







    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

                    
        
            
    
        
            
                
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                
                            
                        
                    
                    

                    
                    	
                            
                                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: 13 March 2011



                    Genome-wide association study identifies susceptibility loci for IgA nephropathy

                    	Ali G Gharavi1, 
	Krzysztof Kiryluk1, 
	Murim Choi2, 
	Yifu Li1, 
	Ping Hou1,3, 
	Jingyuan Xie1,4, 
	Simone Sanna-Cherchi1, 
	Clara J Men2, 
	Bruce A Julian5,6, 
	Robert J Wyatt7, 
	Jan Novak5,6, 
	John C He8, 
	Haiyan Wang3, 
	Jicheng Lv3, 
	Li Zhu3, 
	Weiming Wang4, 
	Zhaohui Wang4, 
	Kasuhito Yasuno2, 
	Murat Gunel2, 
	Shrikant Mane2,9, 
	Sheila Umlauf2,9, 
	Irina Tikhonova2,9, 
	Isabel Beerman2, 
	Silvana Savoldi10, 
	Riccardo Magistroni11,12, 
	Gian Marco Ghiggeri13, 
	Monica Bodria13, 
	Francesca Lugani1,13, 
	Pietro Ravani14, 
	Claudio Ponticelli15, 
	Landino Allegri16, 
	Giuliano Boscutti17, 
	Giovanni Frasca18, 
	Alessandro Amore19, 
	Licia Peruzzi19, 
	Rosanna Coppo19, 
	Claudia Izzi20, 
	Battista Fabio Viola21, 
	Elisabetta Prati22, 
	Maurizio Salvadori23, 
	Renzo Mignani24, 
	Loreto Gesualdo25, 
	Francesca Bertinetto26, 
	Paola Mesiano26, 
	Antonio Amoroso26, 
	Francesco Scolari20, 
	Nan Chen4, 
	Hong Zhang3 & 
	â€¦
	Richard P Lifton2Â 

Show authors

                    

                    
                        
    Nature Genetics

                        volumeÂ 43,Â pages 321â€“327 (2011)Cite this article
                    

                    
        
            	
                        4634 Accesses

                    
	
                        446 Citations

                    
	
                            13 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Genetic predisposition to disease
	Genome-wide association studies
	IgA nephropathy


    


                
    
    

    
    

                
            


        
            Abstract
We carried out a genome-wide association study of IgA nephropathy, a major cause of kidney failure worldwide. We studied 1,194 cases and 902 controls of Chinese Han ancestry, with targeted follow up in Chinese and European cohorts comprising 1,950 cases and 1,920 controls. We identified three independent loci in the major histocompatibility complex, as well as a common deletion of CFHR1 and CFHR3 at chromosome 1q32 and a locus at chromosome 22q12 that each surpassed genome-wide significance (P values for association between 1.59 Ã— 10âˆ’26 and 4.84 Ã— 10âˆ’9 and minor allele odds ratios of 0.63â€“0.80). These five loci explain 4â€“7% of the disease variance and up to a tenfold variation in interindividual risk. Many of the alleles that protect against IgA nephropathy impart increased risk for other autoimmune or infectious diseases, and IgA nephropathy risk allele frequencies closely parallel the variation in disease prevalence among Asian, European and African populations, suggesting complex selective pressures.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 print issues and online access
$209.00 per year
only $17.42 per issue

Learn more



Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more



Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: Manhattan plot of P values for SNP associations to IgA nephropathy.


Figure 2: High-resolution view of MHC locus.


Figure 3: Analysis of the chromosome 1 and chromosome 22 loci.


Figure 4: Differences in the distributions of protective alleles by subject ancestry.



