







    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

	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 27 May 2012



                    Genome-wide survey of recurrent HBV integration in hepatocellular carcinoma

                    	Wing-Kin Sung1,2,3,4Â na1, 
	Hancheng Zheng5Â na1, 
	Shuyu Li6Â na1, 
	Ronghua Chen7Â na1, 
	Xiao Liu5Â na1, 
	Yingrui Li5, 
	Nikki P Lee1, 
	Wah H Lee4, 
	Pramila N Ariyaratne4, 
	Chandana Tennakoon2,3, 
	Fabianus H Mulawadi4, 
	Kwong F Wong1,8,9,10, 
	Angela M Liu1,8,9,10, 
	Ronnie T Poon1, 
	Sheung Tat Fan1, 
	Kwong L Chan1, 
	Zhuolin Gong5, 
	Yujie Hu5, 
	Zhao Lin5, 
	Guan Wang5, 
	Qinghui Zhang5, 
	Thomas D Barber6, 
	Wen-Chi Chou6, 
	Amit Aggarwal6, 
	Ke Hao7, 
	Wei Zhou7, 
	Chunsheng Zhang7, 
	James Hardwick7,11, 
	Carolyn Buser7, 
	Jiangchun Xu12, 
	Zhengyan Kan12, 
	Hongyue Dai7, 
	Mao Mao11,12, 
	Christoph Reinhard6, 
	Jun Wang5,13,14 & 
	â€¦
	John M Luk1,8,9,10Â nAff15Â 

Show authors

                    

                    
                        
    Nature Genetics

                        volumeÂ 44,Â pages 765â€“769 (2012)Cite this article
                    

                    
        
            	
                        20k Accesses

                    
	
                        649 Citations

                    
	
                            21 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Cancer genomics
	Hepatitis B virus
	Liver cancer


    


                
    
    

    
    

                
            


        
            Abstract
To survey hepatitis B virus (HBV) integration in liver cancer genomes, we conducted massively parallel sequencing of 81 HBV-positive and 7 HBV-negative hepatocellular carcinomas (HCCs) and adjacent normal tissues. We found that HBV integration is observed more frequently in the tumors (86.4%) than in adjacent liver tissues (30.7%). Copy-number variations (CNVs) were significantly increased at HBV breakpoint locations where chromosomal instability was likely induced. Approximately 40% of HBV breakpoints within the HBV genome were located within a 1,800-bp region where the viral enhancer, X gene and core gene are located. We also identified recurrent HBV integration events (in â‰¥4 HCCs) that were validated by RNA sequencing (RNA-seq) and Sanger sequencing at the known and putative cancer-related TERT, MLL4 and CCNE1 genes, which showed upregulated gene expression in tumor versus normal tissue. We also report evidence that suggests that the number of HBV integrations is associated with patient survival.
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                    Figure 1: Visualization of HBV integration breakpoints in the HCC and HBV genomes.[image: ]


Figure 2: Overall statistics for HBV integration events in HCC tumors.[image: ]


Figure 3: Mapping of HBV breakpoint integration sites.[image: ]


Figure 4: Influence of HBV integration on gene expression in HCC.[image: ]


Figure 5: Clinical correlation analysis of HBV integration in HCC.[image: ]
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