
    
      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

  
      

  
      DNA Damage Induced by Temozolomide Signals to both ATM and ATR: Role of the Mismatch Repair System
  
    	 Simona Caporali, Sabrina Falcinelli, Giuseppe Starace, Maria Teresa Russo, Enzo Bonmassar, Josef Jiricny and Stefania D'Atri


  
    	Molecular Pharmacology September 2004,  66 (3) 478-491; 

  
  
  


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


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


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


Maria Teresa Russo 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


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


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


Stefania D'Atri 
	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

        The mammalian mismatch repair (MMR) system has been implicated in activation of the G2 checkpoint induced by methylating agents. In an attempt to identify the signaling events accompanying this phenomenon, we studied the response of MMR-proficient and -deficient cells to treatment with the methylating agent temozolomide (TMZ). At low TMZ concentrations, MMR-proficient cells were growth-inhibited, arrested in G2/M, and proceeded to apoptosis after the second post-treatment cell cycle. These events were accompanied by activation of the ATM and ATR kinases, and phosphorylation of Chk1, Chk2, and p53. ATM was activated later than ATR and was dispensable for phosphorylation of Chk1, Chk2, and p53 on Ser15 and for triggering of the G2/M arrest. However, it conferred protection against cell growth inhibition induced by TMZ. ATR was activated earlier than ATM and was required for an efficient phosphorylation of Chk1 and p53 on Ser15. Moreover, abrogation of ATR function attenuated the TMZ-induced G2/M arrest and increased drug-induced cytotoxicity. Treatment of MMR-deficient cells with low TMZ concentrations failed to activate ATM and ATR and to cause phosphorylation of Chk1, Chk2, and p53, as well as G2/M arrest and apoptosis. However, all these events occurred in MMR-deficient cells exposed to high TMZ concentrations, albeit with faster kinetics. These results demonstrate that TMZ treatment activates ATM- and ATR-dependent signaling pathways and that this process is absolutely dependent on functional MMR only at low drug concentrations.
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