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Genome-wide association analyses define pathogenic signaling pathways and prioritize drug targets for IgA nephropathy
                                        
                                    

                                    
                                        Article
                                        
                                         19 June 2023
                                    

                                

                                Krzysztof Kiryluk, Elena Sanchez-Rodriguez, â€¦ Ali G. Gharavi

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Mapping eGFR loci to the renal transcriptome and phenome in the VA Million Veteran Program
                                        
                                    

                                    
                                        Article
                                         Open access
                                         26 August 2019
                                    

                                

                                Jacklyn N. Hellwege, Digna R. Velez Edwards, â€¦ Adriana M. Hung

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        The genetic architecture of membranous nephropathy and its potential to improve non-invasive diagnosis
                                        
                                    

                                    
                                        Article
                                         Open access
                                         30 March 2020
                                    

                                

                                Jingyuan Xie, Lili Liu, â€¦ Krzysztof Kiryluk

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Coresh, J. et al. Prevalence of chronic kidney disease in the United States. J. Am. Med. Assoc. 298, 2038â€“2047 (2007).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Tsukamoto, Y. et al. Report of the Asian Forum of Chronic Kidney Disease Initiative (AFCKDI) 2007. â€œCurrent status and perspective of CKD in Asiaâ€�: diversity and specificity among Asian countries. Clin. Exp. Nephrol. 13, 249â€“256 (2009).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Gesualdo, L., Di Palma, A.M., Morrone, L.F., Strippoli, G.F. & Schena, F.P. The Italian experience of the national registry of renal biopsies. Kidney Int. 66, 890â€“894 (2004).
ArticleÂ 
    
