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            Abstract
Kawasaki disease is a systemic vasculitis of unknown etiology, with clinical observations suggesting a substantial genetic contribution to disease susceptibility. We conducted a genome-wide association study and replication analysis in 2,173 individuals with Kawasaki disease and 9,383 controls from five independent sample collections. Two loci exceeded the formal threshold for genome-wide significance. The first locus is a functional polymorphism in the IgG receptor gene FCGR2A (encoding an H131R substitution) (rs1801274; P = 7.35 Ã— 10âˆ’11, odds ratio (OR) = 1.32), with the A allele (coding for histadine) conferring elevated disease risk. The second locus is at 19q13, (P = 2.51 Ã— 10âˆ’9, OR = 1.42 for the rs2233152 SNP near MIA and RAB4B; P = 1.68 Ã— 10âˆ’12, OR = 1.52 for rs28493229 in ITPKC), which confirms previous findings1. The involvement of the FCGR2A locus may have implications for understanding immune activation in Kawasaki disease pathogenesis and the mechanism of response to intravenous immunoglobulin, the only proven therapy for this disease.
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                    Figure 1: Regional association and linkage disequilibrium plots for regions on chromosomes 1 and 19 showing association with Kawasaki disease.[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Association of an IGHV3-66 gene variant with Kawasaki disease
                                        
                                    

                                    
                                        Article
                                        
                                         26 October 2020
                                    

                                

                                Todd A. Johnson, Yoichi Mashimo, â€¦ Yoshihiro Onouchi

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Identification of SAMD9L as a susceptibility locus for intravenous immunoglobulin resistance in Kawasaki disease by genome-wide association analysis
                                        
                                    

                                    
                                        Article
                                        
                                         11 April 2019
                                    

                                

                                Jae-Jung Kim, Sin Weon Yun, â€¦ and the Korean Kawasaki Disease Genetics Consortium

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        GWAS for systemic sclerosis identifies multiple risk loci and highlights fibrotic and vasculopathy pathways
                                        
                                    

                                    
                                        Article
                                         Open access
                                         31 October 2019
                                    

                                

                                Elena LÃ³pez-Isac, Marialbert Acosta-Herrera, â€¦ Javier Martin

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                Accession codes

              
              
                Accessions

                
                  GenBank/EMBL/DDBJ
	
                    
                        NM_001136219
                      

                  
	
                    
                        NM_001202553
                      

                  
	
                    
                        NM_006533
                      

                  
	
                    
                        NM_016154
                      

                  
	
                    
                        NM_021642
                      

                  
	
                    
                        NM_025194
                      

                  


                
              
            

