







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Genetics]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature genetics

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 22 March 2009



                    Common variants at ten loci modulate the QT interval duration in the QTSCD Study

                    	Arne Pfeufer1,2 na1, 
	Serena Sanna3 na1, 
	Dan E Arking4 na1, 
	Martina Müller5,6,7, 
	Vesela Gateva8, 
	Christian Fuchsberger9, 
	Georg B Ehret4, 
	Marco Orrú3, 
	Cristian Pattaro9, 
	Anna Köttgen10, 
	Siegfried Perz11, 
	Gianluca Usala3, 
	Maja Barbalic12, 
	Man Li10, 
	Benno Pütz13, 
	Angelo Scuteri14, 
	Ronald J Prineas15, 
	Moritz F Sinner7, 
	Christian Gieger5, 
	Samer S Najjar16, 
	W H Linda Kao10, 
	Thomas W. Mühleisen17,18, 
	Mariano Dei3, 
	Christine Happle1,2, 
	Stefan Möhlenkamp19, 
	Laura Crisponi3, 
	Raimund Erbel19, 
	Karl-Heinz Jöckel20, 
	Silvia Naitza3, 
	Gerhard Steinbeck7, 
	Fabio Marroni9, 
	Andrew A Hicks9, 
	Edward Lakatta16, 
	Bertram Müller-Myhsok13, 
	Peter P Pramstaller9,21,22, 
	H-Erich Wichmann5,6, 
	David Schlessinger23, 
	Eric Boerwinkle12, 
	Thomas Meitinger1,2, 
	Manuela Uda3, 
	Josef Coresh10,24, 
	Stefan Kääb7, 
	Gonçalo R Abecasis8 & 
	…
	Aravinda Chakravarti4,24 

Show authors

                    

                    
                        
    Nature Genetics

                        volume 41, pages 407–414 (2009)Cite this article
                    

                    
        
            	
                        2104 Accesses

                    
	
                        300 Citations

                    
	
                            13 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
The QT interval, a measure of cardiac repolarization, predisposes to ventricular arrhythmias and sudden cardiac death (SCD) when prolonged or shortened. A common variant in NOS1AP is known to influence repolarization. We analyze genome-wide data from five population-based cohorts (ARIC, KORA, SardiNIA, GenNOVA and HNR) with a total of 15,842 individuals of European ancestry, to confirm the NOS1AP association and identify nine additional loci at P < 5 × 10−8. Four loci map near the monogenic long-QT syndrome genes KCNQ1, KCNH2, SCN5A and KCNJ2. Two other loci include ATP1B1 and PLN, genes with established electrophysiological function, whereas three map to RNF207, near LITAF and within NDRG4-GINS3-SETD6-CNOT1, respectively, all of which have not previously been implicated in cardiac electrophysiology. These results, together with an accompanying paper from the QTGEN consortium, identify new candidate genes for ventricular arrhythmias and SCD.
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                    Figure 1: Manhattan and quantile-quantile plots of genome-wide association analyses.[image: ]


Figure 2: Association results at each significant locus.[image: ]


Figure 3: Combined effect of the QT interval–prolonging alleles in the studies of unrelated individuals.[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The effects of genetic and modifiable risk factors on brain regions vulnerable to ageing and disease
                                        
                                    

                                    
                                        Article
                                         Open access
                                         27 March 2024
                                    

                                

                                Jordi Manuello, Joosung Min, … Gwenaëlle Douaud

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Exome-wide analysis implicates rare protein-altering variants in human handedness
                                        
                                    

                                    
                                        Article
                                         Open access
                                         02 April 2024
                                    

                                

                                Dick Schijven, Sourena Soheili-Nezhad, … Clyde Francks

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Comprehensive whole-genome sequence analyses provide insights into the genomic architecture of cerebral palsy
                                        
                                    

                                    
                                        Article
                                        
                                         29 March 2024
                                    

                                

                                Darcy L. Fehlings, Mehdi Zarrei, … Stephen W. Scherer

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Arking, D.E., Chugh, S.S., Chakravarti, A. & Spooner, P.M. Genomics in sudden cardiac death. Circ. Res. 94, 712–723 (2004).
Article 
    CAS 
    
