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    Abstract
Genome-wide association studies have identified hundreds of risk loci for autoimmune disease, yet only a minority (~25%) share a single genetic effect with changes to gene expression (eQTLs) in primary immune cell types. RNA-Seq based quantification at whole-gene resolution, where abundance is estimated by culminating expression of all transcripts or exons of the same gene, is likely to account for this observed lack of colocalisation as subtle isoform switches and expression variation in independent exons are concealed. We perform integrative cis-eQTL analysis using association data from twenty autoimmune diseases (846 SNPs; 584 independent loci), with RNA-Seq expression from the GEUVADIS cohort profiled at gene-, isoform-, exon-, junction-, and intron-level resolution. After testing for a shared causal variant, we found exon-, and junction-level analyses produced the greatest frequency of candidate-causal cis-eQTLs; many of which were concealed at whole-gene resolution. In fact, only 9% of autoimmune loci shared a disease-relevant eQTL effect at gene-level. Expression profiling at all resolutions however was necessary to capture the full array of eQTL associations, and by doing so, we found 45% of loci were candidate-causal cis-eQTLs. Our findings are provided as a web resource for the functional annotation of autoimmune disease association studies (www.insidegen.com). As an example, we dissect the genetic associations of Ankylosing Spondylitis as only a handful of loci have documented causative relationships with gene expression. We classified fourteen of the thirty-one associated SNPs as candidate-causal cis-eQTLs. Many of the newly implicated genes had direct relevance to inflammation through regulation of TNF signalling (for example NFATC2IP, PDE4A, and RUSC1), and were supported by integration of functional genomic data from epigenetic and chromatin interaction studies. We have provided a deeper mechanistic understanding of the genetic regulation of gene expression in autoimmune disease by profiling the transcriptome at multiple resolutions.
Author Summary It is now well acknowledged that non-coding genetic variants contribute to susceptibility of autoimmune disease through alteration of gene expression levels (eQTLs). Identifying the variants that are causal to both disease risk and changes to expression levels has not been easy and we believe this is in part due to how expression is quantified using RNA-Sequencing (RNA-Seq). Whole-gene expression, where abundance is estimated by culminating expression of all transcripts or exons of the same gene, is conventionally used in eQTL analysis. This low resolution may conceal subtle isoform switches and expression variation in independent exons. Using isoform-, exon-, and junction-level quantification can not only point to the candidate genes involved, but also the specific transcripts implicated. We make use of existing RNA-Seq expression data profiled at gene-, isoform-, exon-, junction-, and intron-level, and perform eQTL analysis using association data from twenty autoimmune diseases. We find exon-, and junction-level thoroughly outperform gene-level analysis, and by leveraging all five quantification types, we find 45% of autoimmune loci share a single genetic effect with gene expression. We highlight that existing and new eQTL cohorts using RNA-Seq should profile expression at multiple resolutions to maximise the ability to detect causal eQTLs and candidate-genes.





  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under a CC-BY 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted April 19, 2017.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Leveraging the resolution of RNA-Seq markedly increases the number of causal eQTLs and candidate genes in human autoimmune disease: Mapping eQTLs in autoimmune disease using RNA-Seq



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Leveraging the resolution of RNA-Seq markedly increases the number of causal eQTLs and candidate genes in human autoimmune disease: Mapping eQTLs in autoimmune disease using RNA-Seq
    

  
      Christopher A. Odhams, Deborah S. Cunninghame Graham, Timothy J. Vyse

  
      bioRxiv 128728; doi: https://doi.org/10.1101/128728 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Leveraging the resolution of RNA-Seq markedly increases the number of causal eQTLs and candidate genes in human autoimmune disease: Mapping eQTLs in autoimmune disease using RNA-Seq
    

  
      Christopher A. Odhams, Deborah S. Cunninghame Graham, Timothy J. Vyse

  
      bioRxiv 128728; doi: https://doi.org/10.1101/128728 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Genetics




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5176)

	Biochemistry (11642)

	Bioengineering (8680)

	Bioinformatics (29018)

	Biophysics (14864)

	Cancer Biology (11999)

	Cell Biology (17269)

	Clinical Trials (138)

	Developmental Biology (9365)

	Ecology (14084)

	Epidemiology (2067)

	Evolutionary Biology (18204)

	Genetics (12185)

	Genomics (16705)

	Immunology (11792)

	Microbiology (27859)

	Molecular Biology (11481)

	Neuroscience (60491)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3213)

	Physiology (4916)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7317)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  