





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Quantifying the degree of sharing of genetic and non-genetic causes of gene expression variability across four tissues
  
      Alfonso Buil, Ana Viñuela, Andrew A. Brown, Matthew N. Davies, Ismael Padioleau, Deborah Bielser, Luciana Romano, Daniel Glass, Paola Di Meglio, Kerrin S. Small, Timothy D. Spector, Emmanouil T. Dermitzakis

  
      doi: https://doi.org/10.1101/053355 

  
  
  

Alfonso Buil 
1Department of Genetic Medicine and Development, University of Geneva Medical School, 1211 Geneva, Switzerland
2Institute for Genetics and Genomics in Geneva (iGE3), University of Geneva, 1211 Geneva, Switzerland
3Swiss Institute of Bioinformatics, 1211 Geneva, Switzerland

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


Ana Viñuela 
1Department of Genetic Medicine and Development, University of Geneva Medical School, 1211 Geneva, Switzerland
2Institute for Genetics and Genomics in Geneva (iGE3), University of Geneva, 1211 Geneva, Switzerland
3Swiss Institute of Bioinformatics, 1211 Geneva, Switzerland
4Department of Twin Research and Genetic Epidemiology, King’s College London, St Thomas’ Campus, Westminster Bridge Road, SE1 7EH London, United Kingdom

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


Andrew A. Brown 
1Department of Genetic Medicine and Development, University of Geneva Medical School, 1211 Geneva, Switzerland
2Institute for Genetics and Genomics in Geneva (iGE3), University of Geneva, 1211 Geneva, Switzerland
3Swiss Institute of Bioinformatics, 1211 Geneva, Switzerland
5Wellcome Trust Sanger Institute, Hinxton, Cambridge, UK
6NORMENT, KG Jebsen Centre for Psychosis Research, Division of Mental Health and Addiction, Oslo University Hospital, Oslo, Norway

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


Matthew N. Davies 
4Department of Twin Research and Genetic Epidemiology, King’s College London, St Thomas’ Campus, Westminster Bridge Road, SE1 7EH London, United Kingdom
7Translational Oncogenomics Laboratory, Centre for Evolution and Cancer, Division of Molecular Pathology, The Institute of Cancer Research, London, United Kingdom

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


Ismael Padioleau 
1Department of Genetic Medicine and Development, University of Geneva Medical School, 1211 Geneva, Switzerland
2Institute for Genetics and Genomics in Geneva (iGE3), University of Geneva, 1211 Geneva, Switzerland
3Swiss Institute of Bioinformatics, 1211 Geneva, Switzerland

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


Deborah Bielser 
1Department of Genetic Medicine and Development, University of Geneva Medical School, 1211 Geneva, Switzerland
2Institute for Genetics and Genomics in Geneva (iGE3), University of Geneva, 1211 Geneva, Switzerland
3Swiss Institute of Bioinformatics, 1211 Geneva, Switzerland

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


Luciana Romano 
1Department of Genetic Medicine and Development, University of Geneva Medical School, 1211 Geneva, Switzerland
2Institute for Genetics and Genomics in Geneva (iGE3), University of Geneva, 1211 Geneva, Switzerland
3Swiss Institute of Bioinformatics, 1211 Geneva, Switzerland

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


Daniel Glass 
4Department of Twin Research and Genetic Epidemiology, King’s College London, St Thomas’ Campus, Westminster Bridge Road, SE1 7EH London, United Kingdom

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


Paola Di Meglio 
4Department of Twin Research and Genetic Epidemiology, King’s College London, St Thomas’ Campus, Westminster Bridge Road, SE1 7EH London, United Kingdom

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


Kerrin S. Small 
4Department of Twin Research and Genetic Epidemiology, King’s College London, St Thomas’ Campus, Westminster Bridge Road, SE1 7EH London, United Kingdom

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


Timothy D. Spector 
4Department of Twin Research and Genetic Epidemiology, King’s College London, St Thomas’ Campus, Westminster Bridge Road, SE1 7EH London, United Kingdom

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


Emmanouil T. Dermitzakis 
1Department of Genetic Medicine and Development, University of Geneva Medical School, 1211 Geneva, Switzerland
2Institute for Genetics and Genomics in Geneva (iGE3), University of Geneva, 1211 Geneva, Switzerland
3Swiss Institute of Bioinformatics, 1211 Geneva, Switzerland

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




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Gene expression can provide biological mechanisms which underlie genetic associations with complex traits and diseases, but often the most relevant tissue for the trait is inaccessible and a proxy is the only alternative. Here, we investigate shared and tissue specific patterns of variability in expression in multiple tissues, to quantify the degree of sharing of causes (genetic or non-genetic) of variability in gene expression among tissues. Using gene expression in ~800 female twins from the TwinsUK cohort in skin, fat, whole blood and lymphoblastoid cell lines (LCLs), we identified 9166 significant cis-eQTLs in fat, 9551 in LCLs, 8731 in skin and 5313 in blood (1% FDR). We observed up to 80% of cis-eQTLs are shared in pairs of tissues. In addition, the cis genetic correlation between tissues is > 90% for 35% of the genes, indicating for these genes a largely tissue-shared component of cis regulation. However, variance components show that cis genetic signals explain only a small fraction of the variation in expression, with from 67–87% of the variance explained by environmental factors, and 53% of the genetic effects occurring in trans. We observe a trans genetic correlation of 0 for all genes except a few which show correlation between fat and skin expression. The environmental effects are also observed to be entirely tissue specific, despite related tissues largely sharing exposures. These results demonstrate that patterns of gene expression are largely tissue specific, strongly supporting the need to study higher order regulatory interactions in the appropriate tissue context with large samples sizes and diversity of environmental contexts.
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