                    Google Scholar 
                

	Tomaselli, G.F. et al. Sudden cardiac death in heart failure. The role of abnormal repolarization. Circulation 90, 2534–2539 (1994).
Article 
    CAS 
    
                    Google Scholar 
                

	Vrtovec, B. et al. Prolonged QTc interval and high B-type natriuretic peptide levels together predict mortality in patients with advanced heart failure. Circulation 107, 1764–1769 (2003).
Article 
    
                    Google Scholar 
                

	Schouten, E.G. et al. QT interval prolongation predicts cardiovascular mortality in an apparently healthy population. Circulation 84, 1516–1523 (1991).
Article 
    CAS 
    
                    Google Scholar 
                

	Moss, A.J. et al. The long QT syndrome: prospective longitudinal study of 328 families. Circulation 84, 1136–1144 (1991).
Article 
    CAS 
    
                    Google Scholar 
                

	Arking, D.E. et al. A common genetic variant in the NOS1 regulator NOS1AP modulates cardiac repolarization. Nat. Genet. 38, 644–651 (2006).
Article 
    CAS 
    
                    Google Scholar 
                

	Aarnoudse, A.J. et al. Common NOS1AP variants are associated with a prolonged QTc interval in the Rotterdam Study. Circulation 116, 10–11 (2007).
Article 
    
                    Google Scholar 
                

	Post, W. et al. Associations between genetic variants in the NOS1AP (CAPON) gene and cardiac repolarization in the old order Amish. Hum. Hered. 64, 214–219 (2007).
Article 
    CAS 
    
                    Google Scholar 
                

	Tobin, M.D. et al. Gender and effects of a common genetic variant in the NOS1 regulator NOS1AP on cardiac repolarization in 3761 individuals from two independent populations. Int. J. Epidemiol. 37, 1132–1141 (2008).
Article 
    
                    Google Scholar 
                

	Kao, W.H.L. et al. Genetic variations in NOS1AP are associated with sudden cardiac death in U.S. white community based populations. Circulation 24, 940–951 (2009).
Article 
    
                    Google Scholar 
                

	ARIC Investigators. The Atherosclerosis Risk in Communities (ARIC) Study: design and objectives. The ARIC investigators. Am. J. Epidemiol 129, 687–702 (1989).

	Pilia, G. et al. Heritability of cardiovascular and personality traits in 6,148 Sardinians. PLoS Genet. 2, e132 (2006).
Article 
    
                    Google Scholar 
                

	Wichmann, H.E., Gieger, C. & Illig, T. KORA-gen–resource for population genetics, controls and a broad spectrum of disease phenotypes. Gesundheitswesen 67 (Suppl. 1), S26–S30 (2005).
Article 
    
                    Google Scholar 
                

	Pattaro, C. et al. The genetic study of three population microisolates in South Tyrol (MICROS): study design and epidemiological perspectives. BMC Med. Genet. 8, 29 (2007).
Article 
    
                    Google Scholar 
                

	Schmermund, A. et al. Assessment of clinically silent atherosclerotic disease and established and novel risk factors for predicting myocardial infarction and cardiac death in healthy middle-aged subjects: rationale and design of the Heinz Nixdorf Recall Study. Am. Heart J. 144, 212–218 (2002).
Article 
    
                    Google Scholar 
                

	The International HapMap Consortium. A haplotype map of the human genome. Nature 437, 1299–1320 (2005).

	Devlin, B. & Roeder, K. Genomic control for association studies. Biometrics 55, 997–1004 (1999).
Article 
    CAS 
    
                    Google Scholar 
                

	Splawski, I. et al. Variant of SCN5A sodium channel implicated in risk of cardiac arrhythmia. Science 297, 1333–1336 (2002).
Article 
    CAS 
    
                    Google Scholar 
                

	Bezzina, C.R. et al. A common polymorphism in KCNH2 (HERG) hastens cardiac repolarization. Cardiovasc. Res. 59, 27–36 (2003).
Article 
    CAS 
    
