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    Abstract
DNA mismatch repair (MMR) is essential for maintaining genome integrity with its deficiency predisposing to cancer1. MMR is well known for its role in the post-replicative repair of mismatched base pairs that escape proofreading by DNA polymerases following cell division2. Yet, cancer genome sequencing has revealed that MMR deficient cancers not only have high mutation burden but also harbour multiple mutational signatures3, suggesting that MMR has pleotropic effects on DNA repair. The mechanisms underlying these mutational signatures have remained unclear despite studies using a range of in vitro4,5 and in vivo6 models of MMR deficiency. Here, using mutation data from cancer genomes, we identify a previously unknown function of MMR, showing that the loss of non-canonical replication-independent MMR activity is a major mutational process in human cancers. MMR is comprised of the MutSα (MSH2/MSH6) and MutLα (MLH1/PMS2) complexes7. Cancers with deficiency of MutSα exhibit mutational signature contributions distinct from those deficient of MutLα. This disparity is attributed to mutations arising from the unrepaired deamination of 5-methylcytosine (5mC), i.e. methylation damage, as opposed to replicative errors by DNA polymerases induced mismatches. Repair of methylation damage is strongly associated with H3K36me3 chromatin but independent of binding of MBD4, a DNA glycosylase that recognise 5mC and can repair methylation damage. As H3K36me3 recruits MutSα, our results suggest that MutSα is the essential factor in mediating the repair of methylation damage. Cell line models of MMR deficiency display little evidence of 5mC deamination-induced mutations as their rapid rate of proliferation limits for the opportunity for methylation damage. We thus uncover a non-canonical role of MMR in the protection against methylation damage in non-dividing cells.

Competing Interest Statement
The authors have declared no competing interest.



  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. All rights reserved. No reuse allowed without permission.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted November 18, 2020.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Deficiency in DNA mismatch repair of methylation damage is a major mutational process in cancer



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Deficiency in DNA mismatch repair of methylation damage is a major mutational process in cancer
    

  
      Hu Fang, Xiaoqiang Zhu, Jieun Oh, Jayne A. Barbour, Jason W. H. Wong

  
      bioRxiv 2020.11.18.388108; doi: https://doi.org/10.1101/2020.11.18.388108 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Deficiency in DNA mismatch repair of methylation damage is a major mutational process in cancer
    

  
      Hu Fang, Xiaoqiang Zhu, Jieun Oh, Jayne A. Barbour, Jason W. H. Wong

  
      bioRxiv 2020.11.18.388108; doi: https://doi.org/10.1101/2020.11.18.388108 

  
  
  


  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Genomics




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5170)

	Biochemistry (11611)

	Bioengineering (8665)

	Bioinformatics (28961)

	Biophysics (14832)

	Cancer Biology (11975)

	Cell Biology (17222)

	Clinical Trials (138)

	Developmental Biology (9341)

	Ecology (14059)

	Epidemiology (2067)

	Evolutionary Biology (18176)

	Genetics (12167)

	Genomics (16673)

	Immunology (11759)

	Microbiology (27767)

	Molecular Biology (11432)

	Neuroscience (60332)

	Paleontology (449)

	Pathology (1854)

	Pharmacology and Toxicology (3202)

	Physiology (4897)

	Plant Biology (10304)

	Scientific Communication and Education (1676)

	Synthetic Biology (2856)

	Systems Biology (7307)

	Zoology (1627)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  