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            Abstract
We report a genome-wide association study to iron status. We identify an association of SNPs in TPMRSS6 to serum iron (rs855791, combined P = 1.5 Ã— 10âˆ’20), transferrin saturation (combined P = 2.2 Ã— 10âˆ’23) and erythrocyte mean cell volume (MCV, combined P = 1.1 Ã— 10âˆ’10). We also find suggestive evidence of association with blood hemoglobin levels (combined P = 5.3 Ã— 10âˆ’7). These findings demonstrate the involvement of TMPRSS6 in control of iron homeostasis and in normal erythropoiesis.
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                    Figure 1: Detailed results of the associations between SNPs within TMPRSS6 and transferrin saturation in the adolescent cohort.[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A genome-wide meta-analysis yields 46 new loci associating with biomarkers of iron homeostasis
                                        
                                    

                                    
                                        Article
                                         Open access
                                         03 February 2021
                                    

                                

                                Steven Bell, Andreas S. Rigas, â€¦ Kari Stefansson

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Genome-wide meta-analysis of iron status biomarkers and the effect of iron on all-cause mortality in HUNT
                                        
                                    

                                    
                                        Article
                                         Open access
                                         16 June 2022
                                    

                                

                                Marta R. Moksnes, Sarah E. Graham, â€¦ Ben M. Brumpton

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Predicted loss and gain of function mutations in ACO1 are associated with erythropoiesis
                                        
                                    

                                    
                                        Article
                                         Open access
                                         23 April 2020
                                    

                                

                                Gudjon R. Oskarsson, Asmundur Oddsson, â€¦ Kari Stefansson

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Whitfield, J.B. et al. Am. J. Hum. Genet. 66, 1246â€“1258 (2000).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Benyamin, B. et al. Am. J. Hum. Genet. 84, 60â€“65 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Finberg, K.E. et al. Nat. Genet. 40, 569â€“571 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Boomsma, D.I. et al. Eur. J. Hum. Genet. 16, 335â€“342 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Melis, M.A. et al. Haematologica 93, 1473â€“1479 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Silvestri, L. et al. Cell Metab. 8, 502â€“511 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ramsay, A.J., Hooper, J.D., Folgueras, A.R., Velasco, G. & Lopez-Otin, C. Haematologica 94, 840â€“849 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Muckenthaler, M.U. Cell Metab. 8, 1â€“3 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gao, J. et al. Cell Metab. 9, 217â€“227 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Schadt, E.E. et al. PLoS Biol. 6, e107 (2008).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Purcell, S. et al. Am. J. Hum. Genet. 81, 559â€“575 (2007).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ferreira, M.A. et al. Nat. Genet. 40, 1056â€“1058 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Acknowledgements
We are grateful to the twins and their families for their generous participation in these studies. We would like to thank staff at the Queensland Institute of Medical Research: D. Statham, A. Eldridge and M. Grace for the Australian sample collection; L. Bowdler, S. Crooks and staff of the Molecular Epidemiology Laboratory for sample processing and preparation; D. Smyth and H. Beeby for IT support; M. Wright for supervision and A. McRae and S. Medland for discussion. For the Australian study, we acknowledge funding from the Australian National Health and Medical Research Council (NHMRC grants 241944, 389875, 389891, 389892, 389938, 442915, 442981, 496739 and 552485), US National Institutes of Health (NIH grants AA07535, AA10248 and AA014041) and the Australian Research Council (ARC grant DP0770096). For the Netherlands Twin Registry (NTR) and the Netherlands Study of Depression and Anxiety (NESDA) samples, we acknowledge support from The Netherlands Society for Scientific Research (NWO 904-61-090; 904-61-193; 480-04-004; 400-05-717; SPI 56-464-14192), Center for Medical Systems Biology (NWO Genomics); Geestkracht program of ZonMW (10-000-1002); matching funds from universities and mental health care institutes involved in NESDA (GGZ Buitenamstel-Geestgronden, Rivierduinen, University Medical Center Groningen, GGZ Lentis, GGZ Friesland, GGZ Drenthe); Centre for Neurogenomics and Cognitive Research VU University (CNCR-VU); European Science Foundation (EU/QLRT-2001-01254); NIMH (R01 MH059160); and matching funds from participating institutes in NTR and NESDA. Genotyping of NTR and NESDA samples was funded by the Genetic Association Information Network (GAIN) of the Foundation for the US National Institutes of Health, and analysis was supported by grants from GAIN and the National Institute of Mental Health (MH081802). B.B. is the recipient of an NHMRC Biomedical Postdoctoral Fellowship (552498). D.R.N., G.W.M and P.M.V. are supported by the NHMRC Fellowship Scheme.