                    Google Scholar 
                

	Pfeufer, A. et al. Common variants in myocardial ion channel genes modify the QT interval in the general population: results from the KORA study. Circ. Res. 96, 693–701 (2005).
Article 
    CAS 
    
                    Google Scholar 
                

	Newton-Cheh, C. et al. Common genetic variation in KCNH2 is associated with QT interval duration: the Framingham Heart Study. Circulation 116, 1128–1136 (2007).
Article 
    CAS 
    
                    Google Scholar 
                

	Gouas, L. et al. D.E.S.I.R. Study Group. Association of KCNQ1, KCNE1, KCNH2 and SCN5A polymorphisms with QTc interval length in a healthy population. Eur. J. Hum. Genet. 13, 1213–1222 (2005).
Article 
    CAS 
    
                    Google Scholar 
                

	Emison, E.S. et al. A common, sex-dependent mutation in a putative RET enhancer underlies Hirschsprung disease susceptibility. Nature 434, 857–863 (2005).
Article 
    CAS 
    
                    Google Scholar 
                

	Liu, Y. et al. The human inward rectifier K(+) channel subunit kir5.1 (KCNJ16) maps to chromosome 17q25 and is expressed in kidney and pancreas. Cytogenet. Cell Genet. 90, 60–63 (2000).
Article 
    CAS 
    
                    Google Scholar 
                

	Chang, Y.P. et al. Multiple genes for essential-hypertension susceptibility on chromosome 1q. Am. J. Hum. Genet. 80, 253–264 (2007).
Article 
    CAS 
    
                    Google Scholar 
                

	Schmitt, J.P. et al. Dilated cardiomyopathy and heart failure caused by a mutation in phospholamban. Science 299, 1410–1413 (2003).
Article 
    CAS 
    
                    Google Scholar 
                

	Street, V.A. et al. Mutation of a putative protein degradation gene LITAF/SIMPLE in Charcot-Marie-Tooth disease 1C. Neurology 60, 22–26 (2003).
Article 
    CAS 
    
                    Google Scholar 
                

	Qu, X. et al. Ndrg4 is required for normal myocyte proliferation during early cardiac development in zebrafish. Dev. Biol. 317, 486–496 (2008).
Article 
    CAS 
    
                    Google Scholar 
                

	Scherf, M., Klingenhoff, A. & Werner, T. Highly specific localization of promoter regions in large genomic sequences by PromoterInspector: a novel context analysis approach. J. Mol. Biol. 297, 599–606 (2000).
Article 
    CAS 
    
                    Google Scholar 
                

	Hiroi, Y. et al. Tbx5 associates with Nkx2–5 and synergistically promotes cardiomyocyte differentiation. Nat. Genet. 28, 276–280 (2001).
Article 
    CAS 
    
                    Google Scholar 
                

	Cohen, J.C. et al. Multiple rare alleles contribute to low plasma levels of HDL cholesterol. Science 305, 869–872 (2004).
Article 
    CAS 
    
                    Google Scholar 
                

	Rautaharju, P.M. et al. Sex differences in the evolution of the electrocardiographic QT interval with age. Can. J. Cardiol. 8, 690–695 (1992).
CAS 
    PubMed 
    
                    Google Scholar 
                

	Arking, D.E. et al. Multiple independent genetic factors at NOS1AP modulate the QT interval in a multi-ethnic population. PLoS ONE 4, e4333 (2009).
Article 
    
                    Google Scholar 
                

	Newton-Cheh, C. et al. Common variants at ten loci influence QT interval duration in the QTGEN Study. Nat. Genet. advance online publication, doi: 10.1038/ng.361 (22 March 2009).

