





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Large-scale trans-eQTLs affect hundreds of transcripts and mediate patterns of transcriptional co-regulation Short: trans-eQTLs reveal patterns of transcriptional co-regulation
  
       View ORCID ProfileBoel Brynedal, JinMyung Choi, Towfique Raj, Robert Bjornson, Barbara E Stranger,  View ORCID ProfileBenjamin M Neale,  View ORCID ProfileBenjamin F Voight,  View ORCID ProfileChris Cotsapas

  
      doi: https://doi.org/10.1101/056283 

  
  
  

Boel Brynedal 
1Department of Neurology, Yale University School of Medicine, New Haven CT 06520
2Program in Medical and Population Genetics, Broad Institute, Cambridge, MA 02142

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Boel Brynedal


JinMyung Choi 
1Department of Neurology, Yale University School of Medicine, New Haven CT 06520

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Towfique Raj 
2Program in Medical and Population Genetics, Broad Institute, Cambridge, MA 02142
3Division of Genetics, Brigham and Women's Hospital, Boston, MA 02115
4Department of Neurology, Brigham and Women's Hospital, Boston, MA 02115
5Harvard Medical School, Boston, MA 02115

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Robert Bjornson 
6Department of Computer Science, Yale University, New Haven CT 06510

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Barbara E Stranger 
7Institute for Genomics and Systems Biology The University of Chicago, Chicago IL 60637

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Benjamin M Neale 
2Program in Medical and Population Genetics, Broad Institute, Cambridge, MA 02142
5Harvard Medical School, Boston, MA 02115
8Analytical and Translational Genetics Unit, Massachusetts General Hospital, Boston, MA 02114

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Benjamin M Neale


Benjamin F Voight 
9Department of Systems Pharmacology and Translational Therapeutics, Perelman School of Medicine, University of Pennsylvania, Philadelphia PA 19104
10Department of Genetics, Perelman School of Medicine, University of Pennsylvania, Philadelphia PA 19104
11Institute of Translational Medicine and Therapeutics, Perelman School of Medicine, University of Pennsylvania, Philadelphia PA 19104

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Benjamin F Voight


Chris Cotsapas 
1Department of Neurology, Yale University School of Medicine, New Haven CT 06520
2Program in Medical and Population Genetics, Broad Institute, Cambridge, MA 02142
12Department of Genetics, Yale University School of Medicine, New Haven CT 06520

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Chris Cotsapas
	For correspondence: 
cotsapas@broadinstitute.org




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Genetic variation affecting gene regulation is a driver of phenotypic differences between individuals and can be used to uncover how biological processes are organized in a cell. Although detecting cis-eQTLs is now routine, trans-eQTLs have proven more challenging to find due to the modest variance explained and the multiple testing burden when comparing millions of SNPs for association to thousands of transcripts. Here, we provide evidence for the existence of trans-eQTLs by looking for SNPs associated with the expression of multiple genes simultaneously. We find substantial evidence of trans-eQTLs, with an 1.8-fold enrichment in nominally significant markers in all three populations and significant overlap between results across the populations. These trans-eQTLs target the same genes and show the same direction of effect across populations. We define a high-confidence set of eight independent trans-eQTLs which are associated to multiple transcripts in all three populations, and affect the same targets in all three populations with the same direction of effect. We then show that target transcripts of trans-eQTLs encode proteins that interact more frequently than expected by chance, and are enriched for pathway annotations indicative of roles in basic cell homeostasis. Thus, we have demonstrated that trans-eQTLs can be accurately identified even in studies of limited sample size.
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