







    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

	brief communications

	
                                    article


    
        
        
            
            
                
                    	Brief Communication
	Published: 18 July 2010



                    Variants at IRF5-TNPO3, 17q12-21 and MMEL1 are associated with primary biliary cirrhosis

                    	Gideon M Hirschfield1,2, 
	Xiangdong Liu2,3, 
	Younghun Han4, 
	Ivan P Gorlov4, 
	Yan Lu2,3, 
	Chun Xu2,3, 
	Yue Lu4, 
	Wei Chen4, 
	Brian D Juran5, 
	Catalina Coltescu1, 
	Andrew L Mason6, 
	Piotr Milkiewicz7, 
	Robert P Myers8, 
	Joseph A Odin9, 
	Velimir A Luketic10, 
	Danute Speiciene11, 
	Catherine Vincent12, 
	Cynthia Levy13, 
	Peter K Gregersen14, 
	Jinyi Zhang2,3, 
	E Jenny Heathcote1,2, 
	Konstantinos N Lazaridis5, 
	Christopher I Amos4 & 
	â€¦
	Katherine A Siminovitch2,3,15Â 

Show authors

                    

                    
                        
    Nature Genetics

                        volumeÂ 42,Â pages 655â€“657 (2010)Cite this article
                    

                    
        
            	
                        918 Accesses

                    
	
                        172 Citations

                    
	
                            4 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Genetic variation
	Genome-wide association studies
	Liver cirrhosis


    


                
    
    

    
    

                
            


        
            Abstract
We genotyped individuals with primary biliary cirrhosis and unaffected controls for suggestive risk loci (genome-wide association P < 1 Ã— 10âˆ’4) identified in a previous genome-wide association study. Combined analysis of the genome-wide association and replication datasets identified IRF5-TNPO3 (combined P = 8.66 Ã— 10âˆ’13), 17q12-21 (combined P = 3.50 Ã— 10âˆ’13) and MMEL1 (combined P = 3.15 Ã— 10âˆ’8) as new primary biliary cirrhosis susceptibility loci. Fine-mapping studies showed that a single variant accounts for the IRF5-TNPO3 association. As these loci are implicated in other autoimmune conditions, these findings confirm genetic overlap among such diseases.
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                    Figure 1: Association plots for the IRF5-TNPO3, 17q12-21 and MMEL1 loci.[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Genome-wide association studies
                                        
                                    

                                    
                                        Article
                                        
                                         26 August 2021
                                    

                                

                                Emil Uffelmann, Qin Qin Huang, â€¦ Danielle Posthuma

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Genetic variation across and within individuals
                                        
                                    

                                    
                                        Article
                                        
                                         28 March 2024
                                    

                                

                                Zhi Yu, Tim H. H. Coorens, â€¦ Pradeep Natarajan

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Protein-altering variants at copy number-variable regions influence diverse human phenotypes
                                        
                                    

                                    
                                        Article
                                         Open access
                                         28 March 2024
                                    

                                

