







    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: 27 September 2007



                    Rag mutations reveal robust alternative end joining

                    	Barbara Corneo1,2Â na1, 
	Rebecca L. Wendland1Â na1, 
	Ludovic Deriano1Â na1, 
	Xiaoping Cui3, 
	Isaac A. Klein1, 
	Serre-Yu Wong1, 
	Suzzette Arnal1, 
	Abigail J. Holub1, 
	Geoffrey R. Weller1, 
	Bette A. Pancake1, 
	Sundeep Shah4Â nAff6, 
	Vicky L. Brandt1, 
	Katheryn Meek3 & 
	â€¦
	David B. Roth1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 449,Â pages 483â€“486 (2007)Cite this article
                    

                    
        
            	
                        2587 Accesses

                    
	
                        249 Citations

                    
	
                            10 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Mammalian cells repair DNA double-strand breaks (DSBs) through either homologous recombination or non-homologous end joining (NHEJ). V(D)J recombination, a cut-and-paste mechanism for generating diversity in antigen receptors, relies on NHEJ for repairing DSBs introduced by the Rag1â€“Rag2 protein complex. Animals lacking any of the seven known NHEJ factors are therefore immunodeficient1. Nevertheless, DSB repair is not eliminated entirely in these animals: evidence of a third mechanism, â€˜alternative NHEJâ€™, appears in the form of extremely rare V(D)J junctions2,3,4 and a higher rate of chromosomal translocations5,6. The paucity of these V(D)J events has suggested that alternative NHEJ contributes little to a cellâ€™s overall repair capacity, being operative only (and inefficiently) when classical NHEJ fails. Here we find that removing certain portions of murine Rag proteins reveals robust alternative NHEJ activity in NHEJ-deficient cells and some alternative joining activity even in wild-type cells. We propose a two-tier model in which the Rag proteins collaborate with NHEJ factors to preserve genomic integrity during V(D)J recombination.
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                    Figure 1: 
                        FS361 and Stop361 Rag2 mutants allow use of homologous recombination and alternative NHEJ in wild-type cells.
                      [image: ]


Figure 2: 
                        Rag2 truncation mutants bypass genetic defects in classical NHEJ (DNA-PKcs).
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Figure 3: 
                        Rag truncation mutants bypass genetic defects in classical NHEJ (Xrcc4).
                      [image: ]


Figure 4: 
                        FS361 and Stop361 bypass Xrcc4 deficiency using integrated substrates.
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