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    Abstract
Gene expression in Saccharomyces cerevisiae is regulated at multiple levels. Genomic and epigenomic mapping of transcription factors and chromatin components has led to the definition and delineation of various regulatory elements. Enhancers, promoters, 5’ untranslated regions (5’UTR) and transcription terminators/3’ untranslated regions (3’UTR) have all been defined. However, the specific contributions of each of these features as part of a regulatory unit and the functional communications between these regulatory elements remains under explored.
We built a combinatorial library of 26 different enhancers, core promoters, 5’UTRs and transcription terminators/3’UTRs. This library was analyzed with respect to gene expression in order to better understand the interactions between different regulatory elements. In the process we developed new methods to estimate the contribution of individual regulatory parts from just a few simple measurements. Our data show that different pairs of regulatory parts follow specific interaction rules affecting overall activity either positively or negatively. We find that while enhancers are the initiators of gene activity, core promoters modulate the levels of enhancer mediated expression. Cluster analysis based on expression show that TATA-box containing core promoters appear to increase enhancer-driven transcription to a greater extent than TATA-less promoters. Principal component analysis highlight outliers and suggest differences in mechanisms of regulation. These results provide a system to characterize regulatory elements and use these elements in the design of synthetic regulatory circuits.




  


  
  



  
      
  
  
    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 September 23, 2019.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     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 
 Combinatorial analysis of Saccharomyces cerevisiae regulatory elements



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Combinatorial analysis of Saccharomyces cerevisiae regulatory elements
    

  
      N. Dhillon, R. Shelansky, B. Townshend, M. Jain, H. Boeger, D. Endy, R.T. Kamakaka

  
      bioRxiv 777763; doi: https://doi.org/10.1101/777763 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Combinatorial analysis of Saccharomyces cerevisiae regulatory elements
    

  
      N. Dhillon, R. Shelansky, B. Townshend, M. Jain, H. Boeger, D. Endy, R.T. Kamakaka

  
      bioRxiv 777763; doi: https://doi.org/10.1101/777763 

  
  
  


  

  
  	      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

    
  
  
    	Synthetic Biology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5179)

	Biochemistry (11651)

	Bioengineering (8683)

	Bioinformatics (29027)

	Biophysics (14868)

	Cancer Biology (12003)

	Cell Biology (17275)

	Clinical Trials (138)

	Developmental Biology (9368)

	Ecology (14090)

	Epidemiology (2067)

	Evolutionary Biology (18211)

	Genetics (12188)

	Genomics (16710)

	Immunology (11798)

	Microbiology (27877)

	Molecular Biology (11487)

	Neuroscience (60516)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3216)

	Physiology (4918)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2869)

	Systems Biology (7318)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  