                    Google ScholarÂ 
                

	D'Amico, G. The commonest glomerulonephritis in the world: IgA nephropathy. Q. J. Med. 64, 709â€“727 (1987).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Nair, R. & Walker, P.D. Is IgA nephropathy the commonest primary glomerulopathy among young adults in the USA? Kidney Int. 69, 1455â€“1458 (2006).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Varis, J. et al. Immunoglobulin and complement deposition in glomeruli of 756 subjects who had committed suicide or met with a violent death. J. Clin. Pathol. 46, 607â€“610 (1993).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Suzuki, K. et al. Incidence of latent mesangial IgA deposition in renal allograft donors in Japan. Kidney Int. 63, 2286â€“2294 (2003).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Kiryluk, K. et al. Genetic studies of IgA nephropathy: past, present, and future. Pediatr. Nephrol. 25, 2257â€“2268 (2010).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Barratt, J. & Feehally, J. IgA nephropathy. J. Am. Soc. Nephrol. 16, 2088â€“2097 (2005).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hastings, M.C. et al. Galactose-deficient IgA1 in African Americans with IgA nephropathy: serum levels and heritability. Clin. J. Am. Soc. Nephrol. 5, 2069â€“2074 (2010).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Gharavi, A.G. et al. Aberrant IgA1 glycosylation is inherited in familial and sporadic IgA nephropathy. J. Am. Soc. Nephrol. 19, 1008â€“1014 (2008).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Lin, X. et al. Aberrant galactosylation of IgA1 is involved in the genetic susceptibility of Chinese patients with IgA nephropathy. Nephrol. Dial. Transplant. 24, 3372â€“3375 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Moldoveanu, Z. et al. Patients with IgA nephropathy have increased serum galactose-deficient IgA1 levels. Kidney Int. 71, 1148â€“1154 (2007).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Mestecky, J. et al. Defective galactosylation and clearance of IgA1 molecules as a possible etiopathogenic factor in IgA nephropathy. Contrib. Nephrol. 104, 172â€“182 (1993).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Tomana, M. et al. Circulating immune complexes in IgA nephropathy consist of IgA1 with galactose-deficient hinge region and antiglycan antibodies. J. Clin. Invest. 104, 73â€“81 (1999).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gharavi, A.G. et al. IgA nephropathy, the most common cause of glomerulonephritis, is linked to 6q22â€“23. Nat. Genet. 26, 354â€“357 (2000).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bisceglia, L. et al. Genetic heterogeneity in Italian families with IgA nephropathy: suggestive linkage for two novel IgA nephropathy loci. Am. J. Hum. Genet. 79, 1130â€“1134 (2006).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Paterson, A.D. et al. Genome-wide linkage scan of a large family with IgA nephropathy localizes a novel susceptibility locus to chromosome 2q36. J. Am. Soc. Nephrol. 18, 2408â€“2415 (2007).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Feehally, J. et al. HLA has strongest association with IgA nephropathy in genome-wide analysis. J. Am. Soc. Nephrol. 21, 1791â€“1797 (2010).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Storey, J.D. & Tibshirani, R. Statistical significance for genomewide studies. Proc. Natl. Acad. Sci. USA 100, 9440â€“9445 (2003).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	de Bakker, P.I. et al. A high-resolution HLA and SNP haplotype map for disease association studies in the extended human MHC. Nat. Genet. 38, 1166â€“1172 (2006).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hughes, A.E. et al. A common CFH haplotype, with deletion of CFHR1 and CFHR3, is associated with lower risk of age-related macular degeneration. Nat. Genet. 38, 1173â€“1177 (2006).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Raychaudhuri, S. et al. Associations of CFHR1-CFHR3 deletion and a CFH SNP to age-related macular degeneration are not independent. Nat. Genet. 42, 553â€“555, author reply 555â€“556 (2010).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Davila, S. et al. Genome-wide association study identifies variants in the CFH region associated with host susceptibility to meningococcal disease. Nat. Genet. 42, 772â€“776 (2010).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Barcellos, L.F. et al. High-density SNP screening of the major histocompatibility complex in systemic lupus erythematosus demonstrates strong evidence for independent susceptibility regions. PLoS Genet. 5, e1000696 (2009).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Erlich, H. et al. HLA DR-DQ haplotypes and genotypes and type 1 diabetes risk: analysis of the type 1 diabetes genetics consortium families. Diabetes 57, 1084â€“1092 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ferreira, R.C. et al. Association of IFIH1 and other autoimmunity risk alleles with selective IgA deficiency. Nat. Genet. 42, 777â€“780 (2010).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Imielinski, M. et al. Common variants at five new loci associated with early-onset inflammatory bowel disease. Nat. Genet. 41, 1335â€“1340 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kamatani, Y. et al. A genome-wide association study identifies variants in the HLA-DP locus associated with chronic hepatitis B in Asians. Nat. Genet. 41, 591â€“595 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Singer, J.B. et al. A genome-wide study identifies HLA alleles associated with lumiracoxib-related liver injury. Nat. Genet. 42, 711â€“714 (2010).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Zhou, X. et al. HLA-DPB1 and DPB2 are genetic loci for systemic sclerosis: a genome-wide association study in Koreans with replication in North Americans. Arthritis Rheum. 60, 3807â€“3814 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Mignot, E. et al. Complex HLA-DR and -DQ interactions confer risk of narcolepsy-cataplexy in three ethnic groups. Am. J. Hum. Genet. 68, 686â€“699 (2001).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Begley, G.S., Horvath, A.R., Taylor, J.C. & Higgins, C.F. Cytoplasmic domains of the transporter associated with antigen processing and P-glycoprotein interact with subunits of the proteasome. Mol. Immunol. 42, 137â€“141 (2005).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Muchamuel, T. et al. A selective inhibitor of the immunoproteasome subunit LMP7 blocks cytokine production and attenuates progression of experimental arthritis. Nat. Med. 15, 781â€“787 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Coppo, R. et al. Upregulation of the immunoproteasome in peripheral blood mononuclear cells of patients with IgA nephropathy. Kidney Int. 75, 536â€“541 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Atkinson, J.P. & Goodship, T.H. Complement factor H and the hemolytic uremic syndrome. J. Exp. Med. 204, 1245â€“1248 (2007).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Heinen, S. et al. Factor H-related protein 1 (CFHR-1) inhibits complement C5 convertase activity and terminal complex formation. Blood 114, 2439â€“2447 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Esashi, E. et al. Oncostatin M deficiency leads to thymic hypoplasia, accumulation of apoptotic thymocytes and glomerulonephritis. Eur. J. Immunol. 39, 1664â€“1670 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Wojtasz, L. et al. Mouse HORMAD1 and HORMAD2, two conserved meiotic chromosomal proteins, are depleted from synapsed chromosome axes with the help of TRIP13 AAA-ATPase. PLoS Genet. 5, e1000702 (2009).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Grossman, S.R. et al. A composite of multiple signals distinguishes causal variants in regions of positive selection. Science 327, 883â€“886 (2010).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Maller, J. et al. Common variation in three genes, including a noncoding variant in CFH, strongly influences risk of age-related macular degeneration. Nat. Genet. 38, 1055â€“1059 (2006).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Wellcome Trust Case Control Consortium. Genome-wide association study of 14,000 cases of seven common diseases and 3,000 shared controls. Nature 447, 661â€“678 (2007).