References
	Onouchi, Y. et al. ITPKC functional polymorphism associated with Kawasaki disease susceptibility and formation of coronary artery aneurysms. Nat. Genet. 40, 35â€“42 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Burns, J.C. & Glode, M.P. Kawasaki syndrome. Lancet 364, 533â€“544 (2004).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Levin, M., Tizard, E.J. & Dillon, M.J. Kawasaki disease: recent advances. Arch. Dis. Child. 66, 1369â€“1372 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Newburger, J.W. et al. Diagnosis, treatment, and long-term management of Kawasaki disease: a statement for health professionals from the Committee on Rheumatic Fever, Endocarditis and Kawasaki disease, Council on Cardiovascular Disease in the Young, American Heart Association. Circulation 110, 2747â€“2771 (2004).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Newburger, J.W. et al. A single intravenous infusion of gamma globulin as compared with four infusions in the treatment of acute Kawasaki syndrome. N. Engl. J. Med. 324, 1633â€“1639 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Tsai, M.H. et al. Clinical responses of patients with Kawasaki disease to different brands of intravenous immunoglobulin. J. Pediatr. 148, 38â€“43 (2006).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Onouchi, Y. Molecular genetics of Kawasaki disease. Pediatr. Res. 65, 46Râ€“54R (2009).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Rowley, A.H., Baker, S.C., Orenstein, J.M. & Shulman, S.T. Searching for the cause of Kawasaki diseaseâ€“cytoplasmic inclusion bodies provide new insight. Nat. Rev. Microbiol. 6, 394â€“401 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Onouchi, Y. et al. A genomewide linkage analysis of Kawasaki disease: evidence for linkage to chromosome 12. J. Hum. Genet. 52, 179â€“190 (2007).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Onouchi, Y. et al. Common variants in CASP3 confer susceptibility to Kawasaki disease. Hum. Mol. Genet. 19, 2898â€“2906 (2010).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Shimizu, C. et al. Matrix metalloproteinase haplotypes associated with coronary artery aneurysm formation in patients with Kawasaki disease. J. Hum. Genet. 55, 779â€“784 (2010).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kim, J.J. et al. A genome-wide association analysis reveals 1p31 and 2p13.3 as susceptibility loci for Kawasaki disease. Hum. Genet. 129, 487â€“495 (2011).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Burgner, D. et al. A genome-wide association study identifies novel and functionally related susceptibility loci for Kawasaki disease. PLoS Genet. 5, e1000319 (2009).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Tsai, F.J. et al. Identification of novel susceptibility loci for Kawasaki disease in a Han Chinese population by a genome-wide association study. PLoS ONE 6, e16853 (2011).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Thomas, G. et al. A multistage genome-wide association study in breast cancer identifies two new risk alleles at 1p11.2 and 14q24.1 (RAD51L1). Nat. Genet. 41, 579â€“584 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Breunis, W.B. et al. Copy number variation of the activating FCGR2C gene predisposes to idiopathic thrombocytopenic purpura. Blood 111, 1029â€“1038 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Takai, T. Roles of Fc receptors in autoimmunity. Nat. Rev. Immunol. 2, 580â€“592 (2002).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Falcini, F. et al. Immunological findings in Kawasaki disease: an evaluation in a cohort of Italian children. Clin. Exp. Rheumatol. 15, 685â€“689 (1997).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Breunis, W.B. et al. Copy number variation at the FCGR locus includes FCGR3A, FCGR2C and FCGR3B but not FCGR2A and FCGR2B. Hum. Mutat. 30, E640â€“E650 (2009).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Bruhns, P. et al. Specificity and affinity of human Fcgamma receptors and their polymorphic variants for human IgG subclasses. Blood 113, 3716â€“3725 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Asano, K. et al. A genome-wide association study identifies three new susceptibility loci for ulcerative colitis in the Japanese population. Nat. Genet. 41, 1325â€“1329 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Harley, J.B. et al. Genome-wide association scan in women with systemic lupus erythematosus identifies susceptibility variants in ITGAM, PXK, KIAA1542 and other loci. Nat. Genet. 40, 204â€“210 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kazatchkine, M.D. & Kaveri, S.V. Immunomodulation of autoimmune and inflammatory diseases with intravenous immune globulin. N. Engl. J. Med. 345, 747â€“755 (2001).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Tremoulet, A.H. et al. Resistance to intravenous immunoglobulin in children with Kawasaki disease. J. Pediatr. 153, 117â€“121 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Burns, J.C. et al. Infliximab treatment of intravenous immunoglobulinâ€“resistant Kawasaki disease. J. Pediatr. 153, 833â€“838 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	CaÃ±ete, J.D. et al. Influence of variants of FcÎ³ receptors IIA and IIIA on the American College of Rheumatology and European League Against Rheumatism responses to anti-tumour necrosis factor Î± therapy in rheumatoid arthritis. Ann. Rheum. Dis. 68, 1547â€“1552 (2009).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Purdue, M.P. et al. Genome-wide association study of renal cell carcinoma identifies two susceptibility loci on 2p21 and 11q13.3. Nat. Genet. 43, 60â€“65 (2011).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Jallow, M. et al. Genome-wide and fine-resolution association analysis of malaria in West Africa. Nat. Genet. 41, 657â€“665 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Australia and New Zealand Multiple Sclerosis Genetics Consortium (ANZgene) Genome-wide association study identifies new multiple sclerosis susceptibility loci on chromosomes 12 and 20. Nat. Genet. 41, 824â€“828 (2009).

	Australo-Anglo-American Spondyloarthritis Consortium (TASC) Genome-wide association study of ankylosing spondylitis identifies non-MHC susceptibility loci. Nat. Genet. 42, 123â€“127 (2010).

	Altshuler, D. et al. The common PPARgamma Pro12Ala polymorphism is associated with decreased risk of type 2 diabetes. Nat. Genet. 26, 76â€“80 (2000).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Framework for a fully powered risk engine. Nat. Genet. 37, 1153 (2005).

	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).