                                Margaux L. A. Hujoel, Robert E. Handsaker, â€¦ Po-Ru Loh

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Lindor, K.D. et al. Hepatology 50, 291â€“308 (2009).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Hirschfield, G.M. et al. N. Engl. J. Med. 360, 2544â€“2555 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Mitchell, M.K., Gregersen, P.K., Johnson, S., Parsons, R. & Vlahov, D. J. Urban Health 81, 301â€“310 (2004).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Graham, R.R. et al. Proc. Natl. Acad. Sci. USA 104, 6758â€“6763 (2007).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Sigurdsson, S. et al. Hum. Mol. Genet. 17, 872â€“881 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	DieudÃ©, P. et al. Arthritis Rheum. 60, 225â€“233 (2009).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Miceli-Richard, C. et al. Arthritis Rheum. 60, 1991â€“1997 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bouzigon, E. et al. N. Engl. J. Med. 359, 1985â€“1994 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Barrett, J.C. et al. Nat. Genet. 40, 955â€“962 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Barrett, J.C. et al. Nat. Genet. 41, 703â€“707 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Raychaudhuri, S. et al. Nat. Genet. 40, 1216â€“1223 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Coenen, M.J. et al. Hum. Mol. Genet. 18, 4195â€“4203 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Schotte, R., Nagasawa, M., Weijer, K., Spits, H. & Blom, B. J. Exp. Med. 200, 1503â€“1509 (2004).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Muratori, L., Granito, A., Muratori, P., Pappas, G. & Bianchi, F.B. Clin. Liver Dis. vii. 12, 261â€“276 (2008).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Snir, O. et al. Ann. Rheum. Dis. 68, 736â€“743 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Acknowledgements
This research was supported by grants from the Canadian Institutes for Health Research (MOP 74621), the Ontario Research Fund (RE01-061), the Canadian Primary Biliary Cirrhosis Society, the Canadian Foundation for Innovation, the Ben and Hilda Katz Charitable Foundation, the US National Institutes of Health (K23 DK68290, RO3 DK78527 and RO1 DK80670), the American Gastroenterological Association and the A.J. and Sigismunda Palumbo Charitable Trust. K.A.S. is a recipient of a Canada Research Chair award. We thank all the study subjects and supporting physicians as well as the technical staff of the University Health Network Analytical Genetics Technology Centre for their assistance in this research.


Author information
Authors and Affiliations
	Liver Centre, Toronto Western Hospital, Toronto, Ontario, Canada
Gideon M Hirschfield,Â Catalina ColtescuÂ &Â E Jenny Heathcote

	Department of Medicine, University of Toronto, Toronto, Ontario, Canada
Gideon M Hirschfield,Â Xiangdong Liu,Â Yan Lu,Â Chun Xu,Â Jinyi Zhang,Â E Jenny HeathcoteÂ &Â Katherine A Siminovitch

	Mount Sinai Hospital, Samuel Lunenfeld Research Institute and Toronto General Research Institute, Toronto, Ontario, Canada
Xiangdong Liu,Â Yan Lu,Â Chun Xu,Â Jinyi ZhangÂ &Â Katherine A Siminovitch

	Department of Epidemiology, University of Texas M.D. Anderson Cancer Center, Houston, Texas, USA
Younghun Han,Â Ivan P Gorlov,Â Yue Lu,Â Wei ChenÂ &Â Christopher I Amos

	Division of Gastroenterology and Hepatology, Center for Basic Research in Digestive Diseases, Mayo Clinic College of Medicine, Rochester, Minnesota, USA
Brian D JuranÂ &Â Konstantinos N Lazaridis

	Department of Medicine, University of Alberta, Edmonton, Alberta, Canada
Andrew L Mason

	Liver Unit, Pomeranian Medical School, Szczecin, Poland
Piotr Milkiewicz

	Liver Unit, University of Calgary, Calgary, Alberta, Canada
Robert P Myers

	Division of Liver Diseases, Mount Sinai School of Medicine, New York, New York, USA
Joseph A Odin

	Department of Gastroenterology, Virginia Commonwealth University, Richmond, Virginia, USA
Velimir A Luketic

	Centre of Gastroenterology and Dietetics, Vilnius University, Lithuania
Danute Speiciene

	UniversitÃ© de MontrÃ©al Hospital Centre, Saint-Luc Hospital, MontrÃ©al, Quebec, Canada
Catherine Vincent

	Division of Gastroenterology, Department of Medicine, Hepatology and Nutrition, University of Florida, Gainesville, Florida, USA
Cynthia Levy

	Feinstein Institute for Medical Research, North Shore Long Island Jewish Health System, Manhasset, New York, USA
Peter K Gregersen

	Departments of Immunology and Molecular Genetics, University of Toronto, Toronto, Ontario, Canada
Katherine A Siminovitch