Author information
Authors and Affiliations
	Queensland Institute of Medical Research, Brisbane, Queensland, Australia
Beben Benyamin,Â Manuel A R Ferreira,Â Scott Gordon,Â Rita P S Middelberg,Â Brian P McEvoy,Â Anjali K Henders,Â Megan J Campbell,Â Leanne Wallace,Â Dale R Nyholt,Â Peter M Visscher,Â Nicholas G Martin,Â Grant W MontgomeryÂ &Â John B Whitfield

	Department of Biological Psychology, Netherlands Twin Register, VU University Amsterdam, Amsterdam, The Netherlands
Gonneke Willemsen,Â Jouke-Jan Hottenga,Â Eco J C de GeusÂ &Â Dorret I Boomsma

	Centre for Immunology and Cancer Research, University of Queensland, Princess Alexandra Hospital, Brisbane, Queensland, Australia
Ian H Frazer

	Department of Psychiatry, Washington University School of Medicine and Midwest Alcoholism Research Center, St. Louis, Missouri, USA
Andrew C Heath

	Department of Psychiatry, VU University Medical Center, Amsterdam, The Netherlands
Brenda W Penninx


Authors	Beben BenyaminView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Manuel A R FerreiraView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Gonneke WillemsenView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Scott GordonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Rita P S MiddelbergView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Brian P McEvoyView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Jouke-Jan HottengaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Anjali K HendersView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Megan J CampbellView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Leanne WallaceView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Ian H FrazerView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Andrew C HeathView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Eco J C de GeusView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Dale R NyholtView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Peter M VisscherView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Brenda W PenninxView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Dorret I BoomsmaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Nicholas G MartinView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Grant W MontgomeryView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	John B WhitfieldView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Contributions
Study design and coordination: A.C.H., A.K.H., B.W.P., D.I.B., D.R.N., E.J.C.deG., G.W.M., I.H.F., J.B.W., N.G.M. and P.M.V. Obtaining study funding: A.C.H., B.W.P., D.I.B., D.R.N., E.J.C.deG., G.W.M., I.H.F., J.B.W., N.G.M. and P.M.V. Sample collection and phenotype data collection: A.C.H., A.K.H., D.R.N., G.W.M., I.H.F., J.B.W., L.W., M.J.C. and N.G.M. (Australian); B.W.P., D.I.B., E.J.C.deG., G.W. and J.-J.H. (Dutch). Data preparation: A.K.H., B.B., B.P.M., D.R.N., J.B.W., J.-J.H., L.W., M.J.C., R.P.S.M. and S.G. Statistical analyses: B.B., B.P.M., D.R.N., J.B.W., M.A.R.F., P.M.V. and S.G. Results interpretation: B.B., D.R.N., G.W.M., J.B.W., M.A.R.F., N.G.M. and P.M.V. Manuscript writing: B.B., M.A.R.F. and J.B.W. Review and revision of the manuscript: A.C.H., B.B., B.W.P., D.I.B., D.R.N., E.J.C.deG., G.W., G.W.M., J.B.W., M.A.R.F., N.G.M. and P.M.V. All authors contributed to the final version of the paper.
Corresponding author
Correspondence to
                Beben Benyamin.


Supplementary information

Supplementary Text and Figures
Supplementary Figures 1â€“4, Supplementary Tables 1â€“3 and Supplementary Methods (PDF 259 kb)





Rights and permissions
Reprints and permissions


About this article
Cite this article
Benyamin, B., Ferreira, M., Willemsen, G. et al. Common variants in TMPRSS6 are associated with iron status and erythrocyte volume.
                    Nat Genet 41, 1173â€“1175 (2009). https://doi.org/10.1038/ng.456
Download citation
	Received: 20 May 2009

	Accepted: 03 August 2009

	Published: 11 October 2009

	Issue Date: November 2009

	DOI: https://doi.org/10.1038/ng.456


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
                        








            


            

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    
        
            
                Associated content

                
                    
                    
                        
                            
    
        
            
                
                    Genome-wide association study identifies variants in TMPRSS6 associated with hemoglobin levels
                

                
	John C Chambers
	Weihua Zhang
	Jaspal S Kooner



                
    
        
            Nature Genetics
        
        Brief Communication
        
        
            11 Oct 2009
        
    


            

        

    


                        

                    
                        
                            
    
        
            
                
                    A genome-wide meta-analysis identifies 22 loci associated with eight hematological parameters in the HaemGen consortium
                

                
	Nicole Soranzo
	Tim D Spector
	Christian Gieger



                
    
        
            Nature Genetics
        
        Article
        
        
            11 Oct 2009
        
    


            

        

    


                        

                    
                        
                            
    
        
            
                
                    Multiple loci influence erythrocyte phenotypes in the CHARGE Consortium
                

                
	Santhi K Ganesh
	Neil A Zakai
	Jing-Ping Lin



                
    
        
            Nature Genetics
        
        Article
        
        
            11 Oct 2009
        
    


            

        

    


                        

                    
                        
                            
    
        
            
                
                    Genes determining blood cell traits
                

                
	Nancy C Andrews



                
    
        
            Nature Genetics
        
        News & Views
        
        
            01 Nov 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 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: ]