	Ikram, M.K. et al. Four novel loci (19q13, 6q24, 12q24, and 5q14) influence the microcirculation in vivo. PLoS Genet. 6, e1001184 (2010).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Leung, H. et al. Relationships between age, blood pressure, and retinal vessel diameters in an older population. Invest. Ophthalmol. Vis. Sci. 44, 2900â€“2904 (2003).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Kim, S. & Dedeoglu, F. Update on pediatric vasculitis. Curr. Opin. Pediatr. 17, 695â€“702 (2005).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Pan, W.H. et al. Han Chinese cell and genome bank in Taiwan: purpose, design and ethical considerations. Hum. Hered. 61, 27â€“30 (2006).
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 
                

	Price, A.L. et al. Principal components analysis corrects for stratification in genome-wide association studies. Nat. Genet. 38, 904â€“909 (2006).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lettre, G., Lange, C. & Hirschhorn, J.N. Genetic model testing and statistical power in population-based association studies of quantitative traits. Genet. Epidemiol. 31, 358â€“362 (2007).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Horvath, S., Xu, X. & Laird, N.M. The family based association test method: strategies for studying general genotype-phenotype associations. Eur. J. Hum. Genet. 9, 301â€“306 (2001).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Laird, N.M., Horvath, S. & Xu, X. Implementing a unified approach to family-based tests of association. Genet. Epidemiol. 19 (suppl. 1), S36â€“S42 (2000).
ArticleÂ 
    
                    Google ScholarÂ 
                

	McGovern, D.P. et al. Genome-wide association identifies multiple ulcerative colitis susceptibility loci. Nat. Genet. 42, 332â€“337 (2010).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Barrett, J.C., Fry, B., Maller, J. & Daly, M.J. Haploview: analysis and visualization of LD and haplotype maps. Bioinformatics 21, 263â€“265 (2005).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Purcell, S., Cherny, S.S. & Sham, P.C. Genetic Power Calculator: design of linkage and association genetic mapping studies of complex traits. Bioinformatics 19, 149â€“150 (2003).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gharavi, A.G. et al. Genome-wide association study identifies susceptibility loci for IgA nephropathy. Nat. Genet. 43, 321â€“327 (2011).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Acknowledgements
We thank all the individuals with Kawasaki disease and their families for participating in this study. We are grateful to W.-Y. Meah, H.-B. Toh, X. Chen, K.-K. Heng, C.-H. Wong, P.-L. Ng, S.H.Y. Chen and J.-W. Tay for technical assistance, to J. Pancheri, N. Innocentini, D. Donati and S. Fernandez for subject data collection and to D. Scherrer for laboratory assistance. The authors acknowledge the contributions of The Kawasaki Syndrome Support Group (UK) for their assistance in recruitment of the UK collection. This study makes use of data generated by the Wellcome Trust Case Control Consortium 2. A full list of the investigators who contributed to the generation of this data is available from the WTCCC2 website (see URLs). This work was funded in part by internal funding from the Sainte-Justine Hospital research center (awarded to N.D.), by grants from the US National Institutes of Health, National Heart, Lung, Blood Institute (HL69413, awarded to J.C.B.), from the National Heart Foundation of Australia (to D.B.) and by the Agency for Science, Technology, and Research, Singapore. The Korean Kawasaki Disease Genetics Consortium was supported by a grant from the Ministry of Health & Welfare of the Republic of Korea (A010384). The Hong Kong Kawasaki Disease Genetics Consortium was supported by the Shun Tak District Min Yuen Tong. The Australian research activity was partly supported by the Victorian Government's Operational Infrastructure Support Program.


Author information
Author notes	Chiea Chuen Khor, Sonia Davila and Willemijn B Breunis: These authors contributed equally to this work.

	Michael Levin, Jane C Burns, David Burgner, Taco W Kuijpers and Martin L Hibberd: These authors jointly directed this work.


Authors and Affiliations
	Infectious Diseases, Genome Institute of Singapore, Singapore
Chiea Chuen Khor,Â Junxiong PangÂ &Â Martin L Hibberd

	National University of Singaporeâ€“Genome Institute of Singapore Centre for Molecular Epidemiology, Singapore
Chiea Chuen KhorÂ &Â Sonia Davila

	Department of Paediatrics, Faculty of Medicine, National University of Singapore, Singapore
Chiea Chuen KhorÂ &Â Martin L Hibberd

	Human Genetics, Genome Institute of Singapore, Singapore
Sonia Davila,Â Dennis E K TanÂ &Â Kar Seng Sim