	Friedlander, Y. et al. Possible association of the human KCNE1 (minK) gene and QT interval in healthy subjects: evidence from association and linkage analyses in Israeli families. Ann. Hum. Genet. 69, 645–656 (2005).
Article 
    CAS 
    
                    Google Scholar 
                

	Akyol, M. et al. The common non-synonymous variant G38S of the KCNE1-(minK)-gene is not associated to QT interval in Central European Caucasians: results from the KORA study. Eur. Heart J. 28, 305–309 (2007).
Article 
    
                    Google Scholar 
                

	Weir, B.S. & Clark Cockerham, C. Estimating F-statistics for the analysis of population structure. Evolution Int. J. Org. Evolution 38, 1358–1370 (1984).
CAS 
    
                    Google Scholar 
                

	Manolio, T., Brooks, L. & Collins, F.A. HapMap harvest of insights into the genetics of common disease. J. Clin. Invest. 118, 1590–1605 (2008).
Article 
    CAS 
    
                    Google Scholar 
                

	Willer, C.J. et al. Newly identified loci that influence lipid concentrations and risk of coronary artery disease. Nat. Genet. 40, 161–169 (2008).
Article 
    CAS 
    
                    Google Scholar 
                

	Sanna, S. et al. Common variants in the GDF5-UQCC region are associated with variation in human height. Nat. Genet. 40, 198–203 (2008).
Article 
    CAS 
    
                    Google Scholar 
                

	Döring, A. et al. SLC2A9 influences uric acid concentrations with pronounced sex-specific effects. Nat. Genet. 40, 430–436 (2008).
Article 
    
                    Google Scholar 
                


Download references




Acknowledgements
We gratefully acknowledge all participants in the community-based studies of ARIC, KORA, SardiNIA, GenNOVA and Heinz Nixdorf Recall Study, and all the members of our laboratories for helpful discussion of this study. We thank G. Fischer for help with genotype imputation and data management for the KORA samples, Y. Li for her help on statistical analysis, K. Tarasov for in silico promotor analysis, A. Cao for his valuable advice and support in the SardiNIA project and all ARIC, KORA, SardiNIA, GenNOVA and Heinz Nixdorf Recall Study investigators for study design and continued operation.
We also thank C. Egger and Y. D'Elia for the valuable support in data management and data administration; S. Melville and M. Facheris for the important work of drug classification in the GenNOVA project; and the primary care practitioners R. Stocker, S. Waldner, T. Pizzecco, J. Plangger, U. Marcadent and the personnel of the Hospital of Silandro (Department of Laboratory Medicine) for their participation and collaboration in the GenNOVA project.
ARIC is carried out as a collaborative study supported by National Heart, Lung, and Blood Institute contracts N01-HC-55015, N01-HC-55016, N01-HC-55018, N01-HC-55019, N01-HC-55020, N01-HC-55021, N01-HC-55022, R01HL087641, R01HL59367 and R01HL086694; National Human Genome Research Institute contract U01HG004402; and National Institutes of Health contract HHSN268200625226C. Infrastructure was partly supported by Grant Number UL1RR025005, a component of the National Institutes of Health and NIH Roadmap for Medical Research. In addition, we acknowledge support from NHLBI grants HL86694 and HL054512, and the Donald W. Reynolds Cardiovascular Clinical Research Center at Johns Hopkins University for genotyping and data analysis relevant to this study. A.K. is supported by a German Research Foundation Fellowship.
The KORA study was funded by grants by the German Federal Ministry of Education and Research (BMBF) in the context of the German National Genome Research Network (NGFN), the German National Competence network on atrial fibrillation (AFNET) and the Bioinformatics for the Functional Analysis of Mammalian Genomes program (BFAM) by grants to S.K. (NGFN 01GS0499, 01GS0838 and AF-Net 01GI0204/N), A.P. (NGFN 01GR0803, 01EZ0874), H.–E.W. (NGFN 01GI0204) and to T.M. (NGFN 01GR0103). S.K. is also supported by a grant from the Fondation Leducq. The KORA platform is funded by the BMBF and by the State of Bavaria.
The SardiNIA team was supported by Contract NO1-AG-1-2109 from the National Institute on Aging and in part by the Intramural Research Program of the US National Institute on Aging, NIH. The efforts of G.R.A. were supported in part by contract 263-MA-410953 from the National Institute on Aging to the University of Michigan and by research grants from the National Human Genome Research Institute and the National Heart, Lung, and Blood Institute (to G.R.A.).
The GenNOVA study was supported by the Ministry of Health of the Autonomous Province of Bolzano and the South Tyrolean Sparkasse Foundation.
The Heinz Nixdorf Recall Study was funded by a grant of the Heinz Nixdorf Foundation (Chairman: G. Schmidt).


