





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Co-expression patterns define epigenetic regulators associated with neurological dysfunction
  
      Leandros Boukas, James M. Havrilla,  View ORCID ProfileAaron R. Quinlan,  View ORCID ProfileHans T. Bjornsson,  View ORCID ProfileKasper D. Hansen

  
      doi: https://doi.org/10.1101/219097 

  
  
  

Leandros Boukas 
1Human Genetics Training Program, Johns Hopkins University School of Medicine
2McKusick-Nathans Institute of Genetic Medicine, Johns Hopkins University School of Medicine

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


James M. Havrilla 
3Department of Human Genetics, University of Utah

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


Aaron R. Quinlan 
3Department of Human Genetics, University of Utah
4Department of Biomedical Informatics, University of Utah
5USTAR Center for Genetic Discovery, University of Utah

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Aaron R. Quinlan


Hans T. Bjornsson 
2McKusick-Nathans Institute of Genetic Medicine, Johns Hopkins University School of Medicine
6Department of Pediatrics, Johns Hopkins University School of Medicine
7Faculty of Medicine, University of Iceland
8Landspitali University Hospital

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Hans T. Bjornsson
	For correspondence: 
hbjorns1@jhmi.edu
khansen@jhsph.edu


Kasper D. Hansen 
2McKusick-Nathans Institute of Genetic Medicine, Johns Hopkins University School of Medicine
9Department of Biostatistics, Johns Hopkins Bloomberg School of Public Health

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Kasper D. Hansen
	For correspondence: 
hbjorns1@jhmi.edu
khansen@jhsph.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Coding variants in genes encoding for epigenetic regulators are an emerging cause of neurological dysfunction and cancer. However, a systematic effort to identify disease candidates within the human epigenetic machinery (EM) has not been performed, and it is unclear whether features exist that distinguish between variation-intolerant and variation-tolerant EM genes, and between EM genes associated with neurological dysfunction versus cancer. Here, we rigorously define a set of 295 human genes with a direct role in epigenetic regulation (writers, erasers, remodelers, readers). Systematic exploration of these genes reveals that while individual enzymatic functions are always mutually exclusive, readers often also exhibit enzymatic activity as well (dual function EM genes). We find that the majority of EM genes are very intolerant to loss-of-function variation, even when compared to the dosage sensitive group of transcription factors. Using this strategy, we identify 103 novel EM disease candidates. We show that the intolerance to loss-of-function variation is driven by the protein domains encoding the epigenetic function, strongly suggesting that disease is caused by a perturbed chromatin state. Unexpectedly, we also describe a large subset of EM genes that are co-expressed within multiple tissues. This subset is almost exclusively populated by extremely variation-intolerant EM genes, and shows enrichment for dual function EM genes. It is also highly enriched for genes associated with neurological dysfunction, even when accounting for dosage sensitivity, but not for cancer-associated EM genes. These findings prioritize novel disease candidate EM genes, and suggest that the co-expression itself may play a functional role in normal neurological homeostasis.
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