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    Abstract

        Cell-penetrating peptides are able to transport covalently attached cargoes such as peptide or polypeptide fragments of endogenous proteins across cell membranes. Taking advantage of the cell-penetrating properties of the 16-residue fragment penetratin, we synthesized a chimeric peptide that possesses an N-terminal sequence with membrane-penetrating activity and a C-terminal sequence corresponding to the last 21 residues of Gαs. This Gαs peptide was an effective inhibitor of 5′-N-ethylcarboxamidoadenosine (NECA) and isoproterenol-stimulated production of cAMP in rat PC12 and human microvascular endothelial (HMEC-1) cells, whereas the carrier peptide had no effect. The maximal efficacy of NECA was substantially reduced when PC12 cells were treated with the chimeric peptide, suggesting that it competes with Gαs for interaction with receptors. The peptide inhibited neither Gq- nor Gi-coupled receptor signaling. The use of a carboxy-fluorescein derivative of the peptide proved its ability to cross the plasma membrane of live cells. NMR analysis of the chimeric peptide structure in a membrane-mimicking environment showed that the Gαs fragment assumed an amphipathic α-helical conformation tailored to make contact with key residues on the intracellular side of the receptor. The N-terminal penetratin portion of the molecule also showed an α-helical structure, but hydrophobic and hydrophilic residues formed clustered surfaces at the N terminus and center of the fragment, suggesting their involvement in the mechanism of penetratin internalization by endocytosis. Our biological data supported by NMR analysis indicate that the membrane-permeable Gαs peptide is a valuable, nontoxic research tool to modulate Gs-coupled receptor signal transduction in cell culture models.

      
	Received August 5, 2005.
	Accepted December 5, 2005.

	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

    
  
  
    
  
    
  
      
  
  
    
    
      [image: Molecular Pharmacology: 69 (3)]

  
  
      
      
          Molecular Pharmacology      
      
        	Vol. 69, Issue 3 1 Mar 2006 


      
      
        		Table of Contents
	Table of Contents (PDF)
	About the Cover
	Index by author
	Advertising (PDF)
	Back Matter (PDF)
	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 
 A Membrane-Permeable Peptide Containing the Last 21 Residues of the GαS Carboxyl Terminus Inhibits GS-Coupled Receptor Signaling in Intact Cells: Correlations between Peptide Structure and Biological Activity



  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

  
  
      A Membrane-Permeable Peptide Containing the Last 21 Residues of the GαS Carboxyl Terminus Inhibits GS-Coupled Receptor Signaling in Intact Cells: Correlations between Peptide Structure and Biological Activity
  
    	 Anna Maria D'Ursi, Laura Giusti, Stefania Albrizio, Francesca Porchia, Cinzia Esposito, Gabriella Caliendo, Claudia Gargini, Ettore Novellino, Antonio Lucacchini, Paolo Rovero and Maria Rosa Mazzoni


  
    	Molecular Pharmacology March 1, 2006,  69 (3) 727-736; DOI: https://doi.org/10.1124/mol.105.017715 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleArticle

  
  
      A Membrane-Permeable Peptide Containing the Last 21 Residues of the GαS Carboxyl Terminus Inhibits GS-Coupled Receptor Signaling in Intact Cells: Correlations between Peptide Structure and Biological Activity
  
    	 Anna Maria D'Ursi, Laura Giusti, Stefania Albrizio, Francesca Porchia, Cinzia Esposito, Gabriella Caliendo, Claudia Gargini, Ettore Novellino, Antonio Lucacchini, Paolo Rovero and Maria Rosa Mazzoni


  
    	Molecular Pharmacology March 1, 2006,  69 (3) 727-736; DOI: https://doi.org/10.1124/mol.105.017715 

  
  
  



  


  
  



  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: Mendeley logo]
  


  
  



  



  


  
  


  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



          

        

	
 	
	
	


  


  
  



  
        Jump to section

    
  
  
    	Article	Abstract
	Materials and Methods
	Results
	Discussion
	Acknowledgments
	Footnotes
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      Impact of Lipid Binding Proteins on Ligand Disposition  
  
  
  
  




	
  
  
  
  
      The Role of RGS4 in Stress and Ketamine Actions  
  
  
  
  




	
  
  
  
  
      A Small-Molecule Agonist as New Radioligand for ACKR3  
  
  
  
  






Show more Article

 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

  




  


  
  



  



    

  


  


  

  
    
  
      







  