
    
      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

  
      

  
      90-kDa Heat Shock Protein Inhibition Abrogates the Topoisomerase I Poison-Induced G2/M Checkpoint in p53-Null Tumor Cells by Depleting Chk1 and Wee1
  
    	 Archie N. Tse, Tahir N. Sheikh, Ho Alan, Ting-Chao Chou and Gary K. Schwartz


  
    	Molecular Pharmacology January 2009,  75 (1) 124-133; DOI: https://doi.org/10.1124/mol.108.050807 

  
  
  


Archie N. Tse 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Tahir N. Sheikh 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


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


Ting-Chao Chou 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Gary K. Schwartz 
	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 G2/M cell cycle checkpoint is regulated by a multitude of signaling pathways after genotoxic stress. Herein, we report that treatment with the 90-kDa heat shock protein (Hsp90) molecular chaperone inhibitor 17-allylamino-17-demethoxygeldanamycin (17AAG) selectively abrogates the G2/M checkpoint induced by 7-ethyl-10-hydroxycamptothecin (SN-38), an active metabolite of irinotecan, in p53-null compared with p53-intact HCT116 colon cancer cells. The basis for this selectivity can be explained in part by the lack of p21 induction in p53-null cells. In accord with published results, we could show that treatment with 17AAG resulted in depletion of Chk1, a known Hsp90 client protein. In addition, we observed a time- and dose-dependent decrease in Wee1 kinase level, a negative regulator of mitosis, after 17AAG treatment in gastrointestinal cancer cells. Depletion of Wee1 protein preceded mitotic entry induced by 17AAG, and this decrease could be partially rescued by cotreatment with a proteasome inhibitor. Coimmunoprecipitation experiments showed that Hsp90 and Wee1 interacted in whole cells, and 17AAG treatment decreased the degradative half-life of Wee1, indicating that Wee1 is another Hsp90 client in mammalian cells. Knockdown of Chk1 and Wee1 by short interfering RNA each resulted in abrogation of the G2/M checkpoint induced by SN-38. The combination of SN-38 and 17AAG was shown to be synergistic in p53-null but not in parental HCT116 cells by median effect/combination index analysis. Taken together, 17AAG specifically inhibits the G2/M checkpoint in p53-defective cells by down-regulation of two critical checkpoint kinases, Chk1 and Wee1.

      
Footnotes
	
          
          ↵1 Early studies indicated that the ATM→ Chk2 pathway played a critical role in regulating cdc25A turnover; however, recent data suggest that Chk2, but not Chk1, may be dispensable for controlling the stability of cdc25A (Jin et al., 2008).

        
	
        The preliminary results of this work were presented previously at a mini-symposium of the 2005 American Association for Cancer Research Annual Meeting [Tse AN, Sheikh TN, and Schwartz GK (2005) The Hsp90 inhibitor, 17-allylamino-17-demethoxygeldanamycin (17AAG) abrogates the G2/M DNA damage checkpoint and induces apoptosis selectively in p53-defective colon cancer cells by down-regulating both Chk1 and Wee1. Proc Amer Assoc Cancer Res46:Abstract 6159].

      
	
        This work was supported in part by a Career Development Award from the American Society of Clinical Oncology and a K08 grant from the National Cancer Institute (to A.N.T.).

      
	
        ABBREVIATIONS: MAPKAPK2 or MK2, mitogen-activated protein kinase-activated protein kinase 2; 17AAG, 17-allylamino-17-demethoxygeldanamycin; DAPI, 4′-6-diamidino-2-phenylindole; PAGE, polyacrylamide gel electrophoresis; SN-38, 7-ethyl-10-hydroxycamptothecin; Hsp90, 90-kDa heat shock protein; siRNA, short interfering RNA; PCR, polymerase chain reaction; ND, no drug; UCN-01, 7-hydroxystaurosporine; MG-132, N-benzoyloxycarbonyl (Z)-Leu-Leu-leucinal; CI, combination index; Fa, fraction affected; CHIR-124, ((S)-3-(1H-benzo(d)imidazol-2-yl)-6-chloro-4-quinuclidin-3-ylamino)quinolin-2(1H)-one.
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         The online version of this article (available at http://molpharm.aspetjournals.org) contains supplemental material.
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