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    Abstract
Purpose: Following cytotoxic therapy, 70% of patients with human papillomavirus (HPV) positive oropharyngeal head and neck squamous cell carcinoma (HNSCC) are alive at 5 years compared to 30% of those with similar HPV-negative cancer, which is thought to be due to dysregulation of DNA repair. Loss of transforming growth factor β (TGFβ) signaling is a poorly studied consequence of HPV that could contribute to this phenotype.
Experimental Design: Human HNSCC cell lines (n=9), patient-derived xenografts (n=9), tissue microarray (n=194), TCGA expression data and primary tumor specimens (n=10) were used to define the relationship between TGFβ competency, response to DNA damage, and type of DNA repair.
Results: Analysis of HNSCC specimens in situ and in vitro showed that HPV associates with loss of TGFβ signaling that increases the response to radiation or cisplatin. TGFβ suppressed miR-182 that inhibited both BRCA1, necessary for homologous recombination repair, and FOXO3, which is required for ATM kinase activity. TGFβ signaling blockade by either HPV or inhibitors released this control, compromised HRR and increased response to PARP inhibition. Antagonizing miR-182 rescued the homologous recombination deficit in HPV+ cells. Loss of TGFβ signaling unexpectedly increased error-prone, alternative end-joining repair.
Conclusions: HPV-positive HNSCC cells are unresponsive to TGFβ. Abrogated TGFβ signaling compromises homologous recombination and shifts reliance on alt-EJ repair that provides a mechanistic basis for sensitivity to PARP inhibitors. The effect of HPV in HNSCC provides critical validation of TGFβ’s role in DNA repair proficiency and further raises the translational potential of TGFβ inhibitors in cancer therapy.

Footnotes
	For Subsection: Biology of Human Tumors

	Financial Support: This study was funded by the UCSF Department of Radiation Oncology to MHBH.

	Conflict of Interests: MHBH has received funds for speaker bureau or advisory boards from Genzyme, Inc., Varian, Inc., and Genentech on topics related to this project. The other authors have declared that no conflict of interest exists.

	Translational Relevance The prognosis for oropharyngeal HNSCC patients suggests that human papilloma virus (HPV) confers vulnerability to standard-of-care radiation and chemotherapy. Although HPV impairs p53 and retinoblastoma proteins, it can also compromise TGFβ signaling. We show that loss of TGFβ signaling leads to homologous recombination deficiency that increases sensitivity to radiation and chemotherapy, but the penultimate basis for poor DNA damage repair is the shift to error-prone, alternative end-joining repair (Alt-EJ) requiring both PARP1 and POLQ. The loss of TGFβ signaling in HPV-positive HNSCC is an experiment of nature that underscores a novel route by which TGFβ inhibitors can be exploited clinically in poor prognosis HPV-negative HNSCC.






  


  
  



  
      
  
  
    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 June 26, 2018.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     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 
 Subjugation of TGFβ Signaling by Human Papilloma Virus in Head and Neck Squamous Cell Carcinoma Shifts DNA Repair from Homologous Recombination to Alternative End-Joining



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Subjugation of TGFβ Signaling by Human Papilloma Virus in Head and Neck Squamous Cell Carcinoma Shifts DNA Repair from Homologous Recombination to Alternative End-Joining
    

  
      Qi Liu, Lin Ma, Trevor Jones, Luis Palomero, Miquel A. Pujana, Haydeliz Martinez-Ruiz, Patrick Ha, John Murnane, Isabel Cuartas, Joan Seoane, Michael Baumann, Annett Linge, Mary Helen Barcellos-Hoff

  
      bioRxiv 353441; doi: https://doi.org/10.1101/353441 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Subjugation of TGFβ Signaling by Human Papilloma Virus in Head and Neck Squamous Cell Carcinoma Shifts DNA Repair from Homologous Recombination to Alternative End-Joining
    

  
      Qi Liu, Lin Ma, Trevor Jones, Luis Palomero, Miquel A. Pujana, Haydeliz Martinez-Ruiz, Patrick Ha, John Murnane, Isabel Cuartas, Joan Seoane, Michael Baumann, Annett Linge, Mary Helen Barcellos-Hoff

  
      bioRxiv 353441; doi: https://doi.org/10.1101/353441 

  
  
  


  

  
  	      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

    
  
  
    	Cancer Biology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5176)

	Biochemistry (11640)

	Bioengineering (8679)

	Bioinformatics (29015)

	Biophysics (14861)

	Cancer Biology (11999)

	Cell Biology (17269)

	Clinical Trials (138)

	Developmental Biology (9365)

	Ecology (14080)

	Epidemiology (2067)

	Evolutionary Biology (18202)

	Genetics (12184)

	Genomics (16703)

	Immunology (11790)

	Microbiology (27858)

	Molecular Biology (11478)

	Neuroscience (60481)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3213)

	Physiology (4916)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7315)

	Zoology (1634)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  