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            Abstract
Although studies suggest that SNPs derived from HapMap provide promising coverage and power for association studies, the lack of alternative variation datasets limits independent analysis. Using near-complete variation data for 76 genes resequenced in HapMap samples, we find that coverage of common variation by commercial genotyping arrays is substantially lower compared to the HapMap-based estimates. We quantify the power offered by these arrays for a range of disease models.
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                    Figure 1: Coverage of the near-complete variation by HapMap and SNP sets derived from HapMap.[image: ]


Figure 2: Estimates of power for different disease models.[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

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

                                    
                                        Article
                                         Open access
                                         02 April 2024
                                    

                                

                                Dick Schijven, Sourena Soheili-Nezhad, â€¦ Clyde Francks

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Genome-wide association studies
                                        
                                    

                                    
                                        Article
                                        
                                         26 August 2021
                                    

                                

                                Emil Uffelmann, Qin Qin Huang, â€¦ Danielle Posthuma

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Genetic variation across and within individuals
                                        
                                    

                                    
                                        Article
                                        
                                         28 March 2024
                                    

                                

                                Zhi Yu, Tim H. H. Coorens, â€¦ Pradeep Natarajan

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	The International HapMap Consortium. Nature 437, 1299â€“1320 (2005).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Ke, X. et al. Hum. Mol. Genet. 14, 2757â€“2767 (2005).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Clark, A.G. et al. Genome Res. 15, 1496â€“1502 (2005).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Pe'er, I. et al. Nat. Genet. 38, 663â€“667 (2006).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Barrett, J.C. & Cardon, L.R. Nat. Genet. 38, 659â€“662 (2006).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	de Bakker, P.I. et al. Nat. Genet. 38, 1298â€“1303 (2006).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Marchini, J. et al. Nat. Genet. 39, 906â€“913 (2007).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Servin, B. & Stephens, M. PLoS Genet. 3, e114 (2007).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Schork, N.J. Am. J. Hum. Genet. 70, 1480â€“1489 (2002).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	de Bakker, P.I. et al. Nat. Genet. 37, 1217â€“1223 (2005).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Zeggini, E. et al. Science 316, 1336â€“1341 (2007).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Scott, L.J. et al. Science 316, 1341â€“1345 (2007).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Saxena, R. et al. Science 316, 1331â€“1336 (2007).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kaiser, J. Science 319, 395 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Acknowledgements
The authors thank the past and present members of the SeattleSNPs team for their efforts in variation identification. This work was supported by grants from the US National Institute of Health (HL66682 and HL66642 to D.A.N. and M.J.R.).


Author information
Authors and Affiliations
	Department of Genome Sciences, University of Washington, Seattle, 98195, Washington, USA
Tushar R Bhangale,Â Mark J RiederÂ &Â Deborah A Nickerson


Authors	Tushar R BhangaleView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Mark J RiederView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Deborah A NickersonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Corresponding authors
Correspondence to
                Tushar R Bhangale or Deborah A Nickerson.


Supplementary information

Supplementary Text and Figures
Supplementary Methods, Supplementary Note, Supplementary Figures 1â€“3 and Supplementary Tables 1â€“3 (PDF 1120 kb)





Rights and permissions
Reprints and permissions


About this article
Cite this article
Bhangale, T., Rieder, M. & Nickerson, D. Estimating coverage and power for genetic association studies using near-complete variation data.
                    Nat Genet 40, 841â€“843 (2008). https://doi.org/10.1038/ng.180
Download citation
	Received: 25 July 2007

	Accepted: 21 May 2008

	Published: 22 June 2008

	Issue Date: July 2008

	DOI: https://doi.org/10.1038/ng.180


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

                
                    	
                            
                                
                                    
                                        Identifying tagging SNPs for African specific genetic variation from the African Diaspora Genome
                                    
                                

                            
                                
                                    	Henry Richard Johnston
	Yi-Juan Hu
	Maria Yazdanbakhsh


                                
                                Scientific Reports (2017)

                            
	
                            
                                
                                    
                                        Evaluation of power of the Illumina HumanOmni5M-4v1 BeadChip to detect risk variants for human complex diseases
                                    
                                

                            
                                
                                    	Chuanhua Xing
	Jie Huang
	JosÃ©e Dupuis


                                
                                European Journal of Human Genetics (2016)

                            
	
                            
                                
                                    
                                        Associations between gene polymorphisms in fatty acid metabolism pathway and preterm delivery in a US urban black population
                                    
                                

                            
                                
                                    	Xin Liu
	Guoying Wang
	Xiaobin Wang


                                
                                Human Genetics (2012)

                            
	
                            
                                
                                    
                                        Phred-Phrap package to analyses tools: a pipeline to facilitate population genetics re-sequencing studies
                                    
                                

                            
                                
                                    	Moara Machado
	Wagner CS MagalhÃ£es
	Maira R Rodrigues


                                
                                Investigative Genetics (2011)

                            
	
                            
                                
                                    
                                        Recent Findings in the Genetics of Blood Pressure and Hypertension Traits
                                    
                                

                            
                                
                                    	N. Franceschini
	A. P. Reiner
	G. Heiss


                                
                                American Journal of Hypertension (2011)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


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


            

        
    
    
        
            
                
                    About the journal

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


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    Submission Guidelines
                                
                            
	
                                
                                    For Reviewers
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

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


    





        
    
        
            

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


                
    
    
        ISSN 1061-4036 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	protocols.io
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

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


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

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


            


        

    

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


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
