





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Computational redesign of the Escherichia coli ribose-binding protein ligand binding pocket for 1,3-cyclohexanediol and cyclohexanol
  
      Diogo Tavares, Artur Reimer, Shantanu Roy, Aurélie Joublin, Vladimir Sentchilo,  View ORCID ProfileJan Roelof van der Meer

  
      doi: https://doi.org/10.1101/559328 

  
  
  

Diogo Tavares 
1Department of Fundamental Microbiology, University of Lausanne, 1015 Lausanne, Switzerland

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


Artur Reimer 
1Department of Fundamental Microbiology, University of Lausanne, 1015 Lausanne, Switzerland

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


Shantanu Roy 
1Department of Fundamental Microbiology, University of Lausanne, 1015 Lausanne, Switzerland

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


Aurélie Joublin 
1Department of Fundamental Microbiology, University of Lausanne, 1015 Lausanne, Switzerland

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


Vladimir Sentchilo 
1Department of Fundamental Microbiology, University of Lausanne, 1015 Lausanne, Switzerland

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


Jan Roelof van der Meer 
1Department of Fundamental Microbiology, University of Lausanne, 1015 Lausanne, Switzerland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jan Roelof van der Meer
	For correspondence: 
janroelof.vandermeer@unil.ch




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Bacterial periplasmic-binding proteins have been acclaimed as general biosensing platform, but their range of natural ligands is too limited for optimal development of chemical compound detection. Computational redesign of the ligand-binding pocket of periplasmic-binding proteins may yield variants with new properties, but, despite earlier claims, genuine changes of specificity to non-natural ligands have so far not been achieved. In order to better understand the reasons of such limited success, we revisited here the Escherichia coli RbsB ribose-binding protein, aiming to achieve perceptible transition from ribose to structurally related chemical ligands 1,3-cyclohexanediol and cyclohexanol. Combinations of mutations were computationally predicted for nine residues in the RbsB binding pocket, then synthesized and tested in an E. coli reporter chassis. Two million variants were screened in a microcolony-in-bead fluorescence-assisted sorting procedure, which yielded six mutants no longer responsive to ribose but with 1.2-1.5 times induction in presence of 1 mM 1,3-cyclohexanediol, one of which responded to cyclohexanol as well. Isothermal microcalorimetry confirmed 1,3-cyclohexanediol binding, although only two mutant proteins were sufficiently stable upon purification. Circular dichroism spectroscopy indicated discernable structural differences between these two mutant proteins and wild-type RbsB. This and further quantification of periplasmic-space abundance suggested most mutants to be prone to misfolding and/or with defects in translocation compared to wild-type. Our results thus affirm that computational design and library screening can yield RbsB mutants with recognition of non-natural but structurally similar ligands. The inherent arisal of protein instability or misfolding concomitant with designed altered ligand-binding pockets should be overcome by new experimental strategies or by improved future protein design algorithms.
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