







    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 Genetics]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature genetics

	analyses

	
                                    article


    
        
        
            
            
                
                    	Analysis
	Published: 14 July 2013



                    Evidence for APOBEC3B mutagenesis in multiple human cancers

                    	Michael B Burns1,2,3,4, 
	Nuri A Temiz1,2 & 
	Reuben S Harris1,2,3,4Â 



                    

                    
                        
    Nature Genetics

                        volumeÂ 45,Â pages 977â€“983 (2013)Cite this article
                    

                    
        
            	
                        17k Accesses

                    
	
                        529 Citations

                    
	
                            104 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Cancer
	Mutagenesis


    


                
    
    

    
    

                
            


        
            Abstract
Thousands of somatic mutations accrue in most human cancers, and their causes are largely unknown. We recently showed that the DNA cytidine deaminase APOBEC3B accounts for up to half of the mutational load in breast carcinomas expressing this enzyme. Here we address whether APOBEC3B is broadly responsible for mutagenesis in multiple tumor types. We analyzed gene expression data and mutation patterns, distributions and loads for 19 different cancer types, with over 4,800 exomes and 1,000,000 somatic mutations. Notably, APOBEC3B is upregulated, and its preferred target sequence is frequently mutated and clustered in at least six distinct cancers: bladder, cervix, lung (adenocarcinoma and squamous cell carcinoma), head and neck, and breast. Interpreting these findings in the light of previous genetic, cellular and biochemical studies, the most parsimonious conclusion from these global analyses is that APOBEC3B-catalyzed genomic uracil lesions are responsible for a large proportion of both dispersed and clustered mutations in multiple distinct cancers.
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                    Figure 1: APOBEC3B is upregulated in numerous cancer types.[image: ]


Figure 2: Mutation types and signatures in 19 human cancers.[image: ]


Figure 3: Cytosine mutation spectra for 19 cancers.[image: ]


Figure 4: APOBEC3B expression levels correlate with total mutation loads and kataegis events.[image: ]
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