	Zipfel, P.F. et al. Deletion of complement factor H-related genes CFHR1 and CFHR3 is associated with atypical hemolytic uremic syndrome. PLoS Genet. 3, e41 (2007).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Purcell, S. et al. PLINK: a tool set for whole-genome association and population-based linkage analyses. Am. J. Hum. Genet. 81, 559â€“575 (2007).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Skol, A.D., Scott, L.J., Abecasis, G.R. & Boehnke, M. Joint analysis is more efficient than replication-based analysis for two-stage genome-wide association studies. Nat. Genet. 38, 209â€“213 (2006).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Clayton, D. & Leung, H.T. An R package for analysis of whole-genome association studies. Hum. Hered. 64, 45â€“51 (2007).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Browning, S.R. & Browning, B.L. Rapid and accurate haplotype phasing and missing-data inference for whole-genome association studies by use of localized haplotype clustering. Am. J. Hum. Genet. 81, 1084â€“1097 (2007).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gusev, A. et al. Whole population, genome-wide mapping of hidden relatedness. Genome Res. 19, 318â€“326 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Conrad, D.F. et al. Origins and functional impact of copy number variation in the human genome. Nature 464, 704â€“712 (2010).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Craddock, N. et al. Genome-wide association study of CNVs in 16,000 cases of eight common diseases and 3,000 shared controls. Nature 464, 713â€“720 (2010).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Acknowledgements
We are grateful to all study participants for their contribution to this work. We also thank the staff of the Yale West Campus Center for Genome Analysis for their excellent support. We also appreciate the assistance of C.V. Barker and S.Y. Woodford with sample collection. This study was supported by RC1DK087445 (A.G.G., R.P.L.), R01DK082753 (A.G.G., J.N., B.A.J. and R.J.W.) and KL2 RR24157 (K.K.), the Center for Glomerular Diseases at Columbia University, the Yale Center Translational Science Award and the Yale Center for Human Genetics and Genomics. R.P.L. is an investigator of the Howard Hughes Medical Institute.


Author information
Authors and Affiliations
	Department of Medicine, Columbia University College of Physicians and Surgeons, New York, New York, USA
Ali G Gharavi,Â Krzysztof Kiryluk,Â Yifu Li,Â Ping Hou,Â Jingyuan Xie,Â Simone Sanna-CherchiÂ &Â Francesca Lugani

	Department of Genetics, Howard Hughes Medical Institute, Yale University School of Medicine, New Haven, Connecticut, USA
Murim Choi,Â Clara J Men,Â Kasuhito Yasuno,Â Murat Gunel,Â Shrikant Mane,Â Sheila Umlauf,Â Irina Tikhonova,Â Isabel BeermanÂ &Â Richard P Lifton

	Renal Division, Peking University First Hospital, Peking University, Institute of Nephrology, Key Laboratory of Renal Disease, Ministry of Health of China, Beijing, China
Ping Hou,Â Haiyan Wang,Â Jicheng Lv,Â Li ZhuÂ &Â Hong Zhang

