





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        A system for gene expression noise control in yeast
  
      Max Mundt, Alexander Anders, Seán Murray, Victor Sourjik

  
      doi: https://doi.org/10.1101/359042 

  
  
  

Max Mundt 
1Max Planck Institute for Terrestrial Microbiology
2LOEWE Center for Synthetic Microbiology (SYNMIKRO), 35043 Marburg, Germany

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


Alexander Anders 
1Max Planck Institute for Terrestrial Microbiology
2LOEWE Center for Synthetic Microbiology (SYNMIKRO), 35043 Marburg, Germany

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


Seán Murray 
1Max Planck Institute for Terrestrial Microbiology
2LOEWE Center for Synthetic Microbiology (SYNMIKRO), 35043 Marburg, Germany

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


Victor Sourjik 
1Max Planck Institute for Terrestrial Microbiology
2LOEWE Center for Synthetic Microbiology (SYNMIKRO), 35043 Marburg, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
victor.sourjik@synmikro.mpi-marburg.mpg.de




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Gene expression noise arises from stochastic variation in the synthesis and degradation of mRNA and protein molecules and creates differences in protein numbers across populations of genetically identical cells. Such variability can lead to imprecision and reduced performance of both native and synthetic networks. In principle, gene expression noise can be controlled through the rates of transcription, translation and degradation, such that different combinations of those rates lead to the same protein concentrations but at different noise levels. Here, we present a “noise tuner” which allows orthogonal control over the transcription and the mRNA degradation rates by two different inducer molecules. Combining experiments with theoretical analysis, we show that in this system the noise is largely determined by the transcription rate whereas mean expression can be independently adjusted by mRNA stability. This noise tuner enables twofold changes in gene expression noise over a fivefold range of mean protein levels. We demonstrated the efficacy of the noise tuner in a complex regulatory network by varying gene expression noise in the mating pathway of Saccharomyces cerevisiae, which allowed us to control the output noise and the mutual information transduced through the pathway. The noise tuner thus represents an effective tool of gene expression noise control, both to interrogate noise sensitivity of natural networks and enhance performance of synthetic circuits.
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