	Department of Pediatric Hematology, Immunology and Infectious Diseases, Emma Children's Hospital Academic Medical Center, Amsterdam, The Netherlands
Willemijn B BreunisÂ &Â Taco W Kuijpers

	Department of Blood Cell Research, Sanquin Research and Landsteiner Laboratory, University of Amsterdam, Amsterdam, The Netherlands
Willemijn B BreunisÂ &Â Taco W Kuijpers

	Institute of Biomedical Sciences, Academia Sinica, Nankang, Taipei, Taiwan
Yi-Ching LeeÂ &Â Jer-Yuarn Wu

	Department of Pediatrics, University of California San Diego School of Medicine, La Jolla, California, USA
Chisato ShimizuÂ &Â Jane C Burns

	Department of Pediatrics, Rady Children's Hospital, San Diego, California, USA
Chisato ShimizuÂ &Â Jane C Burns

	Department of Pediatrics, Imperial College London, London, UK
Victoria J WrightÂ &Â Michael Levin

	Department of Pediatrics, University of Toronto, The Hospital for Sick Children, Toronto, Ontario, Canada
Rae S M Yeung

	Department of Immunology, University of Toronto, The Hospital for Sick Children, Toronto, Canada
Rae S M Yeung

	Department of Medical Science, University of Toronto, The Hospital for Sick Children, Toronto, Canada
Rae S M Yeung

	Centre for Eye Research Australia, University of Melbourne, Melbourne, Victoria, Australia
Jie Jin Wang,Â Tien Yin WongÂ &Â Paul Mitchell

	Centre for Vision Research, The University of Sydney, Sydney, New South Wales, Australia
Jie Jin Wang

	Department of Ophthalmology, Yong Loo Lin School of Medicine, National University of Singapore, Singapore
Tien Yin Wong

	Singapore Eye Research Institute, Singapore National Eye Centre, Singapore
Tien Yin Wong

	Department of Epidemiology and Public Health, Faculty of Medicine, National University of Singapore, Singapore
Junxiong Pang

	Rheumatology Unit, Anna Meyer Children's Hospital, Florence, Italy
Rolando Cimaz

	Department of Pediatrics, University of Florence, Florence, Italy
Rolando Cimaz

	Division of Pediatric Cardiology, Sainte-Justine University Hospital Center, University of Montreal, Montreal, Quebec, Canada
Nagib Dahdah

	Department of Paediatrics and Adolescent Medicine, The University of Hong Kong, Hong Kong
Yiu-Fai Cheung,Â Wanling Yang,Â Yu-Lung LauÂ &Â Jing Zhang

	Pediatric Cardiovascular Center, Children's Hospital, Fudan University, Shanghai, China
Guo-Ying Huang

	Department of Pediatrics, University of Ulsan College of Medicine, Asan Medical Center, Seoul, South Korea
In-Sook ParkÂ &Â Nigel Curtis

	Asan Institute for Life Sciences, University of Ulsan College of Medicine, Seoul, South Korea
Jong-Keuk Lee,Â Jae-Jung Kim,Â Young-Mi ParkÂ &Â Miranda Odam

	Murdoch Childrens Research Institute, The Royal Children's Hospital, Parkville, Victoria, Australia
David Burgner

	School of Paediatrics and Child Health, University of Western Australia, Perth, Western Australia, Australia
David Burgner

	Pediatric Cardiovascular Center, Children's Hospital, Fudan University, Shanghai, China
Xiao-Jing Ma,Â Fang LiuÂ &Â Lin Wu

	Department of Pediatrics, Asan Medical Center, Seoul, Korea
Jeong-Jin Yoo,Â Soo-Jong HongÂ &Â Kwi-Joo Kim

	Department of Pediatrics, Ewha Womans University Hospital, Seoul, Korea
Young Mi HongÂ &Â Sejung Sohn

	Department of Pediatrics, Korea University Hospital, Seoul, Korea
Gi Young Jang,Â Kee-Soo Ha,Â Hyo-Kyoung NamÂ &Â Jung-Hye Byeon

	Department of Pediatrics, Chung-Ang University Hospital, Seoul, Korea
Sin Weon Yun

	Department of Pediatrics, University of Ulsan, Gangneung Asan Hospital, Gangneung, Korea
Myung Ki Han

	Department of Pediatrics, The Catholic University of Korea, Daejeon St. Mary's Hospital, Daejeon, Korea
Kyung-Yil Lee,Â Ja-Young HwangÂ &Â Jung-Woo Rhim

