





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Nuclear gene proximity and protein interactions shape transcript covariances in mammalian single cells
  
      Marcel Tarbier, Sebastian D. Mackowiak, João Frade, Silvina Catuara-Solarz, Inna Biryukova, Eleni Gelali, Diego Bárcena Menéndez, Luis Zapata, Stephan Ossowski, Magda Bienko, Caroline J. Gallant, Marc R. Friedländer

  
      doi: https://doi.org/10.1101/771402 

  
  
  

Marcel Tarbier 
1Science for Life Laboratory, Department of Molecular Biosciences, The Wenner-Gren Institute, Stockholm University, Stockholm, Sweden

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


Sebastian D. Mackowiak 
1Science for Life Laboratory, Department of Molecular Biosciences, The Wenner-Gren Institute, Stockholm University, Stockholm, Sweden

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


João Frade 
2Centre for Genomic Regulation (CRG), The Barcelona Institute for Science and Technology, Barcelona, Spain

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


Silvina Catuara-Solarz 
2Centre for Genomic Regulation (CRG), The Barcelona Institute for Science and Technology, Barcelona, Spain

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


Inna Biryukova 
1Science for Life Laboratory, Department of Molecular Biosciences, The Wenner-Gren Institute, Stockholm University, Stockholm, Sweden

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


Eleni Gelali 
4Science for Life Laboratory, Department of Medical Biochemistry and Biophysics, Karolinska Institutet, Stockholm, Sweden

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


Diego Bárcena Menéndez 
2Centre for Genomic Regulation (CRG), The Barcelona Institute for Science and Technology, Barcelona, Spain

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


Luis Zapata 
2Centre for Genomic Regulation (CRG), The Barcelona Institute for Science and Technology, Barcelona, Spain
5Center for Evolution and Cancer, The Institute of Cancer Research, London, UK

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


Stephan Ossowski 
2Centre for Genomic Regulation (CRG), The Barcelona Institute for Science and Technology, Barcelona, Spain
3Department of Experimental and Health Sciences, University Pompeu Fabra, Barcelona, Spain
6Institute of Medical genetics and Applied Genomics, University of Tübingen, Tübingen, Germany

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


Magda Bienko 
4Science for Life Laboratory, Department of Medical Biochemistry and Biophysics, Karolinska Institutet, Stockholm, Sweden

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


Caroline J. Gallant 
7Department of Immunology, Genetics and Pathology, Uppsala University, Uppsala, Sweden

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


Marc R. Friedländer 
1Science for Life Laboratory, Department of Molecular Biosciences, The Wenner-Gren Institute, Stockholm University, Stockholm, Sweden

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
marc.friedlander@scilifelab.se




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Single-cell RNA sequencing studies into gene co-expression patterns could yield important new regulatory and functional insights, but have so far been limited by the confounding effects of cell differentiation and the cell cycle. We apply a tailored experimental design that eliminates these confounders, and report >80,000 intrinsically covarying gene pairs in mouse embryonic stem cells. These covariances form a network with biological properties, outlining known and novel gene interactions. We provide the first evidence that miRNAs naturally induce transcriptome-wide covariances, and compare the relative importance of nuclear organization, transcriptional and post-transcriptional regulation in defining covariances. We find that nuclear organization has the greatest impact, and that genes encoding for physically interacting proteins specifically tend to covary, suggesting importance for protein complex stoichiometry. Our results lend support to the concept of post-transcriptional ‘RNA operons’, but we further present evidence that nuclear proximity of genes on the same or even distinct chromosomes also provides substantial functional regulation in mammalian single cells.
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