	Department of Nephrology, Ruijin Hospital, Shanghai Jiaotong University, School of Medicine, Shanghai, China
Jingyuan Xie,Â Weiming Wang,Â Zhaohui WangÂ &Â Nan Chen

	Departments of Microbiology and Medicine, 
Bruce A JulianÂ &Â Jan Novak

	, University of Alabama at Birmingham, Birmingham, Alabama, USA
Bruce A JulianÂ &Â Jan Novak

	and the Division of Pediatric Nephrology, Children's Foundation Research Center at the Le Bonheur Children's Hospital, University of Tennessee Health Sciences Center, Memphis, Tennessee, USA
Robert J Wyatt

	Department of Medicine, Mount Sinai School of Medicine, New York, New York, USA
John C He

	Yale Center for Genome Analysis, Yale University School of Medicine, New Haven, Connecticut, USA
Shrikant Mane,Â Sheila UmlaufÂ &Â Irina Tikhonova

	Nephrology and Dialysis Unit, CiriÃ¨ Hospital, Torino, Italy
Silvana Savoldi

	Divisione di Nefrologia Dialisi e Trapianto, 
Riccardo Magistroni

	, Azienda Ospedaliero-Universitaria Policlinico di Modena, Modena, Italy
Riccardo Magistroni

	Laboratory on Pathophysiology, Uremia Istituto Giannina Gaslini, Genova, Italy
Gian Marco Ghiggeri,Â Monica BodriaÂ &Â Francesca Lugani

	University of Calgary, Alberta, Canada
Pietro Ravani

	Divisione di Nefrologia e Dialisi, Istituto Scientifico Humanitas, Milan, Italy
Claudio Ponticelli

	Department of Clinical Medicine, Nephrology and Health Science, Section of Nephrology, University of Parma, Parma, Italy
Landino Allegri

	Department of Nephrology, Ospedale di Gorizia, Gorizia, Italy
Giuliano Boscutti

	Nephrology and Dialysis Unit, Ospedali Riuniti, Ancona, Italy
Giovanni Frasca

	Nephrology, Dialysis and Transplantation, Regina Margherita University Hospital, Turin, Italy
Alessandro Amore,Â Licia PeruzziÂ &Â Rosanna Coppo

	University of Brescia and Second Division of Nephrology, Montichiari Hospital, Montichiari, Italy
Claudia IzziÂ &Â Francesco Scolari

	Division of Nephrology, Spedali Civili, Brescia, Brescia, Italy
Battista Fabio Viola

	Dialysis Center, Ospedale di Desenzano, Desenzano del Garda, Italy
Elisabetta Prati

	Renal Unit Careggi University Hospital, Florence, Italy
Maurizio Salvadori

	Division of Nephrology, Ospedale degli Infermi, Rimini, Italy
Renzo Mignani

	Department of Biomedical Sciences, University of Foggia, Foggia, Italy
Loreto Gesualdo

	Department of Genetics, Biology and Biochemistry, University of Torino, Torino, Italy
Francesca Bertinetto,Â Paola MesianoÂ &Â Antonio Amoroso


Authors	Ali G GharaviView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Krzysztof KirylukView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Murim ChoiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Yifu LiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Ping HouView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Jingyuan XieView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Simone Sanna-CherchiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Clara J MenView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Bruce A JulianView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Robert J WyattView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Jan NovakView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	John C HeView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Haiyan WangView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Jicheng LvView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Li ZhuView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Weiming WangView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Zhaohui WangView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Kasuhito YasunoView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Murat GunelView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Shrikant ManeView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Sheila UmlaufView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Irina TikhonovaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Isabel BeermanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Silvana SavoldiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Riccardo MagistroniView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Gian Marco GhiggeriView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Monica BodriaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Francesca LuganiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Pietro RavaniView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Claudio PonticelliView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Landino AllegriView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Giuliano BoscuttiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Giovanni FrascaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Alessandro AmoreView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Licia PeruzziView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Rosanna CoppoView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Claudia IzziView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Battista Fabio ViolaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Elisabetta PratiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Maurizio SalvadoriView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Renzo MignaniView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Loreto GesualdoView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Francesca BertinettoView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Paola MesianoView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Antonio AmorosoView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Francesco ScolariView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



