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    Abstract
Quorum sensing (QS) explains a type of bacterial cell-cell communication mediated by exocellular compounds that act as autoinducers (AIs). As such, QS can be considered the most primordial form of language. QS has profound implications for the control of many important traits (e.g. biofilm formation, secretion of virulence factors, etc.). Conceptually, the QS response can be split into its “listening” and “speaking” components, i.e. the power to sense AI levels vs. the ability to synthesize and release these molecules. By explaining the cell-density dependence of QS behavior as the consequence of the system’s arrival to a threshold AI concentration, models of QS have traditionally assumed a salient role for the “QS speaking” module during bacterial cell-to-cell communication. In this paper, we have provided evidence that challenges this AI-centered view of QS and establishes LuxR-like activators at the center of QS. Our observation that highly coordinated, cell-density dependent responses can occur in the absence of AI production, implies that the ability to launch such responses is engrained within the “QS listening” module. Our data indicates that once a critical threshold of intracellular activator monomers in complex with AI is reached, a highly orchestrated QS response ensues. While displaying a clear cell-density dependence, such response does not strictly require the sensing of population levels by individual cells. We additionally show, both in vivo and in silico, that despite their synchronous nature, QS responses do not require that all the cells in the population participate in the response. Central to our analysis was the discovery that percolation theory (PT) can be used to mathematically describe QS responses. While groundbreaking, our results are in agreement with and integrate the latest conclusions reached in the field. We explain for the first time, the cell-density-dependent synchronicity of QS responses as the function of a single protein, the LuxR-like activator, capable of coordinating the temporal response of a population of cells in the absence of cell-to-cell communication. Being QS the most primordial form of speech, our results have important implications for the evolution of language in its ancient chemical form.
	3D
	three dimensional
	ac
	wthreshold intracellular concentration of activator molecules
	AHL
	acyl-homoserine lactone
	AHL fisch
	N-(3-oxohexanoyl)-L-homoserine lactone
	AHL viol
	N-hexanoyl-DL-homoserine-lactone
	AI
	autoinducer
	a.u
	arbitrary units
	BMB
	bromophenol blue
	CA
	trans-cinnamaldehyde
	Fl
	fluorescence intensity
	FI/OD600
	density-normalized fluorescence intensity
	GFP
	green fluorescent protein
	Mw
	molecular weight
	PT
	percolation theory
	QS
	quorum sensing
	tc
	percolation critical time
	wt
	wild type






  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under a CC-BY-NC-ND 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted September 09, 2016.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 A single intracellular protein governs the critical transition from an individual to a coordinated population response during quorum sensing: Origins of primordial language



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      A single intracellular protein governs the critical transition from an individual to a coordinated population response during quorum sensing: Origins of primordial language
    

  
      Celina Vila-Sanjurjo, Christoph Engwer, Xiaofei Qin, Lea Hembach, Tania Verdía-Cotelo, Carmen Remuñán-López, Antón Vila-Sanjurjo, Francisco M. Goycoolea

  
      bioRxiv 074369; doi: https://doi.org/10.1101/074369 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      A single intracellular protein governs the critical transition from an individual to a coordinated population response during quorum sensing: Origins of primordial language
    

  
      Celina Vila-Sanjurjo, Christoph Engwer, Xiaofei Qin, Lea Hembach, Tania Verdía-Cotelo, Carmen Remuñán-López, Antón Vila-Sanjurjo, Francisco M. Goycoolea

  
      bioRxiv 074369; doi: https://doi.org/10.1101/074369 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Microbiology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5176)

	Biochemistry (11640)

	Bioengineering (8679)

	Bioinformatics (29015)

	Biophysics (14861)

	Cancer Biology (11999)

	Cell Biology (17269)

	Clinical Trials (138)

	Developmental Biology (9365)

	Ecology (14080)

	Epidemiology (2067)

	Evolutionary Biology (18203)

	Genetics (12185)

	Genomics (16703)

	Immunology (11791)

	Microbiology (27858)

	Molecular Biology (11479)

	Neuroscience (60482)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3213)

	Physiology (4916)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7315)

	Zoology (1634)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  