
    
      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: Journal of Pharmacology and Experimental Therapeutics]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	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: Journal of Pharmacology and Experimental Therapeutics]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  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 jpet on Facebook
	 Follow jpet on Twitter
	 Follow jpet on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research ArticleDrug Discovery and Translational Medicine

  
      

  
      Vimocin and Vidapin, Cyclic KTS Peptides, Are Dual Antagonists of α1β1/α2β1 Integrins with Antiangiogenic Activity
  
    	 Tatjana Momic, Jehoshua Katzehendler, Ofra Benny, Adi Lahiani, Gadi Cohen, Efrat Noy, Hanoch Senderowitz, Johannes A. Eble, Cezary Marcinkiewicz and Philip Lazarovici


  
    	Journal of Pharmacology and Experimental Therapeutics September 2014,  350 (3) 506-519; DOI: https://doi.org/10.1124/jpet.114.214643 

  
  
  


Tatjana Momic 
School of Pharmacy, Institute for Drug Research, Faculty of Medicine, Hebrew University of Jerusalem, Jerusalem, Israel (T.M., J.K., O.B., A.L., G.C., P.L.); Department of Bioengineering, College of Engineering, Temple University, Philadelphia, Pennsylvania (C.M.); Department of Chemistry, Bar Ilan University, Ramat-Gan, Israel (E.N., H.S.); Center for Molecular Medicine, Department of Vascular Matrix Biology, Frankfurt University Hospital, Excellence Cluster Cardio-Pulmonary System, Frankfurt, Germany (J.A.E.); and Institute for Physiological Chemistry and Pathobiochemistry, University of Münster, Münster, Germany (J.A.E.)

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


Jehoshua Katzehendler 
School of Pharmacy, Institute for Drug Research, Faculty of Medicine, Hebrew University of Jerusalem, Jerusalem, Israel (T.M., J.K., O.B., A.L., G.C., P.L.); Department of Bioengineering, College of Engineering, Temple University, Philadelphia, Pennsylvania (C.M.); Department of Chemistry, Bar Ilan University, Ramat-Gan, Israel (E.N., H.S.); Center for Molecular Medicine, Department of Vascular Matrix Biology, Frankfurt University Hospital, Excellence Cluster Cardio-Pulmonary System, Frankfurt, Germany (J.A.E.); and Institute for Physiological Chemistry and Pathobiochemistry, University of Münster, Münster, Germany (J.A.E.)

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


Ofra Benny 
School of Pharmacy, Institute for Drug Research, Faculty of Medicine, Hebrew University of Jerusalem, Jerusalem, Israel (T.M., J.K., O.B., A.L., G.C., P.L.); Department of Bioengineering, College of Engineering, Temple University, Philadelphia, Pennsylvania (C.M.); Department of Chemistry, Bar Ilan University, Ramat-Gan, Israel (E.N., H.S.); Center for Molecular Medicine, Department of Vascular Matrix Biology, Frankfurt University Hospital, Excellence Cluster Cardio-Pulmonary System, Frankfurt, Germany (J.A.E.); and Institute for Physiological Chemistry and Pathobiochemistry, University of Münster, Münster, Germany (J.A.E.)

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


Adi Lahiani 
School of Pharmacy, Institute for Drug Research, Faculty of Medicine, Hebrew University of Jerusalem, Jerusalem, Israel (T.M., J.K., O.B., A.L., G.C., P.L.); Department of Bioengineering, College of Engineering, Temple University, Philadelphia, Pennsylvania (C.M.); Department of Chemistry, Bar Ilan University, Ramat-Gan, Israel (E.N., H.S.); Center for Molecular Medicine, Department of Vascular Matrix Biology, Frankfurt University Hospital, Excellence Cluster Cardio-Pulmonary System, Frankfurt, Germany (J.A.E.); and Institute for Physiological Chemistry and Pathobiochemistry, University of Münster, Münster, Germany (J.A.E.)

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


Gadi Cohen 
School of Pharmacy, Institute for Drug Research, Faculty of Medicine, Hebrew University of Jerusalem, Jerusalem, Israel (T.M., J.K., O.B., A.L., G.C., P.L.); Department of Bioengineering, College of Engineering, Temple University, Philadelphia, Pennsylvania (C.M.); Department of Chemistry, Bar Ilan University, Ramat-Gan, Israel (E.N., H.S.); Center for Molecular Medicine, Department of Vascular Matrix Biology, Frankfurt University Hospital, Excellence Cluster Cardio-Pulmonary System, Frankfurt, Germany (J.A.E.); and Institute for Physiological Chemistry and Pathobiochemistry, University of Münster, Münster, Germany (J.A.E.)

