







    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: 24 August 2006



                    RecA acts in trans to allow replication of damaged DNA by DNA polymerase V

                    	Katharina Schlacher1, 
	Michael M. Cox2, 
	Roger Woodgate3 & 
	â€¦
	Myron F. Goodman1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 442,Â pages 883â€“887 (2006)Cite this article
                    

                    
        
            	
                        932 Accesses

                    
	
                        78 Citations

                    
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
The DNA polymerase V (pol V) and RecA proteins are essential components of a mutagenic translesion synthesis pathway in Escherichia coli designed to cope with DNA damage. Previously, it has been assumed that RecA binds to the DNA template strand being copied. Here we show, however, that pol-V-catalysed translesion synthesis, in the presence or absence of the Î²-processivity-clamp, occurs only when RecA nucleoprotein filaments assemble or RecA protomers bind on separate single-stranded (ss)DNA molecules in trans. A 3â€²-proximal RecA filament end on trans DNA is essential for stimulation; however, synthesis is strengthened by further pol Vâ€“RecA interactions occurring elsewhere along a trans nucleoprotein filament. We suggest that trans-stimulation of pol V by RecA bound to ssDNA reflects a distinctive regulatory mechanism of mutation that resolves the paradox of RecA filaments assembled in cis on a damaged template strand obstructing translesion DNA synthesis despite the absolute requirement of RecA for SOS mutagenesis.
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                    Figure 1: 
                        RecAâ€“ssDNA transactivation of pol V on damaged and undamaged DNA templates.
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Figure 2: 
                        Kinetics of pol V transactivation by RecAâ€“ssDNA.
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Figure 3: 
                        A RecA filament end oriented 3â€² on 
                        trans
                         DNA is required for efficient stimulation of pol V.
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Figure 4: 
                        Models depicting RecAâ€“DNA transactivation of pol-V-catalysed translesion DNA synthesis.
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