





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        MTH1 deficiency selectively increases non-cytotoxic oxidative DNA damage in lung cancer cells: more bad news than good?
  
      Hussein H.K. Abbas, Kheloud M.H. Alhamoudi, Mark D. Evans, George D.D. Jones, Steven S. Foster

  
      doi: https://doi.org/10.1101/195750 

  
  
  

Hussein H.K. Abbas 
1Department of Genetics and Genome Biology, University of Leicester, Leicester, Leicestershire, LE1 7RH, UK
2Department of Pathology and Forensic Medicine, College of Medicine, Al-Mustansiriya University, Baghdad, Iraq

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


Kheloud M.H. Alhamoudi 
1Department of Genetics and Genome Biology, University of Leicester, Leicester, Leicestershire, LE1 7RH, UK

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


Mark D. Evans 
3Faculty of Health and Life Sciences, De Montfort University, Leicester, Leicestershire, LE1 9BH, England

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


George D.D. Jones 
1Department of Genetics and Genome Biology, University of Leicester, Leicester, Leicestershire, LE1 7RH, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
gdj2@le.ac.uk


Steven S. Foster 
1Department of Genetics and Genome Biology, University of Leicester, Leicester, Leicestershire, LE1 7RH, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
ssf5@le.ac.uk




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Background Targeted therapies are based on exploiting cancer-cell-specific genetic features or phenotypic traits to selectively kill cancer cells while leaving normal cells unaffected. Oxidative stress is a cancer hallmark phenotype. Given that free nucleotide pools are particularly vulnerable to oxidation, the nucleotide pool sanitising enzyme, MTH1, is potentially conditionally essential in cancer cells. However, findings from previous MTH1 studies have been contradictory, meaning the relevance of MTH1 in cancer is still to be determined. Here we ascertained the role of MTH1 specifically in lung cancer cell maintenance, and the potential of MTH1 inhibition as a targeted therapy strategy to improve lung cancer treatments.

Method Using siRNA-mediated knockdown or small-molecule inhibition, we tested the genotoxic and cytotoxic effects of MTH1 deficiency on H23 (p53-mutated), H522 (p53-mutated) and A549 (wildtype p53) non-small cell lung cancer cell lines relative to normal MRC-5 lung fibroblasts. We also assessed if MTH1 inhibition augments current therapies.

Results MTH1 knockdown increased levels of oxidatively damaged DNA and DNA damage signaling alterations in all lung cancer cell lines but not normal fibroblasts, despite no detectable differences in reactive oxygen species levels between any cell lines. Furthermore, MTH1 knockdown reduced H23 cell proliferation. However, unexpectedly, it did not induce apoptosis in any cell line or enhance the effects of gemcitabine, cisplatin or radiation in combination treatments. Contrastingly, TH287 and TH588 MTH1 inhibitors induced apoptosis in H23 and H522 cells, but only increased oxidative DNA damage levels in H23, indicating that they kill cells independently of DNA oxidation and seemingly via MTH1-distinct mechanisms.

Conclusions MTH1 has a NSCLC-specific p53-independent role for suppressing DNA oxidation and genomic instability, though surprisingly the basis of this may not be reactive-oxygen-species-associated oxidative stress. Despite this, overall our cell viability data indicates that targeting MTH1 will likely not be an across-the-board effective NSCLC therapeutic strategy; rather it induces non-cytotoxic DNA damage that could promote cancer heterogeneity and evolution.


Footnotes
	Other author’s email addresses: H.H.K.A.: hhka1{at}le.ac.uk, K.M.H.A.: kmha2{at}le.ac.uk, M.D.E.: mark.evans{at}dmu.ac.uk.
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