







    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 Biotechnology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature biotechnology

	resources

	
                                    article


    
        
        
            
            
                
                    	Resource
	Published: 01 January 2010



                    Nucleotide-resolution analysis of structural variants using BreakSeq and a breakpoint library

                    	Hugo Y K Lam1 na1, 
	Xinmeng Jasmine Mu1,2 na1, 
	Adrian M Stütz3, 
	Andrea Tanzer4, 
	Philip D Cayting5, 
	Michael Snyder2 nAff12, 
	Philip M Kim6,7,8,9, 
	Jan O Korbel3,10 na1 & 
	…
	Mark B Gerstein1,5,11 

Show authors

                    

                    
                        
    Nature Biotechnology

                        volume 28, pages 47–55 (2010)Cite this article
                    

                    
        
            	
                        3345 Accesses

                    
	
                        126 Citations

                    
	
                            12 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Structural variants (SVs) are a major source of human genomic variation; however, characterizing them at nucleotide resolution remains challenging. Here we assemble a library of breakpoints at nucleotide resolution from collating and standardizing ~2,000 published SVs. For each breakpoint, we infer its ancestral state (through comparison to primate genomes) and its mechanism of formation (e.g., nonallelic homologous recombination, NAHR). We characterize breakpoint sequences with respect to genomic landmarks, chromosomal location, sequence motifs and physical properties, finding that the occurrence of insertions and deletions is more balanced than previously reported and that NAHR-formed breakpoints are associated with relatively rigid, stable DNA helices. Finally, we demonstrate an approach, BreakSeq, for scanning the reads from short-read sequenced genomes against our breakpoint library to accurately identify previously overlooked SVs, which we then validate by PCR. As new data become available, we expect our BreakSeq approach will become more sensitive and facilitate rapid SV genotyping of personal genomes.
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                    Figure 1: Composition of the SV breakpoint library.[image: ]


Figure 2: Mapping breakpoints using the library.[image: ]


Figure 3: Ancestral state classification.[image: ]


Figure 4: Inferring mechanisms of SV formation.[image: ]


Figure 5: Analysis of breakpoint features.[image: ]
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