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



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



	Richard P LiftonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Contributions
Subject clinical characterization, recruitment and contribution of samples: P.H., J.X., S.S.C., B.A.J., R.J.W., J.N., J.C.H., H.W., J.L., L.Z., W.W., Z.W., S.S., R. Magistroni, G.M.G., M.B., P.R., C.P., L.A., G.B., G.F., A. Amore, L.P., R.C., C.I., B.F.V., E.P., M.S., R. Mignani, L.G., F.B., P.M., A. Amoroso, F.S., N.C. and H.Z.
DNA preparation: Y.L., P.H., J.X., F.L., I.B., K.K., C.J.M. and M.C.
Genotyping and wet lab experiments: S.M., S.U., I.T., C.J.M., M.C., P.H., J.X. and Y.L.
Data management: K.K., Y.L., S.S.C. and M.C.
Data analysis: K.K., M.C., A.G.G. and R.P.L.
Analytical support and discussion: K.Y. and M.G.
Manuscript preparation: A.G.G., K.K., M.C. and R.P.L.
Conception and overall supervision of project: A.G.G. and R.P.L.
Corresponding authors
Correspondence to
                Ali G Gharavi or Richard P Lifton.


Ethics declarations

              
                Competing interests

                The authors declare no competing financial interests.

              
            

Supplementary information

Supplementary Text and Figures
Supplementary Note, Supplementary Tables 1â€“17 and Supplementary Figures 1â€“8. (PDF 2083 kb)





Rights and permissions
Reprints and permissions


About this article
Cite this article
Gharavi, A., Kiryluk, K., Choi, M. et al. Genome-wide association study identifies susceptibility loci for IgA nephropathy.
                    Nat Genet 43, 321â€“327 (2011). https://doi.org/10.1038/ng.787
Download citation
	Received: 08 October 2010

	Accepted: 15 February 2011

	Published: 13 March 2011

	Issue Date: April 2011

	DOI: https://doi.org/10.1038/ng.787


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

                
                    	
                            
                                
                                    
                                        Complement inhibitors in pediatric kidney diseases: new therapeutic opportunities
                                    
                                

                            
                                
                                    	Luca Antonucci
	Joshua M. Thurman
	Marina Vivarelli


                                
                                Pediatric Nephrology (2024)

                            
	
                            
                                
                                    
                                        GWAS for the composite traits of hematuria and albuminuria
                                    
                                

                            
                                
                                    	Sarah A. Gagliano Taliun
	Ian R. Dinsmore
	Moumita Barua


                                
                                Scientific Reports (2023)

                            
	
                            
                                
                                    
                                        IgA nephropathy
                                    
                                

                            
                                
                                    	Eleni Stamellou
	Claudia Seikrit
	Rafael Kramann


                                
                                Nature Reviews Disease Primers (2023)

                            
	
                            
                                
                                    
                                        Diagnostik und Therapie IgA NephropathieÂ â€“ 2023
                                    
                                

                            
                                
                                    	Judith Schimpf
	Andreas Kronbichler
	Michael Rudnicki


                                
                                Wiener klinische Wochenschrift (2023)

                            
	
                            
                                
                                    
                                        Current Understanding of Complement Proteins as Therapeutic Targets for the Treatment of Immunoglobulin A Nephropathy
                                    
                                

                            
                                
                                    	Arun Rajasekaran
	Todd J. Green
	Dana V. Rizk


                                
                                Drugs (2023)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            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


    





        
    
        
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    
                    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
            
        


    









    