Author information
Author notes	Arne Pfeufer, Serena Sanna and Dan E Arking: These authors contributed equally to this work.


Authors and Affiliations
	Institute of Human Genetics, Helmholtz Center Munich, Germany
Arne Pfeufer, Christine Happle & Thomas Meitinger

	Institute of Human Genetics, Klinikum rechts der Isar der Technischen Universität München, Munich, Germany
Arne Pfeufer, Christine Happle & Thomas Meitinger

	Istituto di Neurogenetica e Neurofarmacologia, CNR, Monserrato, Cagliari, Italy
Serena Sanna, Marco Orrú, Gianluca Usala, Mariano Dei, Laura Crisponi, Silvia Naitza & Manuela Uda

	McKusick-Nathans Institute of Genetic Medicine, Johns Hopkins University, Baltimore, Maryland, USA
Dan E Arking, Georg B Ehret & Aravinda Chakravarti

	Institute of Epidemiology, Helmholtz Center Munich, Germany
Martina Müller, Christian Gieger & H-Erich Wichmann

	Institute of Informatics, Biometry and Epidemiology, Ludwig-Maximilians-Universität, Munich, Germany
Martina Müller & H-Erich Wichmann

	Department of Medicine I, Klinikum Grosshadern, Munich, Germany
Martina Müller, Moritz F Sinner, Gerhard Steinbeck & Stefan Kääb

	Department of Biostatistics, Center for Statistical Genetics, University of Michigan, Ann Arbor, Michigan, USA
Vesela Gateva & Gonçalo R Abecasis

	Institute of Genetic Medicine, EURAC European Academy, Bolzano, Italy
Christian Fuchsberger, Cristian Pattaro, Fabio Marroni, Andrew A Hicks & Peter P Pramstaller

	Department of Epidemiology, Johns Hopkins University, Baltimore, Maryland, USA
Anna Köttgen, Man Li, W H Linda Kao & Josef Coresh

	Institute of Medical Informatics, Helmholtz Center Munich, Germany
Siegfried Perz

	Genetics Center, University of Texas Health Science Center, Houston, Texas, USA
Maja Barbalic & Eric Boerwinkle

	Statistical Genetics, Max Planck Institute of Psychiatry, Munich, Germany
Benno Pütz & Bertram Müller-Myhsok

	Unità Operativa Geriatria, Istituto Ricovero e Cura per Anziani, Rome, Italy
Angelo Scuteri

	Wake Forest University School of Medicine, Winston-Salem, North Carolina, USA
Ronald J Prineas

	Laboratory of Cardiovascular Science, Gerontology Research Center, National Institute on Aging, Baltimore, Maryland, USA
Samer S Najjar & Edward Lakatta

	Department of Genomics, Life & Brain Center, University of Bonn, Bonn, Germany
Thomas W. Mühleisen

	Institute of Human Genetics, University of Bonn, Bonn, Germany
Thomas W. Mühleisen

	Clinic of Cardiology, West German Heart Center, University Hospital of Essen, University Duisburg-Essen, Germany
Stefan Möhlenkamp & Raimund Erbel

	Institute for Medical Informatics, Biometry and Epidemiology, University Hospital of Essen, University Duisburg-Essen, Germany
Karl-Heinz Jöckel

	Department of Neurology, General Central Hospital, Via Bohler 5, Bolzano, Italy
Peter P Pramstaller

	Department of Neurology, University of Lübeck, Lübeck, Germany
Peter P Pramstaller

	Laboratory of Genetics, National Institute on Aging, Baltimore, Maryland, USA
David Schlessinger

	Department of Medicine, Johns Hopkins University, Baltimore, Maryland, USA
Josef Coresh & Aravinda Chakravarti


Authors	Arne PfeuferView author publications
You can also search for this author in
                        PubMed Google Scholar



	Serena SannaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Dan E ArkingView author publications
You can also search for this author in
                        PubMed Google Scholar



	Martina MüllerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Vesela GatevaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Christian FuchsbergerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Georg B EhretView author publications
You can also search for this author in
                        PubMed Google Scholar



