







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Genetics]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature genetics

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 04 July 2010



                    Androgen-induced TOP2B-mediated double-strand breaks and prostate cancer gene rearrangements

                    	Michael C Haffner1, 
	Martin J Aryee1,2Â na1, 
	Antoun Toubaji3Â na1, 
	David M Esopi1, 
	Roula Albadine3, 
	Bora Gurel3, 
	William B Isaacs1,4, 
	G Steven Bova3, 
	Wennuan Liu5, 
	Jianfeng Xu5, 
	Alan K Meeker1,3,4, 
	George Netto1,3,4, 
	Angelo M De Marzo1,3,4, 
	William G Nelson1,3,4 & 
	â€¦
	Srinivasan Yegnasubramanian1Â 

Show authors

                    

                    
                        
    Nature Genetics

                        volumeÂ 42,Â pages 668â€“675 (2010)Cite this article
                    

                    
        
            	
                        7036 Accesses

                    
	
                        447 Citations

                    
	
                            16 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Cancer genomics
	Cell signalling
	Double-strand DNA breaks
	Prostate cancer


    


                
    
    

    
        
            
                
                    
                        
                    
                
            
            This article has been updated

        

    
    

                
            


        
            Abstract
DNA double-strand breaks (DSBs) can lead to the development of genomic rearrangements, which are hallmarks of cancer. Fusions between TMPRSS2, encoding the transmembrane serine protease isoform 2, and ERG, encoding the v-ets erythroblastosis virus E26 oncogene homolog, are among the most common oncogenic rearrangements observed in human cancer. We show that androgen signaling promotes co-recruitment of androgen receptor and topoisomerase II beta (TOP2B) to sites of TMPRSS2-ERG genomic breakpoints, triggering recombinogenic TOP2B-mediated DSBs. Furthermore, androgen stimulation resulted in de novo production of TMPRSS2-ERG fusion transcripts in a process that required TOP2B and components of the DSB repair machinery. Finally, unlike normal prostate epithelium, prostatic intraepithelial neoplasia cells showed strong coexpression of androgen receptor and TOP2B. These findings implicate androgen-induced TOP2B-mediated DSBs in generating TMPRSS2-ERG rearrangements.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 print issues and online access
$209.00 per year
only $17.42 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: TOP2B is required for efficient induction of androgen receptor target gene expression after androgen stimulation.[image: ]


Figure 2: Androgen stimulation induced recruitment of androgen receptorâ€“TOP2B and TOP2B catalytic cleavage at known regulatory regions of androgen receptor target genes.[image: ]


Figure 3: Androgen stimulation induces androgen receptorâ€“TOP2B recruitment and TOP2B catalytic cleavage at genomic breakpoints of TMPRSS2 and ERG observed in human prostate cancer.[image: ]


Figure 4: Androgen stimulation results in TOP2B-dependent DSB formation.[image: ]


Figure 5: Androgen-induced TOP2B-mediated DSBs are recombinogenic and promote de novo production of TMPRSS2-ERG fusion genes.[image: ]


Figure 6: TMPRSS2-ERG rearrangements are observed in PIN prostate cancer precursor lesions and are associated with changes in TOP2B expression.[image: ]


Figure 7: Proposed model for androgen-induced TOP2B-mediated double strand breaks and TOP2B instability (TIN) for the formation of TMPRSS2-ERG gene fusions.[image: ]
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