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		Abstract

		Background: Recent genome-wide association studies (GWASs) have suggested several susceptibility loci of hepatitis B virus (HBV)-related hepatocellular carcinoma (HCC) by statistical analysis at individual single-nucleotide polymorphisms (SNPs). However, these loci only explain a small fraction of HBV-related HCC heritability.     

Methods: In the present study, we aimed to identify additional susceptibility loci in two existing HBV-related HCC GWAS datasets using advanced gene- and gene-set-based association tests.     

Findings: The gene-based association analysis suggested that five genes are associated with HBV-related HCC risk: RNY4, GOLGA8M, LINC01207, WHAMMP2 and SLC39A8 with statistical significance. Through gene-set-based association analysis, we found that the genes in systemic lupus erythematosus pathway may be relevant to development of HBV-related HCC. Three previously reported genes, NAT2, GSTA1 and GSTA2, were also highlighted when genes were stratified in a liver-specific expression set. Furthermore, our analyses suggested that susceptibility loci of HBV-related HCC are unlikely to be enriched in several functional gene sets of HCC defined by our current knowledge. However, our failure to replicate significance at individual SNPs selected from the knowledge-based association analyses in independent cohorts calls for larger replication studies.     

Interpretation: This comprehensive knowledge-based association mining study suggested several promising genes significantly associated with HBV-related HCC risk, which may shed insights into the pathogenic mechanism of this fatal disorder.    

Funding Statement: This study was supported by Hong Kong Health and the Medical Research Fund (01121436 and 02132236 to M.X.L.), the National Natural Science Foundation of China (31100895, 81472618 and 81670535 to D.K.J., 81402297 to Q.L.X.), the National Science and Technology Major Project (No. 2018ZX10301202 to D.K.J. and J.H.), the Local Innovative and Research Teams Project of Guangdong Pearl River Talents Program (No. 2017BT01S131 to D.K.J. and J.H.), the Grant for Recruited Talents to Start Scientific Research from Nanfang Hospital (to D.K.J.), and the Distinguished Youth Scholars Incubation Project of Nanfang Hospital (No. 2017J001 to D.K.J.)    
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Ethics Approval Statement: The study was performed in accordance with guidelines approved by the local ethical committees from all participating centers involved in both the GWAS stage and the replication stage. An informed consent to participate in the study was obtained from each subject in accordance with the declaration of Helsinki principles. All study participants approved the storage of their frozen DNA specimens, for research purposes, in our laboratory. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: knowledge-based genetic association; susceptibility; hepatitis B virus; hepatocellular carcinoma

	
	

	
    

    
	

	
	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	















	











    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Jiang,  Deke and Cao,  Guangwen and Deng,  Jiaen and Dong,  Changzheng and Song,  Ci and Ma,  Xiaopin and Xiao,  Qianyi and Zhou,  Bin and Yang,  Chou and Wei,  Lin and Zhu,  Meng and Ge,  Zijin and Conran,  Carly and Zheng,  S. Lilly and Ng,  Irene Oi-lin and Yu,  Long and Xu,  Jianfeng and Sham,  Pak C. and Cao,  Guangwen and Hu,  Zhibin and Ji,  Yuan and Hou,  Jinlin and Qi,  Xiaolong and Li,  Miaoxin, Knowledge-Based Genetic Association Study of Hepatitis B Virus Related Hepatocellular Carcinoma in Chinese Populations (November 15, 2018).  Available at SSRN: https://ssrn.com/abstract=3284848 or http://dx.doi.org/10.2139/ssrn.3284848 
		
	

	

	
	
	

	
		
	

	
		




	

	
	
		

	










    
    










    
    
    
    





















	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Deke Jiang (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Southern Medical University  ( email )

			

			
			
				
				
				
					Guangzhou, Guangdong Province
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Guangwen Cao

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Government of the People's Republic of China - Department of Epidemiology  ( email )

			

			
			
				
				
				
					United States

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Jiaen Deng

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				The University of Hong Kong 

			

			
			
				
				
				
					Pokfulam Road
Hong Kong, Pokfulam HK
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Changzheng Dong

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Ningbo University - Zhejiang Provincial Key Laboratory of Pathological and  Physiological Technology 

			

			
			
				
				
				
					Ningbo, Zhejiang 315211
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Ci Song

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Nanjing Medical University 

			

			
			
				
				
				
					300 Guangzhou Road
Nanjing, Jiangsu 210029
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Xiaopin Ma

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Ningbo University 

			

			
			
				
				
				
					China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Qianyi Xiao

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Fudan University 

			

			
			
				
				
				
					Beijing West District Baiyun Load 10th
Shanghai, 100045
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Bin Zhou

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Southern Medical University 

			

			
			
				
				
				
					Guangzhou, Guangdong Province
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Chou Yang

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Southern Medical University 

			

			
			
				
				
				
					Guangzhou, Guangdong Province
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Lin Wei

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				University of Chicago 

			

			
			
				
				
				
					1101 East 58th Street
Chicago, IL  60637
United States

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Meng Zhu

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Nanjing Medical University 

			

			
			
				
				
				
					300 Guangzhou Road
Nanjing, Jiangsu 210029
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Zijin Ge

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Nanjing Medical University 

			

			
			
				
				
				
					300 Guangzhou Road
Nanjing, Jiangsu 210029
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Carly Conran

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				University of Chicago 

			

			
			
				
				
