compounds on CB1 receptor agonist–induced [35S]GTPγS binding, inhibition, and stimulation of forskolin-stimulated cAMP production, phosphorylation of extracellular signal-regulated kinases (ERK), and β-arrestin recruitment. We also investigated the effect of these allosteric modulators on CB1 agonist binding kinetics. Both compounds display ligand dependence, being significantly more potent as modulators of CP55940 signaling as compared with WIN55212 and having little effect on [3H]WIN55212 binding. Org 27569 displays biased antagonism whereby it inhibits: agonist-induced guanosine 5′-O-(3-[35S]thio)triphosphate ([35S]GTPγS) binding, simulation (Gαs-mediated), and inhibition (Gαi-mediated) of cAMP production and β-arrestin recruitment. In contrast, it acts as an enhancer of agonist-induced ERK phosphorylation. Alone, the compound can act also as an allosteric agonist, increasing cAMP production and ERK phosphorylation. We find that in both saturation and kinetic-binding experiments, the Org 27569 and PSNCBAM-1 appeared to influence only orthosteric ligand maximum occupancy rather than affinity. The data indicate that the allosteric modulators share a common mechanism whereby they increase available high-affinity CB1 agonist binding sites. The receptor conformation stabilized by the allosterics appears to induce signaling and also selectively traffics orthosteric agonist signaling via the ERK phosphorylation pathway.

Footnotes
	The work was funded by Prosidion Inc.; and the National Institutes of Health [Grants DA003934 and DA023204].

	↵dx.doi.org/10.1124/mol.112.080879.

	

This article has supplemental material available at molpharm.aspetjournals.org.



	Received June 23, 2012.
	Accepted November 5, 2012.

	Copyright © 2013 by The American Society for Pharmacology and Experimental Therapeutics



View Full Text
  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
    	
			MolPharm articles become freely available 12 months after publication, and remain freely available for 5 years. 


			Non-open access articles that fall outside this five year window are available only to institutional subscribers and current ASPET members, or through the article purchase feature at the bottom of the page. 


			 


				Click here for information on institutional subscriptions.
	Click here for information on individual ASPET membership.


			



 

  




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    Log in using your username and password

  Username *
 



  Password *
 





Forgot your user name or password?




Purchase access
You may purchase access to this article. This will require you to create an account if you don't already have one.

  


  
  



			

		

	
	
 	
	
	


  


  
  



  





  


  
  



  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
        In this issue

    
  
  
    
  
    
  
      
  
  
    
    
      

  
  
      
      
          Molecular Pharmacology      
      
        	Vol. 83, Issue 2 1 Feb 2013 


      
      
        		Table of Contents
	Table of Contents (PDF)
	About the Cover
	Index by author
	Editorial Board (PDF)
	Front Matter (PDF)




      




  


  
  



  



  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  


  
      
  
  
     Article Alerts

  
    
  
      
  
  
    
  User Name *
 



  Password *
 


Sign In to Email Alerts with your Email Address

  Email *
 








  


  
  



  





  


  
  


  
      
  
  
     Email Article

  
    
  
      
  
  
    
 Thank you for sharing this Molecular Pharmacology article.
NOTE: We request your email address only to inform the recipient that it was you who recommended this article, and that it is not junk mail. We do not retain these email addresses.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 CB1 Receptor Allosteric Modulators Display Both Agonist and Signaling Pathway Specificity



  Message Subject 
 (Your Name) has forwarded a page to you from Molecular Pharmacology



  Message Body 
 (Your Name) thought you would be interested in this article in Molecular Pharmacology.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  


  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      
  
  
      Research ArticleArticle

  
  
      Cannabinoid CB1 Allosteric Modulators: Signaling Specificity
  
    	 Gemma L. Baillie, James G. Horswill, Sharon Anavi-Goffer, Patricia H. Reggio, Daniele Bolognini, Mary E. Abood, Sean McAllister, Phillip G. Strange, Gary J. Stephens, Roger G. Pertwee and Ruth A. Ross


  
    	Molecular Pharmacology February 1, 2013,  83 (2) 322-338; DOI: https://doi.org/10.1124/mol.112.080879 

  
  
  



  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleArticle

  
  
      Cannabinoid CB1 Allosteric Modulators: Signaling Specificity
  
    	 Gemma L. Baillie, James G. Horswill, Sharon Anavi-Goffer, Patricia H. Reggio, Daniele Bolognini, Mary E. Abood, Sean McAllister, Phillip G. Strange, Gary J. Stephens, Roger G. Pertwee and Ruth A. Ross


  
    	Molecular Pharmacology February 1, 2013,  83 (2) 322-338; DOI: https://doi.org/10.1124/mol.112.080879 

  
  
  



  


  
  



  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  
      
  
  
       
  


  
  



  



  


  
  


  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



          

        

	
 	
	
	


  


  
  



  
        Jump to section

    
  
  
    	Article	Abstract
	Introduction
	Materials and Methods
	Membrane Preparation
	Signaling Assays
	Radioligand Binding Experiments
	Results
	Effect of Allosteric Modulators on CB1 Receptor Agonist Binding
	Discussion
	Authorship Contributions
	Footnotes
	Abbreviations
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF + SI
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      A novel amylin receptor selective assay  
  
  
  
  




	
  
  
  
  
      Discovery of an Extrahelical A3 Receptor PAM Binding Site  
  
  
  
  




	
  
  
  
  
      Vascular KATP Channel Inhibitor: VU0542270  
  
  
  
  






Show more Articles

 Similar Articles






  



  


  
  



  
      
  
  
    
  


  
  



  
      
  
  
    
  
    
  
      
  
  
    Advertisement



  



  


  
  



  



  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
      
    
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    

	Home
	Alerts




Facebook   Twitter   LinkedIn   RSS
  




  


  
  



  

  
    
  
        Navigate

    
  
  
    	Current Issue
	Fast Forward by date
	Fast Forward by section
	Latest Articles
	Archive
	Search for Articles
	Feedback
	ASPET

  


  
  



  

  
    
  
        More Information

    
  
  
    	About Molecular Pharmacology
	Editorial Board
	Instructions to Authors
	Submit a Manuscript
	Customized Alerts
	RSS Feeds
	Subscriptions
	Permissions
	Terms & Conditions of Use

  


  
  



  

  
    
  
        ASPET's Other Journals

    
  
  
    	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Pharmacological Reviews
	Pharmacology Research & Perspectives

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    ISSN 1521-0111 (Online)


Copyright © 2024 by the American Society for Pharmacology and Experimental Therapeutics

  




  


  
  



  



    

  


  


  

  
    
  
      









  