







    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: 13 December 2007



                    Crystal structure of the sodium–potassium pump

                    	J. Preben Morth1,2, 
	Bjørn P. Pedersen1,2, 
	Mads S. Toustrup-Jensen1,3, 
	Thomas L.-M. Sørensen2 nAff4, 
	Janne Petersen1,3, 
	Jens Peter Andersen1,3, 
	Bente Vilsen1,3 na1 & 
	…
	Poul Nissen1,2 na1 

Show authors

                    

                    
                        
    Nature

                        volume 450, pages 1043–1049 (2007)Cite this article
                    

                    
        
            	
                        13k Accesses

                    
	
                        710 Citations

                    
	
                            19 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
The Na+,K+-ATPase generates electrochemical gradients for sodium and potassium that are vital to animal cells, exchanging three sodium ions for two potassium ions across the plasma membrane during each cycle of ATP hydrolysis. Here we present the X-ray crystal structure at 3.5 Å resolution of the pig renal Na+,K+-ATPase with two rubidium ions bound (as potassium congeners) in an occluded state in the transmembrane part of the α-subunit. Several of the residues forming the cavity for rubidium/potassium occlusion in the Na+,K+-ATPase are homologous to those binding calcium in the Ca2+-ATPase of sarco(endo)plasmic reticulum. The β- and γ-subunits specific to the Na+,K+-ATPase are associated with transmembrane helices αM7/αM10 and αM9, respectively. The γ-subunit corresponds to a fragment of the V-type ATPase c subunit. The carboxy terminus of the α-subunit is contained within a pocket between transmembrane helices and seems to be a novel regulatory element controlling sodium affinity, possibly influenced by the membrane potential.
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                        Functional characterization of Na
                        +
                        ,K
                        +
                        -ATPase used for crystallization.
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Figure 2: 
                        Crystal packing and electron-density map.
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Figure 3: 
                        Architecture of the Na
                        +
                        ,K
                        +
                        -ATPase αβγ complex and the K
                        +
                        /Rb
                        +
                         sites.
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Figure 4: 
                        Interactions between α and β and between α and γ transmembrane helices.
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Figure 5: 
                        Structural comparison of the Na
                        +
                        ,K
                        +
                         ATPase with the Ca
                        2+
                        -ATPase.
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Figure 6: 
                        The C-terminal switch.
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