







    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 Methods]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature methods

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 22 June 2014



                    Annotation of loci from genome-wide association studies using tissue-specific quantitative interaction proteomics

                    	Alicia Lundby 
            ORCID: orcid.org/0000-0002-1612-60411,2,3 na1, 
	Elizabeth J Rossin3,4,5 na1, 
	Annette B Steffensen2, 
	Moshe Rav Acha6,7, 
	Christopher Newton-Cheh3,6,7, 
	Arne Pfeufer8, 
	Stacey N Lynch6,7, 
	The QT Interval International GWAS Consortium (QT-IGC), 
	Søren-Peter Olesen2, 
	Søren Brunak1,9, 
	Patrick T Ellinor 
            ORCID: orcid.org/0000-0002-2067-05336,7, 
	J Wouter Jukema10,11, 
	Stella Trompet10,12, 
	Ian Ford13, 
	Peter W Macfarlane14, 
	Bouwe P Krijthe15,16, 
	Albert Hofman15,16, 
	André G Uitterlinden15,16,17, 
	Bruno H Stricker15,16,17,18,19,20, 
	Hendrik M Nathoe21, 
	Wilko Spiering 
            ORCID: orcid.org/0000-0002-2493-640720, 
	Mark J Daly3,4, 
	Folkert W Asselbergs11,21,22, 
	Pim van der Harst23, 
	David J Milan6,7, 
	Paul I W de Bakker 
            ORCID: orcid.org/0000-0001-7735-78583,24,25 na2, 
	Kasper Lage1,3,4,9,26 na2 & 
	…
	Jesper V Olsen1 na2 

Show authors

                    

                    
                        
    Nature Methods

                        volume 11, pages 868–874 (2014)Cite this article
                    

                    
        
            	
                        6862 Accesses

                    
	
                        49 Citations

                    
	
                            50 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Experimental models of disease
	Genetics research
	Genomic analysis
	Proteomic analysis


    


                
    
    

    
    

                
            


        
            Abstract
Genome-wide association studies (GWAS) have identified thousands of loci associated with complex traits, but it is challenging to pinpoint causal genes in these loci and to exploit subtle association signals. We used tissue-specific quantitative interaction proteomics to map a network of five genes involved in the Mendelian disorder long QT syndrome (LQTS). We integrated the LQTS network with GWAS loci from the corresponding common complex trait, QT-interval variation, to identify candidate genes that were subsequently confirmed in Xenopus laevis oocytes and zebrafish. We used the LQTS protein network to filter weak GWAS signals by identifying single-nucleotide polymorphisms (SNPs) in proximity to genes in the network supported by strong proteomic evidence. Three SNPs passing this filter reached genome-wide significance after replication genotyping. Overall, we present a general strategy to propose candidates in GWAS loci for functional studies and to systematically filter subtle association signals using tissue-specific quantitative interaction proteomics.
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                    Figure 1: General design and experimental workflow of our integrated genetics and proteomics study.[image: ]


Figure 2: Quantitative interaction proteomics of five Mendelian LQTS proteins.[image: ]


Figure 3: Proteomic annotation of GWAS loci coupled to experimental follow-up identifies ATP1B1 as a QT-variation candidate gene.[image: ]


Figure 4: Integrative analysis of the LQTS protein network and GWAS data.[image: ]
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