





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Molecular competition can shape enhancer activity in the Drosophila embryo
  
       View ORCID ProfileRachel Waymack, Mario Gad,  View ORCID ProfileZeba Wunderlich

  
      doi: https://doi.org/10.1101/2021.05.07.443186 

  
  
  

Rachel Waymack 
Department of Developmental and Cell Biology, University of California, Irvine, CA 92697

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Rachel Waymack


Mario Gad 
Department of Developmental and Cell Biology, University of California, Irvine, CA 92697

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


Zeba Wunderlich 
Department of Developmental and Cell Biology, University of California, Irvine, CA 92697

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Zeba Wunderlich
	For correspondence: 
zeba@uci.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Summary
Transgenic reporters allow the measurement of regulatory DNA activity in vivo and consequently have long been useful tools in the study of enhancers. Despite the utility of transgenic reporters, few studies have investigated the potential effects these reporters have on the expression of other transgenic reporters or endogenous genes. A full understanding of the impacts transgenic reporters have on expression is required for accurate interpretation of transgenic reporter data and characterization of gene regulatory mechanisms. Here, we investigate the impact transgenic reporters have on the expression of other transgenic reporters and endogenous genes. By measuring the expression of Kruppel (Kr) enhancer reporters in live Drosophila embryos that contain either one or two copies of identical reporters, we find reporters have an inhibitory effect on one another’s expression. Further, expression of a nearby endogenous gene is decreased in the presence of a Kr enhancer reporter. Through the use of competitor binding site arrays, we present evidence that reporters, and potentially endogenous genes, are competing for transcription factors (TFs). Increasing the number of competitor Bcd binding sites decreases the peak levels and spatial extent of Bcd-regulated enhancer reporters’ expression. To understand how small numbers of added TF binding sites could impact gene expression to the extent we observe, we develop a simple thermodynamic model of our system. Our model predicts competition of the measured magnitude specifically if TF binding is restricted to distinct nuclear subregions, underlining the importance of the non-homogenous nature of the nucleus in regulating gene expression.
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