







    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

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 10 August 2015



                    Genomic spectra of biliary tract cancer

                    	Hiromi Nakamura1Â na1, 
	Yasuhito Arai1Â na1, 
	Yasushi Totoki1Â na1, 
	Tomoki Shirota1,2Â na1, 
	Asmaa Elzawahry1Â na1, 
	Mamoru Kato3, 
	Natsuko Hama1, 
	Fumie Hosoda1, 
	Tomoko Urushidate4, 
	Shoko Ohashi1, 
	Nobuyoshi Hiraoka5, 
	Hidenori Ojima5,6, 
	Kazuaki Shimada7, 
	Takuji Okusaka8, 
	Tomoo Kosuge7, 
	Shinichi Miyagawa2 & 
	â€¦
	Tatsuhiro Shibata1,4Â 

Show authors

                    

                    
                        
    Nature Genetics

                        volumeÂ 47,Â pages 1003â€“1010 (2015)Cite this article
                    

                    
        
            	
                        25k Accesses

                    
	
                        764 Citations

                    
	
                            56 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Bile duct cancer


    


                
    
    

    
    

                
            


        
            Abstract
The incidence of biliary tract cancer (BTC), including intrahepatic (ICC) and extrahepatic (ECC) cholangiocarcinoma and gallbladder cancer, has increased globally; however, no effective targeted molecular therapies have been approved at the present time. Here we molecularly characterized 260 BTCs and uncovered spectra of genomic alterations that included new potential therapeutic targets. Gradient spectra of mutational signatures with a higher burden of the APOBEC-associated mutation signature were observed in gallbladder cancer and ECC. Thirty-two significantly altered genes, including ELF3, were identified, and nearly 40% of cases harbored targetable genetic alterations. Gene fusions involving FGFR2 and PRKACA or PRKACB preferentially occurred in ICC and ECC, respectively, and the subtype-associated prevalence of actionable growth factorâ€“mediated signals was noteworthy. The subgroup with the poorest prognosis had significant enrichment of hypermutated tumors and a characteristic elevation in the expression of immune checkpoint molecules. Accordingly, immune-modulating therapies might also be potentially promising options for these patients.
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                    Figure 1: Mutational spectra in BTC.[image: ]


Figure 2: FGFR2 fusion genes in BTC.[image: ]


Figure 3: Molecular alterations of cAMP-dependent protein kinase signaling components in BTC.[image: ]


Figure 4: Driver gene landscape in BTC.[image: ]


Figure 5: Organ-specific spectra of molecular alterations in oncogenic modules.[image: ]


Figure 6: Prognostic classification of BTC is associated with genetic and immunological phenotypes.[image: ]


Figure 7: Molecular spectra of BTC.[image: ]
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