







    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: 05 November 2008



                    X-ray structure of a pentameric ligand-gated ion channel in an apparently open conformation

                    	Nicolas Bocquet1Â na1, 
	Hugues Nury1,2Â na1, 
	Marc Baaden4, 
	Chantal Le Poupon1, 
	Jean-Pierre Changeux3, 
	Marc Delarue2 & 
	â€¦
	Pierre-Jean Corringer1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 457,Â pages 111â€“114 (2009)Cite this article
                    

                    
        
            	
                        6339 Accesses

                    
	
                        589 Citations

                    
	
                            4 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Pentameric ligand-gated ion channels from the Cys-loop family mediate fast chemo-electrical transduction1,2,3, but the mechanisms of ion permeation and gating of these membrane proteins remain elusive. Here we present the X-ray structure at 2.9â€‰Ã… resolution of the bacterial Gloeobacter violaceus pentameric ligand-gated ion channel homologue4 (GLIC) at pH 4.6 in an apparently open conformation. This cationic channel is known to be permanently activated by protons5. The structure is arranged as a funnel-shaped transmembrane pore widely open on the outer side and lined by hydrophobic residues. On the inner side, a 5â€‰Ã… constriction matches with rings of hydrophilic residues that are likely to contribute to the ionic selectivity6,7,8,9. Structural comparison with ELIC, a bacterial homologue from Erwinia chrysanthemi solved in a presumed closed conformation10, shows a wider pore where the narrow hydrophobic constriction found in ELIC is removed. Comparative analysis of GLIC and ELIC reveals, in concert, a rotation of each extracellular Î²-sandwich domain as a rigid body, interface rearrangements, and a reorganization of the transmembrane domain, involving a tilt of the M2 and M3 Î±-helices away from the pore axis. These data are consistent with a model of pore opening based on both quaternary twist and tertiary deformation.
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                    Figure 1: 
                        GLIC structure.
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Figure 2: 
                        GLIC and ELIC pores.
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Figure 3: 
                        Open GLIC and closed ELIC structure comparison.
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