	Department of Pediatrics, Inje University Paik Hospital, Busan, Korea
Min Seob Song

	Department of Pediatrics, Pusan National University Hospital, Busan, Korea
Hyoung-Doo Lee

	Department of Pediatrics, Yonsei University College of Medicine, Severance Children's Hospital, Seoul, Korea
Dong Soo Kim

	Seoul Clinical Laboratories, Seoul, Korea
Jae-Moo Lee

	Department of Pediatrics, China Medical University and Hospital, Taichung, Taiwan
Jeng-Sheng ChangÂ &Â Fuu-Jen Tsai

	Department of Pediatrics, Chang Gung Memorial Hospitalâ€“Kaohsiung Medical Center, Kaohsiung, Taiwan
Chi-Di Liang,Â Ho-Chang KuoÂ &Â Kao-Pin Huang

	Department of Pediatrics, Mackay Memorial Hospital, Taipei, Taiwan
Ming-Ren Chen,Â Hsin Chi,Â Nan-Chang ChiuÂ &Â Fu-Yuan Huang

	Department of Pediatrics, National Taiwan University Hospital, Taipei, Taiwan
Luan-Yin ChangÂ &Â Li-Min Huang

	Department of Allergy and Immunology, Chang Gung Memorial Hospitalâ€“Kaohsiung Medical Center, Kaohsiung, Taiwan
Ho-Chang KuoÂ &Â Kao-Pin Huang

	Department of Pediatrics and Division of Pediatric Cardiology, Changhua Christian Hospital, Changhua, Taiwan
Meng-Luen Lee

	Department of Pediatrics, Taipei City Hospital, Zhongxiao Branch, Taipei, Taiwan
Betau Hwang

	Department of Pediatrics, Chang Gung Memorial Hospital, Linkou, Taiwan
Yhu-Chering Huang

	Department of Pediatrics, Taipei Veterans General Hospital, Taipei, Taiwan
Pi-Chang Lee

	School of Pathology and Laboratory Medicine, University of Western Australia, Perth, Western Australia, Australia
Miranda OdamÂ &Â Frank T Christiansen

	Department of Clinical Immunology and Immunogenetics, PathWest Royal Perth Hospital, Perth, Western Australia, Australia
Campbell Witt

	SA Pathology at the Women's and Children's Hospital, North Adelaide, South Australia, Australia
Paul Goldwater

	School of Paediatrics and Reproductive Health, University of Adelaide, Adelaide, South Australia, Australia
Paul Goldwater

	The University of Melbourne and Royal Children's Hospital Melbourne, Parkville, Victoria, Australia
Nigel Curtis

	Paediatric HIV Service, Sydney Children's Hospital, Randwick, New South Wales, Australia
Pamela PalasanthiranÂ &Â John Ziegler

	Australian Infectious Disease Centre, School of Medicine, Faculty of Health Sciences, University of Queensland, Brisbane, Queensland, Australia
Michael Nissen

	Mater Children's Hospital, Faculty of Paediatrics, University of Queensland, Brisbane, Queensland, Australia
Clare Nourse

	Emma Children's Hospital Academic Medical Center, Amsterdam, The Netherlands
Irene M Kuipers,Â Jaap J Ottenkamp,Â Judy Geissler,Â Maarten BiezeveldÂ &Â Carline Tacke

	Department of Paediatrics, Juliana Children's Hospital, The Hague, The Netherlands
Luc Filippini

	Infectious Disease and Microbiology, The Institute of Child Health, London, UK
Paul Brogan,Â Nigel Klein,Â Vanita ShahÂ &Â Michael Dillon

	Academic Unit of Paediatrics, Barts and The London School of Medicine and Dentistry, Royal London Hospital, London, UK
Robert Booy,Â Delane Shingadia,Â Anu BoseÂ &Â Thomas Mukasa

	Bristol Congenital Heart Centre, University Hospitals Bristol National Health Services Foundation Trust, Bristol, UK
Robert Tulloh

	Department of Paediatrics, Ealing Hospital, London, UK
Colin Michie

	Department of Cardiology, Boston Children's Hospital, Boston, Massachusetts, USA
Jane W NewburgerÂ &Â Annette L Baker

	Department of Pediatrics, Northwestern University Feinberg School of Medicine, Children's Memorial Hospital, Chicago, Illinois, USA
Anne H RowleyÂ &Â Stanford T Shulman