	Marco OrrúView author publications
You can also search for this author in
                        PubMed Google Scholar



	Cristian PattaroView author publications
You can also search for this author in
                        PubMed Google Scholar



	Anna KöttgenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Siegfried PerzView author publications
You can also search for this author in
                        PubMed Google Scholar



	Gianluca UsalaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Maja BarbalicView author publications
You can also search for this author in
                        PubMed Google Scholar



	Man LiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Benno PützView author publications
You can also search for this author in
                        PubMed Google Scholar



	Angelo ScuteriView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ronald J PrineasView author publications
You can also search for this author in
                        PubMed Google Scholar



	Moritz F SinnerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Christian GiegerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Samer S NajjarView author publications
You can also search for this author in
                        PubMed Google Scholar



	W H Linda KaoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Thomas W. MühleisenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Mariano DeiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Christine HappleView author publications
You can also search for this author in
                        PubMed Google Scholar



	Stefan MöhlenkampView author publications
You can also search for this author in
                        PubMed Google Scholar



	Laura CrisponiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Raimund ErbelView author publications
You can also search for this author in
                        PubMed Google Scholar



	Karl-Heinz JöckelView author publications
You can also search for this author in
                        PubMed Google Scholar



	Silvia NaitzaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Gerhard SteinbeckView author publications
You can also search for this author in
                        PubMed Google Scholar



	Fabio MarroniView author publications
You can also search for this author in
                        PubMed Google Scholar



	Andrew A HicksView author publications
You can also search for this author in
                        PubMed Google Scholar



	Edward LakattaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Bertram Müller-MyhsokView author publications
You can also search for this author in
                        PubMed Google Scholar



	Peter P PramstallerView author publications
You can also search for this author in
                        PubMed Google Scholar



	H-Erich WichmannView author publications
You can also search for this author in
                        PubMed Google Scholar



	David SchlessingerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Eric BoerwinkleView author publications
You can also search for this author in
                        PubMed Google Scholar



	Thomas MeitingerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Manuela UdaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Josef CoreshView author publications
You can also search for this author in
                        PubMed Google Scholar



	Stefan KääbView author publications
You can also search for this author in
                        PubMed Google Scholar



	Gonçalo R AbecasisView author publications
You can also search for this author in
                        PubMed Google Scholar



	Aravinda ChakravartiView author publications
You can also search for this author in
                        PubMed Google Scholar





Contributions
Designed the scientific rationale of the work: A.P., S.S., D.E.A., R.J.P., S.S.N., A.A.H., D.S., T.M., M.U., J.C., S.K., G.R.A., A.C. Obtained funding: A.P., R.E., K.-H.J., S.N., G.S., A.A.H., E.L., H.-E.W., D.S., E.B., T.M., M.U., J.C., S.K., G.R.A., A.C. Analyzed EKG readings: A.P., S.S., D.E.A., C.F., M.O., S.P., M.F.S., B.M.-M., C.H., S.S.N., S.M., F.M., E.L. Performed genotyping: A.P., S.S., D.E.A., T.W.M., A.A.H., P.P.P., T.M., A.C. Performed genotype imputation: A.P., S.S., D.E.A., M.M., C.P., B.P., T.W.M., B.M.-M., A.A.H. Performed statistical analysis: A.P., S.S., D.E.A., M.M., C.F., C.P., G.B.E., C.G., F.M. Performed metaanalysis: A.P., S.S., D.E.A., V.G., M.M., C.P. Drafted manuscript: A.P., S.S., D.E.A., G.R.A., A.C. Critically revised manuscript: M.M., M.O., A.K., G.U., M.B., M.L., A.S., M.F.S., C.H., T.W.M., M.D., S.M., L.C., R.E., K.-H.J., S.N., G.S., F.M., A.A.H., B.M.-M., P.P.P., H.-E.W., D.S., E.B., T.M., M.U., J.C.
List of investigators by cohort:
ARIC (Atherosclerosis Risk in Communities Study): D.E.A., G.B.E., A.K., M.B., M.L., R.J.P., W.H.L.K., E.B., J.C., A.C.
GenNOVA: F.M., C.P., C.F., A.A.H., P.P.P.
KORA (Kooperative Gesundheitsforschung in der Region Ausgsburg): A.P., M.M., S.P., M.F.S., C.H., C.G., B.P., B.M.-M., G.S., S.K., H.-E.W., T.M.
HNR (Heinz Nixdorf Recall Study): T.W.M., S.M., R.E., K.-H.J.
SardiNIA: S.S., V.G., M.O., G.U., A.S., S.N., M.D., L.C., S.N., E.L., D.S., M.U., G.R.A.
Corresponding authors
Correspondence to
                Arne Pfeufer, Gonçalo R Abecasis or Aravinda Chakravarti.


