





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Oncogenic Gene Fusions in Non-Neoplastic Precursors as Evidence that Bacterial Infection Initiates Prostate Cancer
  
      Eva Shrestha, Jonathan B. Coulter, William Guzman, Busra Ozbek, Luke Mummert, Sarah E. Ernst, Janielle P. Maynard, Alan K. Meeker, Christopher M. Heaphy, Michael C. Haffner,  View ORCID ProfileAngelo M. De Marzo,  View ORCID ProfileKaren S. Sfanos

  
      doi: https://doi.org/10.1101/2020.07.27.224154 

  
  
  

Eva Shrestha 
1Department of Pathology, Johns Hopkins University School of Medicine, Baltimore, MD 21287

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


Jonathan B. Coulter 
2Sidney Kimmel Comprehensive Cancer Center, Johns Hopkins University School of Medicine, Baltimore, MD 21287
4Department of Urology, James Buchanan Brady Urological Institute, Johns Hopkins University School of Medicine, Baltimore, MD 21287

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


William Guzman 
3Department of Art as Applied to Medicine, Johns Hopkins University School of Medicine, Baltimore, MD 21287

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


Busra Ozbek 
1Department of Pathology, Johns Hopkins University School of Medicine, Baltimore, MD 21287

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


Luke Mummert 
1Department of Pathology, Johns Hopkins University School of Medicine, Baltimore, MD 21287

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


Sarah E. Ernst 
1Department of Pathology, Johns Hopkins University School of Medicine, Baltimore, MD 21287

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


Janielle P. Maynard 
1Department of Pathology, Johns Hopkins University School of Medicine, Baltimore, MD 21287

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


Alan K. Meeker 
1Department of Pathology, Johns Hopkins University School of Medicine, Baltimore, MD 21287
2Sidney Kimmel Comprehensive Cancer Center, Johns Hopkins University School of Medicine, Baltimore, MD 21287
4Department of Urology, James Buchanan Brady Urological Institute, Johns Hopkins University School of Medicine, Baltimore, MD 21287

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


Christopher M. Heaphy 
1Department of Pathology, Johns Hopkins University School of Medicine, Baltimore, MD 21287
2Sidney Kimmel Comprehensive Cancer Center, Johns Hopkins University School of Medicine, Baltimore, MD 21287

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


Michael C. Haffner 
1Department of Pathology, Johns Hopkins University School of Medicine, Baltimore, MD 21287

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


Angelo M. De Marzo 
1Department of Pathology, Johns Hopkins University School of Medicine, Baltimore, MD 21287
2Sidney Kimmel Comprehensive Cancer Center, Johns Hopkins University School of Medicine, Baltimore, MD 21287
4Department of Urology, James Buchanan Brady Urological Institute, Johns Hopkins University School of Medicine, Baltimore, MD 21287

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Angelo M. De Marzo


Karen S. Sfanos 
1Department of Pathology, Johns Hopkins University School of Medicine, Baltimore, MD 21287
2Sidney Kimmel Comprehensive Cancer Center, Johns Hopkins University School of Medicine, Baltimore, MD 21287
4Department of Urology, James Buchanan Brady Urological Institute, Johns Hopkins University School of Medicine, Baltimore, MD 21287

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Karen S. Sfanos
	For correspondence: 
ksfanos@jhmi.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Prostate adenocarcinoma is the second most commonly diagnosed cancer in men worldwide and the initiating factors are unknown. Oncogenic TMPRSS2:ERG (ERG+) gene fusions are facilitated by DNA breaks and occur in up to 50% of prostate cancers1,2. Infection-driven inflammation is implicated in the formation of ERG+ fusions3, and we hypothesized that these fusions initiate in early inflammation-associated prostate cancer precursor lesions, such as proliferative inflammatory atrophy (PIA), prior to cancer development. We investigated whether bacterial prostatitis is associated with ERG+ precancerous lesions in unique cases with active bacterial infections at time of radical prostatectomy. We identified a high frequency of ERG+ non-neoplastic-appearing glands in these cases, including ERG+ PIA transitioning to early invasive cancer. We verified TMPRSS2:ERG genomic rearrangements in precursor lesions using tri-color fluorescence in situ hybridization. Identification of rearrangement patterns combined with whole prostate mapping in 3 dimensions confirmed multiple (up to 8) distinct ERG+ precancerous lesions in infected cases. Finally, we identified the pathogen-derived genotoxin colibactin as a potential source of DNA breaks in clinical cases as well as cultured prostate cells. Overall, we provide evidence that bacterial infections initiate driver gene alterations in prostate cancer. Furthermore, infection-induced ERG+ fusions are an early alteration in the carcinogenic process and PIA may serve as a direct precursor to prostate cancer.

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 July 28, 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 
 Oncogenic Gene Fusions in Non-Neoplastic Precursors as Evidence that Bacterial Infection Initiates Prostate 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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Oncogenic Gene Fusions in Non-Neoplastic Precursors as Evidence that Bacterial Infection Initiates Prostate Cancer
    

  
      Eva Shrestha, Jonathan B. Coulter, William Guzman, Busra Ozbek, Luke Mummert, Sarah E. Ernst, Janielle P. Maynard, Alan K. Meeker, Christopher M. Heaphy, Michael C. Haffner, Angelo M. De Marzo, Karen S. Sfanos

  
      bioRxiv 2020.07.27.224154; doi: https://doi.org/10.1101/2020.07.27.224154 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Oncogenic Gene Fusions in Non-Neoplastic Precursors as Evidence that Bacterial Infection Initiates Prostate Cancer
    

  
      Eva Shrestha, Jonathan B. Coulter, William Guzman, Busra Ozbek, Luke Mummert, Sarah E. Ernst, Janielle P. Maynard, Alan K. Meeker, Christopher M. Heaphy, Michael C. Haffner, Angelo M. De Marzo, Karen S. Sfanos

  
      bioRxiv 2020.07.27.224154; doi: https://doi.org/10.1101/2020.07.27.224154 

  
  
  


  

  
  	      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 (5171)

	Biochemistry (11615)

	Bioengineering (8666)

	Bioinformatics (28974)

	Biophysics (14845)

	Cancer Biology (11984)

	Cell Biology (17237)

	Clinical Trials (138)

	Developmental Biology (9346)

	Ecology (14066)

	Epidemiology (2067)

	Evolutionary Biology (18181)

	Genetics (12171)

	Genomics (16681)

	Immunology (11768)

	Microbiology (27778)

	Molecular Biology (11445)

	Neuroscience (60358)

	Paleontology (449)

	Pathology (1854)

	Pharmacology and Toxicology (3204)

	Physiology (4901)

	Plant Biology (10311)

	Scientific Communication and Education (1677)

	Synthetic Biology (2858)

	Systems Biology (7312)

	Zoology (1628)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  