	Department of Pediatrics, Children's Hospital Los Angeles, California, USA
Wilbert Mason

	Department of Cardiology, Los Angeles Children's Hospital, Los Angeles, California, USA
Masato Takahashi

	Department of Pediatrics, Kapliolani Children's Hospital, Honolulu, Hawaii, USA
Marian E Melish

	Department of Pediatrics, Children's Hospital Los Angeles, California, USA
Adriana H Tremoulet

	National Institute for Health Research Biomedical Research Centre for Ophthalmology, Moorfields Eye Hospital National Health Services Foundation Trust and University College London Institute of Ophthalmology, London, UK
Ananth Viswanathan

	Department of Ophthalmology and Westmead Millennium Institute, Centre for Vision Research, The University of Sydney, Sydney, New South Wales, Australia
Elena Rochtchina

	Hunter Medical Research Institute, Newcastle, New South Wales, Australia
John Attia,Â Rodney ScottÂ &Â Elizabeth Holliday

	Department of Physiology, University of Melbourne, Melbourne, Victoria, Australia
Stephen Harrap


Authors	Chiea Chuen KhorView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Sonia DavilaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Willemijn B BreunisView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Yi-Ching LeeView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Chisato ShimizuView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Victoria J WrightView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Rae S M YeungView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Dennis E K TanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Kar Seng SimView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



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



	Tien Yin WongView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Junxiong PangView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Paul MitchellView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Rolando CimazView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Nagib DahdahView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Yiu-Fai CheungView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Guo-Ying HuangView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Wanling YangView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	In-Sook ParkView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Jong-Keuk LeeView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Jer-Yuarn WuView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Michael LevinView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Jane C BurnsView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	David BurgnerView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Taco W KuijpersView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Martin L HibberdView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Consortia
Hong Kongâ€“Shanghai Kawasaki Disease Genetics Consortium
	Yu-Lung Lau
	,Â Jing Zhang
	,Â Xiao-Jing Ma
	,Â Fang Liu
	Â &Â Lin Wu


Korean Kawasaki Disease Genetics Consortium
	Jeong-Jin Yoo
	,Â Soo-Jong Hong
	,Â Kwi-Joo Kim
	,Â Jae-Jung Kim
	,Â Young-Mi Park
	,Â Young Mi Hong
	,Â Sejung Sohn
	,Â Gi Young Jang
	,Â Kee-Soo Ha
	,Â Hyo-Kyoung Nam
	,Â Jung-Hye Byeon
	,Â Sin Weon Yun
	,Â Myung Ki Han
	,Â Kyung-Yil Lee
	,Â Ja-Young Hwang
	,Â Jung-Woo Rhim
	,Â Min Seob Song
	,Â Hyoung-Doo Lee
	,Â Dong Soo Kim
	Â &Â Jae-Moo Lee


Taiwan Kawasaki Disease Genetics Consortium
	Jeng-Sheng Chang
	,Â Fuu-Jen Tsai
	,Â Chi-Di Liang
	,Â Ming-Ren Chen
	,Â Hsin Chi
	,Â Nan-Chang Chiu
	,Â Fu-Yuan Huang
	,Â Luan-Yin Chang
	,Â Li-Min Huang
	,Â Ho-Chang Kuo
	,Â Kao-Pin Huang
	,Â Meng-Luen Lee
	,Â Betau Hwang
	,Â Yhu-Chering Huang
	Â &Â Pi-Chang Lee


International Kawasaki Disease Genetics Consortium
	Miranda Odam
	,Â Frank T Christiansen
	,Â Campbell Witt
	,Â Paul Goldwater
	,Â Nigel Curtis
	,Â Pamela Palasanthiran
	,Â John Ziegler
	,Â Michael Nissen
	,Â Clare Nourse
	,Â Irene M Kuipers
	,Â Jaap J Ottenkamp
	,Â Judy Geissler
	,Â Maarten Biezeveld
	,Â Carline Tacke
	,Â Luc Filippini
	,Â Paul Brogan
	,Â Nigel Klein
	,Â Vanita Shah
	,Â Michael Dillon
	,Â Robert Booy
	,Â Delane Shingadia
	,Â Anu Bose
	,Â Thomas Mukasa
	,Â Robert Tulloh
	Â &Â Colin Michie


US Kawasaki Disease Genetics Consortium
	Jane W Newburger
	,Â Annette L Baker
	,Â Anne H Rowley
	,Â Stanford T Shulman
	,Â Wilbert Mason
	,Â Masato Takahashi
	,Â Marian E Melish
	Â &Â Adriana H Tremoulet


