







    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: 28 April 2010



                    G domain dimerization controls dynamin's assembly-stimulated GTPase activity

                    	Joshua S. Chappie1,2, 
	Sharmistha Acharya2, 
	Marilyn Leonard2, 
	Sandra L. Schmid2 & 
	â€¦
	Fred Dyda1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 465,Â pages 435â€“440 (2010)Cite this article
                    

                    
        
            	
                        4199 Accesses

                    
	
                        216 Citations

                    
	
                            7 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Cell division
	Hydrolases
	Structural biology


    


                
    
    

    
    

                
            


        
            Abstract
Dynamin is an atypical GTPase that catalyses membrane fission during clathrin-mediated endocytosis. The mechanisms of dynaminâ€™s basal and assembly-stimulated GTP hydrolysis are unknown, though both are indirectly influenced by the GTPase effector domain (GED). Here we present the 2.0â€‰Ã… resolution crystal structure of a human dynamin 1-derived minimal GTPaseâ€“GED fusion protein, which was dimeric in the presence of the transition state mimic GDP.AlF4-.The structure reveals dynaminâ€™s catalytic machinery and explains how assembly-stimulated GTP hydrolysis is achieved through G domain dimerization. A sodium ion present in the active site suggests that dynamin uses a cation to compensate for the developing negative charge in the transition state in the absence of an arginine finger. Structural comparison to the rat dynamin G domain reveals key conformational changes that promote G domain dimerization and stimulated hydrolysis. The structure of the GTPaseâ€“GED fusion protein dimer provides insight into the mechanisms underlying dynamin-catalysed membrane fission.
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                    Figure 1: Structure of GG dimer.
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Figure 2: Catalytic machinery involved in dynamin GTP hydrolysis.
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Figure 3: Active site conformational changes induced by dynamin G-domain dimerization and GTP hydrolysis.
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Figure 4: Functional analyses of dynamin active site mutants.
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Figure 5: Structure and conformational changes of the BSE.
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Dynamin structure and GTPase activity
Dynamin catalyses membrane fission of clathrin-coated endocytic vesicles. In this study, Chappie et al. present the 2.0-Ã… resolution crystal structure of a minimal GTPaseâ€“GED fusion protein constructed from human dynamin 1, which has dimerized in the presence of the transition-state mimic GDP.AlF4âˆ’. The structure reveals the catalytic machinery and explains how assembly-stimulated GTP hydrolysis is achieved through dimerization of the G domain. The structural analysis provides new insight into the mechanisms underlying dynamin-catalysed membrane fission.
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