







    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]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 10 February 2005



                    The BRCA2 homologue Brh2 nucleates RAD51 filament formation at a dsDNA–ssDNA junction

                    	Haijuan Yang1, 
	Qiubai Li1, 
	Jie Fan1, 
	William K. Holloman2 & 
	…
	Nikola P. Pavletich1,3 

Show authors

                    

                    
                        
    Nature

                        volume 433, pages 653–657 (2005)Cite this article
                    

                    
        
            	
                        2390 Accesses

                    
	
                        254 Citations

                    
	
                            3 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
The BRCA2 tumour suppressor1 is essential for the error-free repair of double-strand breaks (DSBs) in DNA by homologous recombination2,3. This is mediated by RAD51, which forms a nucleoprotein filament with the 3′ overhanging single-stranded DNA (ssDNA) of the resected DSB, searches for a homologous donor sequence, and catalyses strand exchange with the donor DNA4. The 3,418-amino-acid BRCA2 contains eight ∼30-amino-acid BRC repeats that bind RAD51 (refs 5, 6) and a ∼700-amino-acid DBD domain that binds ssDNA7. The isolated BRC and DBD domains have the opposing effects of inhibiting8,9 and stimulating recombination7, respectively, and the role of BRCA2 in repair has been unclear. Here we show that a full-length BRCA2 homologue (Brh2) stimulates Rad51-mediated recombination at substoichiometric concentrations relative to Rad51. Brh2 recruits Rad51 to DNA and facilitates the nucleation of the filament, which is then elongated by the pool of free Rad51. Brh2 acts preferentially at a junction between double-stranded DNA (dsDNA) and ssDNA, with strict specificity for the 3′ overhang polarity of a resected DSB. These results establish a BRCA2 function in RAD51-mediated DSB repair and explain the loss of this repair capacity in BRCA2-associated cancers.
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                    Figure 1: Substoichiometric amounts of Brh2–Dss1 stimulate Rad51-mediated strand exchange.[image: ]


Figure 2: Brh2 facilitates filament nucleation by displacing RPA.[image: ]


Figure 3: Strand exchange yields by substoichiometric Rad51 decrease with increasing junction-readout sequence distance.[image: ]
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