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            Abstract
In an extended genome-wide association study of bone mineral density among 6,865 Icelanders and a follow-up in 8,510 subjects of European descent, we identified four new genome-wide significant loci. These are near the SOST gene at 17q21, the MARK3 gene at 14q32, the SP7 gene at 12q13 and the TNFRSF11A (RANK) gene at 18q21. Furthermore, nonsynonymous SNPs in the C17orf53, LRP4, ADAM19 and IBSP genes were suggestively associated with bone density.
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                    Figure 1: The associated region on 17q21.[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Assessing the contribution of rare variants to complex trait heritability from whole-genome sequence data
                                        
                                    

                                    
                                        Article
                                        
                                         07 March 2022
                                    

                                

                                Pierrick Wainschtein, Deepti Jain, … Peter M. Visscher

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A genome-wide scan for pleiotropy between bone mineral density and nonbone phenotypes
                                        
                                    

                                    
                                        Article
                                         Open access
                                         01 July 2020
                                    

                                

                                Maria A. Christou, Georgios Ntritsos, … Evangelia E. Ntzani

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Long-read sequencing of 3,622 Icelanders provides insight into the role of structural variants in human diseases and other traits
                                        
                                    

                                    
                                        Article
                                        
                                         10 May 2021
                                    

                                

                                Doruk Beyter, Helga Ingimundardottir, … Kari Stefansson

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Johnell, O. et al. J. Bone Miner. Res. 20, 1185–1194 (2005).
Article 
    
                    Google Scholar 
                

	Kanis, J. et al. Osteoporos. Int. 18, 1033 (2007).
Article 
    CAS 
    
                    Google Scholar 
                

	Kanis, J.A. et al. Bone 42, 467–475 (2008).
Article 
    CAS 
    
                    Google Scholar 
                

	Peacock, M., Turner, C.H., Econs, M.J. & Foroud, T. Endocr. Rev. 23, 303–326 (2002).
Article 
    CAS 
    
                    Google Scholar 
                

	Styrkarsdottir, U. et al. N. Engl. J. Med. 358, 2355–2365 (2008).
Article 
    CAS 
    
                    Google Scholar 
                

	Richards, J.B. et al. Lancet 371, 1505–1512 (2008).
Article 
    CAS 
    
                    Google Scholar 
                

	Mizuguchi, T. et al. J. Hum. Genet. 49, 80–86 (2004).
Article 
    CAS 
    
                    Google Scholar 
                

	van Meurs, J.B. et al. J. Am. Med. Assoc. 299, 1277–1290 (2008).
Article 
    CAS 
    
                    Google Scholar 
                

	Uitterlinden, A.G. et al. Am. J. Hum. Genet. 75, 1032 (2004).
Article 
    CAS 
    
                    Google Scholar 
                

	Sims, A.-M. et al. J. Bone Miner. Res. 23, 499–506 (2008).
Article 
    CAS 
    
                    Google Scholar 
                

	Brunkow, M.E. et al. Am. J. Hum. Genet. 68, 577–589 (2001).
Article 
    CAS 
    
                    Google Scholar 
                

	Balemans, W. et al. Hum. Mol. Genet. 10, 537–543 (2001).
Article 
    CAS 
    
                    Google Scholar 
                

	Balemans, W. et al. J. Med. Genet. 39, 91–97 (2002).
Article 
    CAS 
    
                    Google Scholar 
                

	Sigurdsson, G., Halldorsson, B.V., Styrkarsdottir, U., Kristjansson, K. & Stefansson, K. J. Bone Miner. Res. 23, 1584–1590 (2008).
Article 
    
                    Google Scholar 
                

	Frazer, K.A. et al. Nature 449, 851–861 (2007).
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Acknowledgements
We thank the subjects of the Icelandic deCODE study, the Danish Prospective Epidemiological Risk Factor (PERF) study and the Australian Dubbo Osteoporosis Epidemiology Study (DOES) cohort for their valuable participation. We also thank the staff of the deCODE core facilities and recruitment center for their important contributions to this work.


Author information
Authors and Affiliations
	deCODE Genetics, Sturlugata 8, Reykjavik, IS-101, Iceland
Unnur Styrkarsdottir, Bjarni V Halldorsson, Solveig Gretarsdottir, Daniel F Gudbjartsson, G Bragi Walters, Thorbjorg Jonsdottir, Jona Saemundsdottir, Steinunn Snorradóttir, Jeffrey R Gulcher, Augustine Kong, Unnur Thorsteinsdottir & Kari Stefansson

	Reykjavik University, Kringlan 1, Reykjavik, IS-103, Iceland
Bjarni V Halldorsson

	FSA University Hospital, Institution of Health Science, University of Akureyri, Akureyri, IS-600, Iceland
Thorvaldur Ingvarsson

	Garvan Institute of Medical Research, 384 Victoria Street
Jacqueline R Center, Tuan V Nguyen & John A Eisman

	Darlinghurst; St Vincent's Hospital and University of New South Wales, Sydney, NSW 2010, Australia
Jacqueline R Center, Tuan V Nguyen & John A Eisman

	Center for Clinical and Basic Research A/S, Ballerup, DK-2750, Denmark
Peter Alexandersen

