







    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 Protocols]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature protocols

	protocols

	
                                    article


    
        
        
            
            
                
                    	Protocol
	Published: 14 December 2018



                    Genome-wide mapping of nucleotide excision repair with XR-seq

                    	Jinchuan Hu1,2Â na1, 
	Wentao LiÂ 
            ORCID: orcid.org/0000-0003-2313-63842Â na1, 
	Ogun AdebaliÂ 
            ORCID: orcid.org/0000-0001-9213-40703, 
	Yanyan Yang2, 
	Onur Oztas2, 
	Christopher P. Selby2 & 
	â€¦
	Aziz SancarÂ 
            ORCID: orcid.org/0000-0001-6469-49002Â 

Show authors

                    

                    
                        
    Nature Protocols

                        volumeÂ 14,Â pages 248â€“282 (2019)Cite this article
                    

                    
        
            	
                        6296 Accesses

                    
	
                        40 Citations

                    
	
                            4 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	DNA
	DNA sequencing
	Nucleotide excision repair


    


                
    
    

    
    

                
            


        
            Abstract
Nucleotide excision repair is a versatile mechanism to repair a variety of bulky DNA adducts. We developed excision repair sequencing (XR-seq) to study nucleotide excision repair of DNA adducts in humans, mice, Arabidopsis thaliana, yeast and Escherichia coli. In this protocol, the excised oligomers, generated in the nucleotide excision repair reaction, are isolated by cell lysis and fractionation, followed by immunoprecipitation with damage- or repair factorâ€“specific antibodies from the non-chromatin fraction. The single-stranded excised oligomers are ligated to adapters and re-immunoprecipitated with damage-specific antibodies. The DNA damage in the excised oligomers is then reversed by enzymatic or chemical reactions before being converted into a sequencing library by PCR amplification. Alternatively, the excised oligomers containing DNA damage, especially those containing irreversible DNA damage such as benzo[a]pyrene-induced DNA adducts, can be converted to a double-stranded DNA (dsDNA) form by using appropriate translesion DNA synthesis (TLS) polymerases and then can be amplified by PCR. The current genome-wide approaches for studying repair measure the loss of damage signal with time, which limits their resolution. By contrast, an advantage of XR-seq is that the repair signal is directly detected above a background of zero. An XR-seq library using the protocol described here can be obtained in 7â€“9 d.
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                    Fig. 1: Schematic overview of the XR-seq protocol.[image: ]


Fig. 2: Representative gels showing the excision assay and isolation of PCR products during XR-seq library preparation.[image: ]


Fig. 3: Preliminary analyses of CPD XR-seq data at a 1-h time point from treatment of human NHF1 cells with 10 J/m2 UV.[image: ]
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