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


Efrat Noy 
School of Pharmacy, Institute for Drug Research, Faculty of Medicine, Hebrew University of Jerusalem, Jerusalem, Israel (T.M., J.K., O.B., A.L., G.C., P.L.); Department of Bioengineering, College of Engineering, Temple University, Philadelphia, Pennsylvania (C.M.); Department of Chemistry, Bar Ilan University, Ramat-Gan, Israel (E.N., H.S.); Center for Molecular Medicine, Department of Vascular Matrix Biology, Frankfurt University Hospital, Excellence Cluster Cardio-Pulmonary System, Frankfurt, Germany (J.A.E.); and Institute for Physiological Chemistry and Pathobiochemistry, University of Münster, Münster, Germany (J.A.E.)

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


Hanoch Senderowitz 
School of Pharmacy, Institute for Drug Research, Faculty of Medicine, Hebrew University of Jerusalem, Jerusalem, Israel (T.M., J.K., O.B., A.L., G.C., P.L.); Department of Bioengineering, College of Engineering, Temple University, Philadelphia, Pennsylvania (C.M.); Department of Chemistry, Bar Ilan University, Ramat-Gan, Israel (E.N., H.S.); Center for Molecular Medicine, Department of Vascular Matrix Biology, Frankfurt University Hospital, Excellence Cluster Cardio-Pulmonary System, Frankfurt, Germany (J.A.E.); and Institute for Physiological Chemistry and Pathobiochemistry, University of Münster, Münster, Germany (J.A.E.)

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


Johannes A. Eble 
School of Pharmacy, Institute for Drug Research, Faculty of Medicine, Hebrew University of Jerusalem, Jerusalem, Israel (T.M., J.K., O.B., A.L., G.C., P.L.); Department of Bioengineering, College of Engineering, Temple University, Philadelphia, Pennsylvania (C.M.); Department of Chemistry, Bar Ilan University, Ramat-Gan, Israel (E.N., H.S.); Center for Molecular Medicine, Department of Vascular Matrix Biology, Frankfurt University Hospital, Excellence Cluster Cardio-Pulmonary System, Frankfurt, Germany (J.A.E.); and Institute for Physiological Chemistry and Pathobiochemistry, University of Münster, Münster, Germany (J.A.E.)

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


Cezary Marcinkiewicz 
School of Pharmacy, Institute for Drug Research, Faculty of Medicine, Hebrew University of Jerusalem, Jerusalem, Israel (T.M., J.K., O.B., A.L., G.C., P.L.); Department of Bioengineering, College of Engineering, Temple University, Philadelphia, Pennsylvania (C.M.); Department of Chemistry, Bar Ilan University, Ramat-Gan, Israel (E.N., H.S.); Center for Molecular Medicine, Department of Vascular Matrix Biology, Frankfurt University Hospital, Excellence Cluster Cardio-Pulmonary System, Frankfurt, Germany (J.A.E.); and Institute for Physiological Chemistry and Pathobiochemistry, University of Münster, Münster, Germany (J.A.E.)

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


Philip Lazarovici 
School of Pharmacy, Institute for Drug Research, Faculty of Medicine, Hebrew University of Jerusalem, Jerusalem, Israel (T.M., J.K., O.B., A.L., G.C., P.L.); Department of Bioengineering, College of Engineering, Temple University, Philadelphia, Pennsylvania (C.M.); Department of Chemistry, Bar Ilan University, Ramat-Gan, Israel (E.N., H.S.); Center for Molecular Medicine, Department of Vascular Matrix Biology, Frankfurt University Hospital, Excellence Cluster Cardio-Pulmonary System, Frankfurt, Germany (J.A.E.); and Institute for Physiological Chemistry and Pathobiochemistry, University of Münster, Münster, Germany (J.A.E.)

	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
Obtustatin and viperistatin, members of the disintegrin protein family, served as lead compounds for the synthesis of linear and cyclic peptides containing the KTS binding motif. The most active linear peptide, a viperistatin analog, indicated the importance of Cys19 and Cys29, as well as the presence of Arg at position 24 for their biologic activity, and was used as the basic sequence for the synthesis of cyclic peptides. Vimocin (compound 6) and vidapin (compound 10) showed a high potency (IC50 = 0.17 nM) and intermediate efficacy (20 and 40%) in inhibition of adhesion of α1/α2 integrin overexpressor cells to respective collagens. Vimocin was more active in inhibition of the wound healing (53%) and corneal micropocket (17%) vascularization, whereas vidapin was more potent in inhibition of migration in the Matrigel tube formation assay (90%). Both compounds similarly inhibited proliferation (50–90%) of endothelial cells, and angiogenesis induced by vascular endothelial growth factor (80%) and glioma (55%) in the chorioallantoic membrane assay. These peptides were not toxic to endothelial cell cultures and caused no acute toxicity upon intravenous injection in mice, and were stable for 10–30 hours in human serum. The in vitro and in vivo potency of the peptides are consistent with conformational ensembles and “bioactive” space shared by obtustatin and viperistatin. These findings suggest that vimocin and vidapin can serve as dual α1β1/α2β1 integrin antagonists in antiangiogenesis and cancer therapy.
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