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Summary Loss of DNA mismatch repair has been observed in a variety of human cancers. Recent studies have shown that loss of DNA
mismatch repair results in resistance to cisplatin but not oxaliplatin, suggesting that the mismatch repair proteins serve as a detector for
cisplatin but not oxaliplatin adducts. To identify the signal transduction pathways with which the detector communicates, we investigated the
effect of loss of DNA mismatch repair on activation of known damage-responsive pathways, and recently reported that cisplatin differentially
activates c-Jun NH2-terminal kinase (JNK) and c-Abl in repair-proficient vs.-deficient cells. In the current study, we directly compared
differential activation of these pathways by cisplatin vs. oxaliplatin. The results confirm that cisplatin activates JNK kinase 5.7 ± 1.5 (s.d.)-fold
more efficiently in DNA mismatch repair-proficient than repair-deficient cells, and that the c-Abl response to cisplatin is completely absent in
DNA mismatch repair-deficient cells. In contrast, there was no detectable activation of the JNK or c-Abl kinases in DNA mismatch repair-
proficient or -deficient cells exposed to oxaliplatin. The present study demonstrates that, despite the similarity of the adducts produced by
cisplatin and oxaliplatin, they appear to be recognized by different detectors. The DNA mismatch repair system plays an important part in the
recognition of cisplatin adducts, and activation of both the JNK and c-Abl kinases in response to cisplatin damage is dependent on the
detector function of the DNA mismatch repair proteins. In contrast, this detector does not respond to oxaliplatin adducts.
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          

     
         

         
       
       





      
       
      
hMLH1 
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

        hMSH2



           
 µ 

         


        




          
     






        

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 


Reagents


  °

            


Immunoprecipitations

     
  µ 
 µ  
  µ 
     
            
         
       
           
        g   
 °        
    µ   
 µ


JNK1 kinase assay


 
   
          

         
       µ  
   µ γ    
    µ     µ  
      
       °  

 

      
       
     
     

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

        
         
        
    
   µ   µ
γ µ  µ
 

        
       

   
       


Cytotoxicity assays

       


 µ 

 µ
        
 
   µ       


T
R 
T  TR T TC TT TR T TTT 
 T 
       


r 
   
       
         
 

       




Effect of cisplatin and oxaliplatin on JNK1 activity in
HCT116 cells


       

            
   
  

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Effect of cisplatin and oxaliplatin on JNK1 activity in
HEC59 cells
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Effect of cisplatin and oxaliplatin on c-Abl activity in
HCT116 cells
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Figure 3 Effect of cisplatin and oxaliplatin on c-Abl activity. Cells were exposed to cisplatin (25 µM for the HCT116+ch2 and HCT116+ch3 cells, and 14 µM for
the HEC59 and HEC59+ch2 cells), or to oxaliplatin (30 µM for the HCT116 and HEC59 cells) for 1 h. At 2 h after the beginning of drug exposure, c-Abl kinase
was assayed by immune complex kinase assays with GST-CTD as a substrate. Immune complexes were examined for their c-Abl content by immunoblotting
with c-Abl antibody (top panel) or used for GST-CTD phosphorylation (bottom panel). The experiment was repeated three times and similar results were
obtained
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Figure 2 Effect of cisplatin and oxaliplatin on JNK1 activity. Cells were exposed to cisplatin (25 µM for the HCT116+ch2 and HCT116+ch3 cells, and 14 µM for
the HEC59 and HEC59+ch2 cells), or to oxaliplatin (30 µM for the HCT116 and HEC59 cells) for 1 h. At 2 h after the beginning of drug exposure, JNK1 kinase
was assayed by immune complex kinase assays with GST-c-Jun (1–79) as a substrate. Immune complexes were examined for their JNK content by
immunoblotting with JNK antibody (top panel) or used for GST-c-Jun phosphorylation (bottom panel). The experiment was repeated three times and similar
results were obtained
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Figure 4 Effect of the loss of c-Abl kinase on sensitivity to cisplatin (A) and
oxaliplatin (B). 3T3-Abl–/–(nn), 3T3-mock (ll), and 3T3-Abl+/+ (l) cells were
treated with appropriate concentrations of cisplatin or oxaliplatin for 1 h. The
cisplatin- and oxaliplatin-induced growth inhibition was determined by using
the sulphorhodamine B growth rate assay. Each data point represents the
mean of five independent experiments performed with triplicate culture, bars
represent standard deviations
Effect of c-Abl expression on sensitivity to cisplatin
and oxaliplatin
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