





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Emergence of phenotypically distinct subpopulations is a factor in adaptation of recombinant Saccharomyces cerevisiae under glucose-limited conditions
  
      Naia Risager Wright, Tune Wulff, Christopher T. Workman, Nanna Petersen Rønnest,  View ORCID ProfileNikolaus Sonnenschein

  
      doi: https://doi.org/10.1101/2021.01.18.427050 

  
  
  

Naia Risager Wright 
1Novo Nordisk A/S, Novo Alle 1, 2880 Bagsværd, Denmark
3Department of Biotechnology and Biomedicine, Technical University of Denmark, Building 223, Søltofts Plads, 2800 Kgs. Lyngby, Denmark

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


Tune Wulff 
2The Novo Nordisk Foundation Center for Biosustainability, Technical University of Denmark, Building 220, Kemitorvet, 2800 Kgs. Lyngby, Denmark

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


Christopher T. Workman 
3Department of Biotechnology and Biomedicine, Technical University of Denmark, Building 223, Søltofts Plads, 2800 Kgs. Lyngby, Denmark

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


Nanna Petersen Rønnest 
1Novo Nordisk A/S, Novo Alle 1, 2880 Bagsværd, Denmark

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


Nikolaus Sonnenschein 
3Department of Biotechnology and Biomedicine, Technical University of Denmark, Building 223, Søltofts Plads, 2800 Kgs. Lyngby, Denmark

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Nikolaus Sonnenschein
	For correspondence: 
niso@dtu.dk




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	Data/Code
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Cells cultured in a nutrient-limited environment can undergo adaptation, which confers improved fitness under long-term energy limitation. We have previously shown how a recombinant S. cerevisiae strain, producing a heterologous insulin product, under glucose-limited conditions adapts over time at the average population level.
In this paper, we investigated this adaptation at the single-cell level by application of FACS and showed that three apparent phenotypes underlie the adaptive response observed at the bulk level: (1) cells that drastically reduced insulin production (23 %), (2) cells with reduced enzymatic capacity in central carbon metabolism (46 %), (3) cells that exhibited pseudohyphal growth (31 %). We speculate that the phenotypic heterogeneity is a result of different mechanisms to increase fitness. Cells with reduced insulin productivity have increased fitness by reducing the burden of the heterologous insulin production and the populations with reduced enzymatic capacity of the central carbon metabolism and pseudohyphal growth have increased fitness towards the glucose-limited conditions.
The results highlight the importance of considering population heterogeneity when studying adaptation and evolution.
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