





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Moderate amounts of epistasis are not evolutionarily stable in small populations
  
       View ORCID ProfileDariya K. Sydykova,  View ORCID ProfileThomas LaBar,  View ORCID ProfileChristoph Adami,  View ORCID ProfileClaus O. Wilke

  
      doi: https://doi.org/10.1101/752535 

  
  
  

Dariya K. Sydykova 
1Department of Integrative Biology, The University of Texas at Austin
2BEACON Center for the Study of Evolution Action, Michigan State University

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Dariya K. Sydykova


Thomas LaBar 
2BEACON Center for the Study of Evolution Action, Michigan State University
3Department of Molecular and Cell Biology, Harvard University

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Thomas LaBar


Christoph Adami 
2BEACON Center for the Study of Evolution Action, Michigan State University
4Department of Microbiology and Molecular Genetics, Michigan State University
5Department of Physics and Astronomy, Arizona State University

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Christoph Adami


Claus O. Wilke 
1Department of Integrative Biology, The University of Texas at Austin
2BEACON Center for the Study of Evolution Action, Michigan State University

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Claus O. Wilke
	For correspondence: 
wilke@austin.utexas.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
High mutation rates select for the evolution of mutational robustness where populations inhabit flat fitness peaks with little epistasis, protecting them from lethal mutagenesis. Recent evidence suggests that a different effect protects small populations from extinction via the accumulation of deleterious mutations. In drift robustness, populations tend to occupy peaks with steep flanks and positive epistasis between mutations. However, it is not known what happens when mutation rates are high and population sizes are small at the same time. Using a simple fitness model with variable epistasis, we show that the equilibrium fitness has a minimum as a function of the parameter that tunes epistasis, implying that this critical point is an unstable fixed point for evolutionary trajectories. In agent-based simulations of evolution at finite mutation rate, we demonstrate that when mutations can change epistasis, trajectories with a subcritical value of epistasis evolve to decrease epistasis, while those with supercritical initial points evolve towards higher epistasis. These two fixed points can be identified with mutational and drift robustness, respectively.
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