Ethics declarations

              
                Competing interests

                Aravinda Chakravarti is on the Scientific Advisory Board of Affymetrix. This potential conflict of interest is managed by the policies of Johns Hopkins University.

              
            

Supplementary information

Supplementary Text and Figures
Supplementary Tables 1–8, Supplementary Figure 1 and Supplementary Methods (PDF 1020 kb)





Rights and permissions
Reprints and permissions


About this article
Cite this article
Pfeufer, A., Sanna, S., Arking, D. et al. Common variants at ten loci modulate the QT interval duration in the QTSCD Study.
                    Nat Genet 41, 407–414 (2009). https://doi.org/10.1038/ng.362
Download citation
	Received: 14 August 2008

	Accepted: 19 January 2009

	Published: 22 March 2009

	Issue Date: April 2009

	DOI: https://doi.org/10.1038/ng.362


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

                
                    	
                            
                                
                                    
                                        Thyroid hormones regulate cardiac repolarization and QT-interval related gene expression in hiPSC cardiomyocytes
                                    
                                

                            
                                
                                    	Alessandra Ulivieri
	Luca Lavra
	Salvatore Sciacchitano


                                
                                Scientific Reports (2022)

                            
	
                            
                                
                                    
                                        Evaluating Common NOS1AP Variants in Patients with Implantable Cardioverter Defibrillators for Secondary Prevention
                                    
                                

                            
                                
                                    	Xiaobiao Zang
	Shulong Zhang
	Chuanyu Gao


                                
                                Journal of Interventional Cardiac Electrophysiology (2022)

                            
	
                            
                                
                                    
                                        Association of T66A polymorphism in CASQ2 with PR interval in a Chinese population
                                    
                                

                            
                                
                                    	Xin Li
	Li-Zhu Guo
	Chang-Sheng Ma


                                
                                Herz (2021)

                            
	
                            
                                
                                    
                                        Exome sequencing identifies a novel nonsense mutation of Ring Finger Protein 207 in a Chinese family with Long QT syndrome and syncope
                                    
                                

                            
                                
                                    	Liang-Liang Fan
	Ya-Qin Chen
	Rong Xiang


                                
                                Journal of Human Genetics (2019)

                            
	
                            
                                
                                    
                                        Nitric oxide signalling in cardiovascular health and disease
                                    
                                

                            
                                
                                    	Charlotte Farah
	Lauriane Y. M. Michel
	Jean-Luc Balligand


                                
                                Nature Reviews Cardiology (2018)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    
        
            
                Associated content

                
                    
                    
                        
                            
    
        
            
                
                    Common variants at ten loci influence QT interval duration in the QTGEN Study
                

                
	Christopher Newton-Cheh
	Mark Eijgelsheim
	Bruno H Ch Stricker



                
    
        
            Nature Genetics
        
        Article
        
        
            22 Mar 2009
        
    


            

        

    


                        

                    
                        
                            
    
        
            
                
                    Genetics of cardiac repolarization
                

                
	Svati H Shah
	Geoffrey S Pitt



                
    
        
            Nature Genetics
        
        News & Views
        
        
            01 Apr 2009
        
    


            

        

    


                        

                    
                
            
        

        
    

    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


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


            

        
    
    
        
            
                
                    About the journal

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


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    Submission Guidelines
                                
                            
	
                                
                                    For Reviewers
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

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


    





        
    
        
            

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


                
    
    
        ISSN 1061-4036 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

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


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

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


            


        

    

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


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter — 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: ]