	Nordic Bioscience A/S, Herlev Hovedgade 207, Herlev, DK-2730, Denmark
Claus Christiansen

	Division of Endocrinology and Metabolism, Landspitali University Hospital, University of Iceland, Reykjavik, IS-108, Iceland
Gunnar Sigurdsson


Authors	Unnur StyrkarsdottirView author publications
You can also search for this author in
                        PubMed Google Scholar



	Bjarni V HalldorssonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Solveig GretarsdottirView author publications
You can also search for this author in
                        PubMed Google Scholar



	Daniel F GudbjartssonView author publications
You can also search for this author in
                        PubMed Google Scholar



	G Bragi WaltersView author publications
You can also search for this author in
                        PubMed Google Scholar



	Thorvaldur IngvarssonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Thorbjorg JonsdottirView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jona SaemundsdottirView author publications
You can also search for this author in
                        PubMed Google Scholar



	Steinunn SnorradóttirView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jacqueline R CenterView author publications
You can also search for this author in
                        PubMed Google Scholar



	Tuan V NguyenView author publications
You can also search for this author in
                        PubMed Google Scholar



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



	Jeffrey R GulcherView author publications
You can also search for this author in
                        PubMed Google Scholar



	John A EismanView author publications
You can also search for this author in
                        PubMed Google Scholar



	Claus ChristiansenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Gunnar SigurdssonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Augustine KongView author publications
You can also search for this author in
                        PubMed Google Scholar



	Unnur ThorsteinsdottirView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kari StefanssonView author publications
You can also search for this author in
                        PubMed Google Scholar





Contributions
U.S., B.V.H., S.G., J.R.G., A.K., U.T. and K.S. designed the study; U.S., S.G., G.B.W., T.I., T.J., J.S., S.S., J.R.C., T.V.N., P.A., J.A.E., C.C. and G.S. collected the data; U.S., B.V.H., D.F.G. and A.K. analyzed the data; U.S., B.V.H., S.G., A.K., U.T. and K.S. wrote the first draft of the paper. All authors contributed to the final version of the paper.
Corresponding authors
Correspondence to
                Unnur Styrkarsdottir or Kari Stefansson.


Ethics declarations

              
                Competing interests

                The authors U.S., B.V.H., S.G., D.F.G., G.B.W., T.J., J.S., S.S., J.R.G., A.K., U.T. and K.S. are employed by deCODE Genetics and own stock or stock options in the company. J.A.E. reports having received consulting fees, lecture fees or advisory fees from Amgen, deCODE Genetics, Eli-Lilly, GE-Lunar, Merck Sharp & Dohme, Novartis, Organon, Roche-GSK, Sanofi-Aventis, Servier and Wyeth Australia. No other potential conflict of interest relevant to this article was reported.

              
            

Supplementary information

Supplementary Text and Figures
Supplementary Methods, Supplementary Tables 1–6 and Supplementary Figure 1 (PDF 777 kb)





Rights and permissions
Reprints and permissions


About this article
Cite this article
Styrkarsdottir, U., Halldorsson, B., Gretarsdottir, S. et al. New sequence variants associated with bone mineral density.
                    Nat Genet 41, 15–17 (2009). https://doi.org/10.1038/ng.284
Download citation
	Received: 08 July 2008

	Accepted: 14 October 2008

	Published: 14 December 2008

	Issue Date: January 2009

	DOI: https://doi.org/10.1038/ng.284


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

                
                    	
                            
                                
                                    
                                        SP7: from Bone Development to Skeletal Disease
                                    
                                

                            
                                
                                    	Jialiang S. Wang
	Nicha Tokavanich
	Marc N. Wein


                                
                                Current Osteoporosis Reports (2023)

                            
	
                            
                                
                                    
                                        Integrative analysis of multi-omics data to detect the underlying molecular mechanisms for obesity in vivo in humans
                                    
                                

                            
                                
                                    	Qiang Zhang
	Xiang-He Meng
	Hong-Wen Deng


                                
                                Human Genomics (2022)

                            
	
                            
                                
                                    
                                        A neomorphic variant in SP7 alters sequence specificity and causes a high-turnover bone disorder
                                    
                                

                            
                                
                                    	Julian C. Lui
	Adalbert Raimann
	Jeffrey Baron


                                
                                Nature Communications (2022)

                            
	
                            
                                
                                    
                                        Pathways Controlling Formation and Maintenance of the Osteocyte Dendrite Network
                                    
                                

                            
                                
                                    	Jialiang S. Wang
	Marc N. Wein


                                
                                Current Osteoporosis Reports (2022)

                            
	
                            
                                
                                    
                                        Twelve years of GWAS discoveries for osteoporosis and related traits: advances, challenges and applications
                                    
                                

                            
                                
                                    	Xiaowei Zhu
	Weiyang Bai
	Houfeng Zheng


                                
                                Bone Research (2021)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


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


            

        
    
    
        
            
                
                    About the journal

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


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    Submission Guidelines
                                
                            
	
                                
                                    For Reviewers
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

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


    





        
    
        
            

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


                
    
    
        ISSN 1061-4036 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

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


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

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


            


        

    

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


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

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