







    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: 01 August 2007



                    Break-induced replication and telomerase-independent telomere maintenance require Pol32

                    	John R. Lydeard1, 
	Suvi Jain1, 
	Miyuki Yamaguchi1 & 
	â€¦
	James E. Haber1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 448,Â pages 820â€“823 (2007)Cite this article
                    

                    
        
            	
                        5039 Accesses

                    
	
                        371 Citations

                    
	
                            4 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Break-induced replication (BIR) is an efficient homologous recombination process to initiate DNA replication when only one end of a chromosome double-strand break shares homology with a template1,2,3,4,5. BIR is thought to re-establish replication at stalled and broken replication forks and to act at eroding telomeres in cells that lack telomerase in pathways known as â€˜alternative lengthening of telomeresâ€™ (reviewed in refs 2, 6). Here we show that, in haploid budding yeast, Rad51-dependent BIR induced by HO endonuclease requires the lagging strand DNA PolÎ±-primase complex as well as PolÎ´ to initiate new DNA synthesis. PolÎµ is not required for the initial primer extension step of BIR but is required to complete 30â€‰kb of new DNA synthesis. Initiation of BIR also requires the nonessential DNA PolÎ´ subunit Pol32 primarily through its interaction with another PolÎ´ subunit, Pol31. HO-induced gene conversion, in which both ends of a double-strand break engage in homologous recombination, does not require Pol32. Pol32 is also required for the recovery of both Rad51-dependent and Rad51-independent survivors in yeast strains lacking telomerase. These results strongly suggest that both types of telomere maintenance pathways occur by recombination-dependent DNA replication. Thus Pol32, dispensable for replication and for gene conversion, is uniquely required for BIR; this finding provides an opening into understanding how DNA replication re-start mechanisms operate in eukaryotes. We also note that Pol32 homologues have been identified both in fission yeast and in metazoans where telomerase-independent survivors with alternative telomere maintenance have also been identified2,6,7.
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                    Figure 1: 
Experimental system to study BIR and kinetics of DSB repair.
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Figure 2: 
The PolÎ±-primase complex, PolÎ´ and PolÎµ are required for BIR.
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Figure 3: 
POL32
 is required for BIR.
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Figure 4: 
Effect of 
POL32
 on gene conversion and on telomere maintenance.
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