Blue Mountains Eye Study
	Ananth Viswanathan
	,Â Elena Rochtchina
	,Â John Attia
	,Â Rodney Scott
	,Â Elizabeth Holliday
	Â &Â Stephen Harrap


Contributions
M.L., J.C.B., D.B., T.W.K. and M.L.H. are the principal investigators who conceived of and obtained funding for this project. C.C.K. and S.D. organized and supervised the GWAS and replication genotyping pipeline, devised the overall analysis plan and wrote the first draft of the manuscript with input from W.B.B., M.L., J.C.B., D.B., T.W.K., M.L.H., T.Y.W., J.-Y.W., J.-K.L. and Y.-F.C. C.C.K., S.D., W.B.B.,Y.-C.L., K.S.S., W.Y. and J.-Y.W. analyzed the data. W.B.B., C.S., V.J.W., R.S.M.Y., J.J.W., T.Y.W., P.M., R.C., N.D., Y.-F.C., G.-Y.H., W.Y., I.-S.P., J.-K.L. and J.-Y.W. coordinated and contributed subjects and database phenotype collections as lead investigators for their respective sample collections. D.E.K.T. and J.P. performed genotyping and DNA quality control analysis. All authors critically reviewed the manuscript revisions and contributed intellectually to the final manuscript.
Corresponding authors
Correspondence to
                Michael Levin, Jane C Burns, David Burgner, Taco W Kuijpers or Martin L Hibberd.


Ethics declarations

              
                Competing interests

                The authors declare no competing financial interests.

              
            

Additional information
A complete list of authors and affiliations appears at the end of this paper.
A complete list of authors and affiliations appears at the end of this paper.
A complete list of authors and affiliations appears at the end of this paper.
A complete list of authors and affiliations appears at the end of this paper.
A complete list of authors and affiliations appears at the end of this paper.
A complete list of authors and affiliations appears at the end of this paper.


Supplementary information

Supplementary Text and Figures
Supplementary Note, Supplementary Tables 1â€“7 and Supplementary Figures 1â€“4 (PDF 548 kb)





Rights and permissions
Reprints and permissions


About this article
Cite this article
Khor, C., Davila, S., Breunis, W. et al. Genome-wide association study identifies FCGR2A as a susceptibility locus for Kawasaki disease.
                    Nat Genet 43, 1241â€“1246 (2011). https://doi.org/10.1038/ng.981
Download citation
	Received: 27 May 2011

	Accepted: 22 September 2011

	Published: 13 November 2011

	Issue Date: December 2011

	DOI: https://doi.org/10.1038/ng.981


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

                
                    	
                            
                                
                                    
                                        Whole-exome sequencing analysis identifies novel variants associated with Kawasaki disease susceptibility
                                    
                                

                            
                                
                                    	Xing Zhang
	Ying Sun
	Yanfei Chen


                                
                                Pediatric Rheumatology (2023)

                            
	
                            
                                
                                    
                                        Viral load of Torquetenovirus correlates with Sanoâ€™s score and levels of total bilirubin and aspartate aminotransferase in Kawasaki disease
                                    
                                

                            
                                
                                    	Pietro Giorgio Spezia
	Kazunari Matsudaira
	Junichi Hara


                                
                                Scientific Reports (2023)

                            
	
                            
                                
                                    
                                        Association of Genetic Polymorphisms in Kawasaki Disease with the Response to Intravenous Immunoglobulin Therapy
                                    
                                

                            
                                
                                    	E. Sapountzi
	L. Fidani
	A. Galli-Tsinopoulou


                                
                                Pediatric Cardiology (2023)

                            
	
                            
                                
                                    
                                        Whole-Exome Sequencing for Identification of Potential Sex-Biased Variants in Kawasaki Disease Patients
                                    
                                

                            
                                
                                    	Yufen Xu
	Di Che
	Xiaoqiong Gu


                                
                                Inflammation (2023)

                            
	
                            
                                
                                    
                                        Association of ITPKC gene polymorphisms rs28493229 and rs2290692 in North Indian children with Kawasaki disease
                                    
                                

                            
                                
                                    	Dharmagat Bhattarai
	Rajni Kumrah
	Surjit Singh


                                
                                Pediatric Research (2022)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                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
	protocols.io
	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 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: ]
