







    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



	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 22 May 2008



                    Mechanism of homologous recombination from the RecA–ssDNA/dsDNA structures

                    	Zhucheng Chen1,3, 
	Haijuan Yang1 & 
	Nikola P. Pavletich1,2 



                    

                    
                        
    Nature

                        volume 453, pages 489–494 (2008)Cite this article
                    

                    
        
            	
                        18k Accesses

                    
	
                        515 Citations

                    
	
                            20 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
The RecA family of ATPases mediates homologous recombination, a reaction essential for maintaining genomic integrity and for generating genetic diversity. RecA, ATP and single-stranded DNA (ssDNA) form a helical filament that binds to double-stranded DNA (dsDNA), searches for homology, and then catalyses the exchange of the complementary strand, producing a new heteroduplex. Here we have solved the crystal structures of the Escherichia coli RecA–ssDNA and RecA–heteroduplex filaments. They show that ssDNA and ATP bind to RecA–RecA interfaces cooperatively, explaining the ATP dependency of DNA binding. The ATP γ-phosphate is sensed across the RecA–RecA interface by two lysine residues that also stimulate ATP hydrolysis, providing a mechanism for DNA release. The DNA is underwound and stretched globally, but locally it adopts a B-DNA-like conformation that restricts the homology search to Watson–Crick-type base pairing. The complementary strand interacts primarily through base pairing, making heteroduplex formation strictly dependent on complementarity. The underwound, stretched filament conformation probably evolved to destabilize the donor duplex, freeing the complementary strand for homology sampling.
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                    Figure 1: 
                        Structure of the presynaptic nucleoprotein filament.
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Figure 2: 
                        Each nucleotide triplet is bound by three consecutive RecA protomers.
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Figure 3: 
                        The non-hydrolysable ATP analogue ADP-AlF
                        
                        4
                         binds at a RecA–RecA interface.
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Figure 4: 
                        Structure of the postsynaptic nucleoprotein filament.
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Figure 5: 
                        Complementary-strand binding.
                      [image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Mechanism of RecF–RecO–RecR cooperation in bacterial homologous recombination
                                        
                                    

                                    
                                        Article
                                        
                                         20 April 2023
                                    

                                

                                Shivlee Nirwal, Mariusz Czarnocki-Cieciura, … Marcin Nowotny

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Real-time tracking reveals catalytic roles for the two DNA binding sites of Rad51
                                        
                                    

                                    
                                        Article
                                         Open access
                                         11 June 2020
                                    

                                

                                Kentaro Ito, Yasuto Murayama, … Hiroshi Iwasaki

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Structure of a RecT/Redβ family recombinase in complex with a duplex intermediate of DNA annealing
                                        
                                    

                                    
                                        Article
                                         Open access
                                         21 December 2022
                                    

                                

                                Brian J. Caldwell, Andrew S. Norris, … Charles E. Bell

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                Accession codes

              
              
                Primary accessions

                
                  Protein Data Bank
	
                    
                        3CMT
                      

                  
	
                    
                        3CMU
                      

                  
	
                    
                        3CMV
                      

                  
	
                    
                        3CMW
                      

                  
	
                    
                        3CMX
                      

                  


                
              
              
                Data deposits

                The coordinates and structure factors have been deposited in the Protein Data Bank under accession codes 3CMW (RecA5–(dT)15), 3CMU (RecA6–(dT)18), 3CMX (RecA5–(dT)15–(dA)12), 3CMT (RecA5–d(T5C3AC2T4)–d(G2TG3)) and 3CMV (RecA4).
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