





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Spontaneous adaptation of ion selectivity in a bacterial flagellar motor
  
      Pietro Ridone, Tsubasa Ishida,  View ORCID ProfileYoshiyuki Sowa,  View ORCID ProfileMatthew A. B. Baker

  
      doi: https://doi.org/10.1101/2021.01.26.427765 

  
  
  

Pietro Ridone 
1School of Biotechnology and Biomolecular Sciences, University of New South Wales, Sydney, Australia

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


Tsubasa Ishida 
2Department of Frontier Bioscience, Hosei University, Tokyo, Japan

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


Yoshiyuki Sowa 
2Department of Frontier Bioscience, Hosei University, Tokyo, Japan
3Research Center for Micro-Nano Technology, Hosei University, Tokyo, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Yoshiyuki Sowa


Matthew A. B. Baker 
1School of Biotechnology and Biomolecular Sciences, University of New South Wales, Sydney, Australia
4CSIRO Synthetic Biology Future Science Platform, Brisbane, Australia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Matthew A. B. Baker
	For correspondence: 
matthew.baker@unsw.edu.au




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    ABSTRACT
Motility provides a selective advantage to many bacterial species and is often achieved by rotation of flagella that propel the cell towards more favourable conditions. In most species, the rotation of the flagellum, driven by the Bacterial Flagellar Motor (BFM), is powered by H+ or Na+ ion transit through the torque-generating stator subunits of the motor complex. The ionic requirements for motility appear to have adapted to environmental changes throughout history but the molecular basis of this adaptation, and the constraints which govern the evolution of the stator proteins are unknown. Here we use CRISPR-mediated genome engineering to replace the native H+-powered stator genes of Escherichia coli with a compatible sodium-powered stator set from Vibrio alginolyticus and subsequently direct the evolution of the stators to revert to H+-powered motility. Evidence from whole genome sequencing indicates both flagellar- and non-flagellar-associated genes that are involved in longer-term adaptation to new power sources. Overall, transplanted Na+-powered stator genes can spontaneously incorporate novel mutations that allow H+-motility when environmental Na+ is lacking.
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