







    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

	analyses

	
                                    article


    
        
        
            
            
                
                    	Analysis
	Published: 20 June 2010



                    Estimation of effect size distribution from genome-wide association studies and implications for future discoveries

                    	Ju-Hyun Park1, 
	Sholom Wacholder1, 
	Mitchell H Gail1, 
	Ulrike Peters2, 
	Kevin B Jacobs3, 
	Stephen J Chanock1,3 & 
	â€¦
	Nilanjan Chatterjee1Â 

Show authors

                    

                    
                        
    Nature Genetics

                        volumeÂ 42,Â pages 570â€“575 (2010)Cite this article
                    

                    
        
            	
                        10k Accesses

                    
	
                        488 Citations

                    
	
                            24 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Biostatistics
	Cancer genomics
	Genome-wide association studies
	Quantitative trait


    


                
    
    

    
    

                
            


        
            Abstract
We report a set of tools to estimate the number of susceptibility loci and the distribution of their effect sizes for a trait on the basis of discoveries from existing genome-wide association studies (GWASs). We propose statistical power calculations for future GWASs using estimated distributions of effect sizes. Using reported GWAS findings for height, Crohn's disease and breast, prostate and colorectal (BPC) cancers, we determine that each of these traits is likely to harbor additional loci within the spectrum of low-penetrance common variants. These loci, which can be identified from sufficiently powerful GWASs, together could explain at least 15â€“20% of the known heritability of these traits. However, for BPC cancers, which have modest familial aggregation, our analysis suggests that risk models based on common variants alone will have modest discriminatory power (63.5% area under curve), even with new discoveries.
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                    Figure 1: Nonparametric estimates for distributions of effect sizes for susceptibility loci.[image: ]


Figure 2: Receiver operating characteristic curves for genetic risk models.[image: ]
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