







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 07 December 2008



                    Enterotoxigenic Escherichia coli EtpA mediates adhesion between flagella and host cells

                    	Koushik Roy1, 
	George M. Hilliard2, 
	David J. Hamilton3, 
	Jiwen Luo1, 
	Marguerite M. Ostmann4 & 
	â€¦
	James M. Fleckenstein1,2,5Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 457,Â pages 594â€“598 (2009)Cite this article
                    

                    
        
            	
                        2181 Accesses

                    
	
                        153 Citations

                    
	
                            4 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Adhesion to epithelial cells1 and flagella-mediated motility are critical virulence traits for many Gram-negative pathogens, including enterotoxigenic Escherichia coli (ETEC)2, a major cause of diarrhoea in travellers and children in developing countries3,4. Many flagellated pathogens export putative adhesins belonging to the two-partner secretion (TPS) family5. However, the actual function of these adhesins remains largely undefined. Here we demonstrate that EtpA, a TPS exoprotein adhesin of enterotoxigenic E. coli6, mimics and interacts with highly conserved regions of flagellin, the major subunit of flagella, and that these interactions are critical for adherence and intestinal colonization. Although conserved regions of flagellin are mostly buried in the flagellar shaft7, our results suggest that they are at least transiently exposed at the tips of flagella where they capture EtpA adhesin molecules for presentation to eukaryotic receptors. Similarity of EtpA to molecules encoded by other motile pathogens suggests a potential common pattern for bacterial adhesion, whereas participation of conserved regions of flagellin in adherence has implications for development of vaccines for Gram-negative pathogens.
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                    Figure 1: 
                        EtpA and flagella contribute to ETEC adhesion.
                      [image: ]


Figure 2: 
                        EtpA interacts with conserved regions of flagellins.
                      [image: ]


Figure 3: 
                        ETEC engage host cells through tips of flagella where EtpA interacts with highly conserved regions of flagellin.
                      [image: ]


Figure 4: 
                        ETEC adherence to epithelial cells 
                        in vitro
                         and small intestinal colonization require the interaction of EtpA and flagellin.
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Figure 5: 
                        Vaccination with flagellin inhibits ETEC infection in mice.
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