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            Abstract
Multiple somatic rearrangements are often found in cancer genomes; however, the underlying processes of rearrangement and their contribution to cancer development are poorly characterized. Here we use a paired-end sequencing strategy to identify somatic rearrangements in breast cancer genomes. There are more rearrangements in some breast cancers than previously appreciated. Rearrangements are more frequent over gene footprints and most are intrachromosomal. Multiple rearrangement architectures are present, but tandem duplications are particularly common in some cancers, perhaps reflecting a specific defect in DNA maintenance. Short overlapping sequences at most rearrangement junctions indicate that these have been mediated by non-homologous end-joining DNA repair, although varying sequence patterns indicate that multiple processes of this type are operative. Several expressed in-frame fusion genes were identified but none was recurrent. The study provides a new perspective on cancer genomes, highlighting the diversity of somatic rearrangements and their potential contribution to cancer development.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: 
                        Somatic rearrangements observed in six of the twenty-four breast cancer samples screened.
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Figure 2: 
                        Extent of overlapping microhomology at different architectural classes of rearrangement junctions.
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Figure 3: 
                        ETV6–ITPR2
                        , an expressed, in-frame fusion gene generated by a 15-Mb inversion in the primary breast cancer PD3668a.
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Breast cancer genomics
It has been known for decades that many tumours contain genomic rearrangements, but little is known about their causes and effects. Using new 'paired-end' sequencing technologies, Stephens et al. have now mapped the chromosome rearrangements in human breast cancers at high resolution. They find more rearrangements than previously recognized, most of them intrachromosomal rather than interchromosomal. Tandem duplications were remarkably common in some breast cancers but essentially absent from others, and may reflect a novel mutator phenotype.
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