				
					1101 East 58th Street
Chicago, IL  60637
United States

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						S. Lilly Zheng

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				University of Chicago 

			

			
			
				
				
				
					1101 East 58th Street
Chicago, IL  60637
United States

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Irene Oi-lin Ng

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				The University of Hong Kong 

			

			
			
				
				
				
					Pokfulam Road
Hong Kong, Pokfulam HK
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Long Yu

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Fudan University 

			

			
			
				
				
				
					Beijing West District Baiyun Load 10th
Shanghai, 100045
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Jianfeng Xu

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Fudan University 

			

			
			
				
				
				
					Beijing West District Baiyun Load 10th
Shanghai, 100045
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Pak C. Sham

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Southern Medical University 

			

			
			
				
				
				
					Guangzhou, Guangdong Province
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Guangwen Cao

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Naval Medical University (SMMU) 

			

			
			
				
				
				
					800 Xiangyin Rd
Yangpu Qu
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Zhibin Hu

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Nanjing Medical University - State Key Laboratory of Reproductive Medicine  ( email )

			

			
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Yuan Ji

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				University of Chicago 

			

			
			
				
				
				
					1101 East 58th Street
Chicago, IL  60637
United States

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Jinlin Hou

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Southern Medical University 

			

			
			
				
				
				
					Guangzhou, Guangdong Province
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Xiaolong Qi

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Southern Medical University 

			

			
			
				
				
				
					Guangzhou, Guangdong Province
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Miaoxin Li

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Sun Yat-sen University (SYSU) - Zhongshan School of Medicine  ( email )

			

			
			
				
				
				
					No. 74 Zhongshan Rd. 2
Guangzhou, 510080
China

				

				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    




















	














	
	    







 



	




	







	







































				
					
						

						
						Please enable JavaScript to view the comments powered by Disqus.

					

				

				

				
					
						

						
						

						

						
						

					
				

			


			
				
					
						
						
	










	
	    














	
	    














	
	    







	
		Click here to go to TheLancet.com

		
			

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Go to TheLancet.com
                    
                
            

        
    
        
    
		

	



					

				
				
					
					


	












	
	
	








	
		
			Paper statistics

		

	


	
		
		 
			
				Downloads

				       35

			

		
		
		
			Abstract Views

			      552

		

		
		
	


	

	
		
			
				       44 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
					
					
						
					

					
						
					

					
						
					

					
						
					

					
						
							
								
									
										Preprints with The Lancet Specialties
									

									
										
											All Journals (16812)
										
											Allergy & Immunology (1063)
										
											Anaesthesia & Analgesia (51)
										
											Cardiology & Vascular Medicine (1167)
										
											Child & Adoloscence Health (1321)
										
											Critical Care (577)
										
											Dermatology (104)
										
											Digital Health (826)
										
											Endocrinology (963)
										
											Gastroenterology (986)
										
											Genetics & Genomics (2205)
										
											Geriatrics (204)
										
											Global Health (1326)
										
											Haematology (651)
										
											Infectious Diseases (5606)
										
											Nephrology (340)
										
											Neurology (1488)
										
											Nutrition (495)
										
											Obstetrics & Gynaecology (775)
										
											Oncology (3356)
										
											Ophthalmology (231)
										
											Otolaryngology (113)
										
											Planetary Health (261)
										
											Primary Care (853)
										
											Psychiatry (1095)
										
											Public Health (3555)
										
											Radiology & Medical Imaging (454)
										
											Respiratory Medicine (713)
										
											Rheumatology & Orthopaedics (612)
										
											Surgery (398)
										
											Urology (97)
										
									

								

							
						

					

				
				
					

    
        
            Related eJournals

        	
                    Preprints with The Lancet

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Preprints with The Lancet

                                
                                    Subscribe to this free journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              262

                                    

                                    
                                        PAPERS

                                           16,812

                                    

                                

                                
                            

                        

                    

                


        
        

    


				


				
					
					

















				

			

		


		
				
					Feedback
					
				

			

			


	
		
		Feedback to SSRN

		
			
				
					Feedback
					 (required)
				
				
			

			
				
					Email
					 (required)
				
				
			

			
				Submit
				
			
		

		

		If you need immediate assistance, call 877-SSRNHelp (877 777 6435) in the United States, or +1 212 448 2500 outside of the United States, 8:30AM to 6:00PM U.S. Eastern, Monday - Friday.

	







	

	
	
		
		

	




	
	





  
  

	
	
		
	


	
	
		
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
	
		
	
		
	
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	


	
	
	






		
		









	






	
		
			
			
				SSRN Quick Links 

					SSRN Solutions
	Research Paper Series
	Conference Papers
	Partners in Publishing
	Jobs & Announcements
	Special Topic Hubs


			

			
				SSRN Rankings 

					Top Papers
	Top Authors
	Top Organizations


			

			
				About SSRN 

					Network Directors
	Announcements
	Contact us
	FAQs


			

			
		

			
	
	


		
			
				
			

			
				
					Copyright
					Terms and Conditions
					Privacy Policy
				

				
					All content on this site: Copyright Â© 2023 Elsevier Inc., its licensors, and contributors. All rights are reserved, including those for text and data mining, AI training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.

					We use cookies to help provide and enhance our service and tailor content.

					To learn more, visit
					Cookie Settings.
					
						
							
							This page was processed by aws-apollo-l100 in   0.298 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
