





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Differences in protein dosage underlie nongenetic differences in traits
  
       View ORCID ProfileNikolay Burnaevskiy,  View ORCID ProfileBryan Sands, Soo Yun, Patricia M Tedesco, Thomas E Johnson,  View ORCID ProfileMatt Kaeberlein, Roger Brent,  View ORCID ProfileAlexander Mendenhall

  
      doi: https://doi.org/10.1101/431643 

  
  
  

Nikolay Burnaevskiy 
1Department of Pathology, University of Washington, Seattle, Washington

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Nikolay Burnaevskiy


Bryan Sands 
1Department of Pathology, University of Washington, Seattle, Washington

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Bryan Sands


Soo Yun 
1Department of Pathology, University of Washington, Seattle, Washington

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


Patricia M Tedesco 
2Department of Integrative Physiology, University of Colorado, Boulder, Colorado

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


Thomas E Johnson 
2Department of Integrative Physiology, University of Colorado, Boulder, Colorado

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


Matt Kaeberlein 
1Department of Pathology, University of Washington, Seattle, Washington

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Matt Kaeberlein


Roger Brent 
3Division of Basic Sciences, Fred Hutchinson Cancer Research Center, Seattle, Washington

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


Alexander Mendenhall 
1Department of Pathology, University of Washington, Seattle, Washington

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Alexander Mendenhall
	For correspondence: 
alexworm@uw.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Genes and environments do not entirely explain variation in biological traits. Discrete and complex traits manifest distinctly in isogenic organisms in homogenous environments. One cause of variation in traits is variation in the expression of genes. We do not understand how variation in gene expression arises among isogenic individuals, nor do we fully understand the consequences. Here, for the first time in a metazoan, we quantified sources of cell-to-cell variation in gene expression to understand how it arises in the cells of Caenorhabditis elegans. We adapted an experimental approach and analytical framework we used previously in Saccharomyces cerevisiae. We measured cell-to-cell variation in gene expression attributable to: 1) stochastic molecular events in transcription and translation (a.k.a. intrinsic noise) and/or allele access, 2) pathway-specific signaling noise, and 3) general differences in protein dosage resulting from global differences in protein production or turnover. Surprisingly, and in contrast with single celled organisms, in C. elegans cells, general differences in protein dosage constitute the major source of variation. Cells with high protein dosage came from animals with high protein dosage. These differences in protein dosage were consequential. Animals that made more reporter proteins had discrete traits consistent with higher dosage of unrelated neomycin resistance and Ras gain-of-function proteins, consistent with global variation in protein dosage. Our results suggest that the natural axis of protein dosage underlies nongenetic, nonenvironmental differences in complex and discrete traits, including penetrance and expressivity of hypomorphic and hypermorphic alleles. They also raise the possibility that differences in penetrance caused by differences in protein dosage might be responsible for some of the missing heritability in genome wide association studies.
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