







    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



	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 30 May 2002



                    Crystal structure and mechanism of a calcium-gated potassium channel

                    	Youxing Jiang1, 
	Alice Lee1, 
	Jiayun Chen1, 
	Martine Cadene1, 
	Brian T. Chait1 & 
	â€¦
	Roderick MacKinnon1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 417,Â pages 515â€“522 (2002)Cite this article
                    

                    
        
            	
                        8827 Accesses

                    
	
                        1147 Citations

                    
	
                            7 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Ion channels exhibit two essential biophysical properties; that is, selective ion conduction, and the ability to gate-open in response to an appropriate stimulus. Two general categories of ion channel gating are defined by the initiating stimulus: ligand binding (neurotransmitter- or second-messenger-gated channels) or membrane voltage (voltage-gated channels). Here we present the structural basis of ligand gating in a K+ channel that opens in response to intracellular Ca2+. We have cloned, expressed, analysed electrical properties, and determined the crystal structure of a K+ channel (MthK) from Methanobacterium thermoautotrophicum in the Ca2+-bound, opened state. Eight RCK domains (regulators of K+ conductance) form a gating ring at the intracellular membrane surface. The gating ring uses the free energy of Ca2+ binding in a simple manner to perform mechanical work to open the pore.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: Ligand-activated ion channel gating. [image: ]


Figure 2: Sequence analysis of proteins containing RCK domains.[image: ]


Figure 3: Biochemical analysis of MthK.[image: ]


Figure 4: Electrophysiological analysis of MthK in lipid bilayers.[image: ]


Figure 5: Structure of the MthK K+ channel.[image: ]


Figure 6: Structure of the gating ring.[image: ]


Figure 7: Comparison of different RCK domains reveals possible gating motions.[image: ]


Figure 8: Proposed mechanism of gating.[image: ]
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