Authors	Gideon M HirschfieldView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Xiangdong LiuView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Younghun HanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Ivan P GorlovView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Yan LuView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Chun XuView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Yue LuView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Wei ChenView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Brian D JuranView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Catalina ColtescuView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Andrew L MasonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Piotr MilkiewiczView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Robert P MyersView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Joseph A OdinView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Velimir A LuketicView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Danute SpeicieneView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Catherine VincentView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Cynthia LevyView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Peter K GregersenView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Jinyi ZhangView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	E Jenny HeathcoteView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Konstantinos N LazaridisView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Christopher I AmosView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Katherine A SiminovitchView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Contributions
G.M.H., X.L., C.I.A. and K.A.S. designed the study. X.L., Y.H., I.P.G., Y.L., C.X., Y.L., W.C., J.Z. and C.I.A. performed the genotyping and data analysis. G.M.H., B.D.J., C.C., A.L.M., P.M., R.P.M., J.A.O., V.A.L., D.S., C.V., C.L., P.K.G., E.J.H., K.N.L. and K.A.S. developed the clinical network and sample collection and processing framework required for case and control accrual. G.M.H., C.I.A. and K.A.S. wrote the manuscript. G.M.H., X.L., C.I.A. and K.A.S. vouch for the data and its analysis. G.M.H., C.I.A. and K.A.S. (the senior and corresponding author) decided in agreement with all other authors to publish this paper.
Corresponding author
Correspondence to
                Katherine A Siminovitch.


Ethics declarations

              
                Competing interests

                G.M.H. reports receiving lecture and consultancy fees from Axcan Pharma and A.L.M. received grant support from Novartis and Schering-Plough. J.H. reports receiving lecture fees and grant support from Axcan Pharma.

              
            

Supplementary information

Supplementary Text and Figures
Supplementary Figures 1 and 2, Supplementary Tables 1â€“6 and Supplementary Methods (PDF 1209 kb)





Rights and permissions
Reprints and permissions


About this article
Cite this article
Hirschfield, G., Liu, X., Han, Y. et al. Variants at IRF5-TNPO3, 17q12-21 and MMEL1 are associated with primary biliary cirrhosis.
                    Nat Genet 42, 655â€“657 (2010). https://doi.org/10.1038/ng.631
Download citation
	Received: 19 January 2010

	Accepted: 22 June 2010

	Published: 18 July 2010

	Issue Date: August 2010

	DOI: https://doi.org/10.1038/ng.631


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        A regulatory variant at 19p13.3 is associated with primary biliary cholangitis risk and ARID3A expression
                                    
                                

                            
                                
                                    	You Li
	Zhiqiang Li
	Xiong Ma


                                
                                Nature Communications (2023)

                            
	
                            
                                
                                    
                                        The latest research trends in primary biliary cholangitis: a bibliometric analysis
                                    
                                

                            
                                
                                    	Yu Zhao
	Zhenjie Yin
	Hongbin Chen


                                
                                Clinical and Experimental Medicine (2022)

                            
	
                            
                                
                                    
                                        Environmental factors, medical and family history, and comorbidities associated with primary biliary cholangitis in Japan: a multicenter caseâ€“control study
                                    
                                

                            
                                
                                    	Kosuke Matsumoto
	Satoko Ohfuji
	Atsushi Tanaka


                                
                                Journal of Gastroenterology (2022)

                            
	
                            
                                
                                    
                                        rs1944919 on chromosome 11q23.1 and its effector genes COLCA1/COLCA2 confer susceptibility to primary biliary cholangitis
                                    
                                

                            
                                
                                    	Yuki Hitomi
	Yoshihiro Aiba
	Makoto Tsuiji


                                
                                Scientific Reports (2021)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Aims & Scope
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Editorial Policies
                                
                            
	
                                
                                    Content Types
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Web Feeds
                                
                            
	
                                
                                    Posters
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Research Cross-Journal Editorial Team
                                
                            
	
                                
                                    Reviews Cross-Journal Editorial Team
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    Submission Guidelines
                                
                            
	
                                
                                    For Reviewers
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature Genetics (Nat Genet)
                
                
    
    
        ISSN 1546-1718 (online)
    
    


                
    
    
        ISSN 1061-4036 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
