







    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: 09 June 2005



                    The structure of the myosin VI motor reveals the mechanism of directionality reversal

                    	Julie Ménétrey1 na1, 
	Amel Bahloul1 na1, 
	Amber L. Wells2, 
	Christopher M. Yengo2, 
	Carl A. Morris2, 
	H. Lee Sweeney2 & 
	…
	Anne Houdusse1 

Show authors

                    

                    
                        
    Nature

                        volume 435, pages 779–785 (2005)Cite this article
                    

                    
        
            	
                        1876 Accesses

                    
	
                        177 Citations

                    
	
                            1 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Here we solve a 2.4-Å structure of a truncated version of the reverse-direction myosin motor, myosin VI, that contains the motor domain and binding sites for two calmodulin molecules. The structure reveals only minor differences in the motor domain from that in plus-end directed myosins, with the exception of two unique inserts. The first is near the nucleotide-binding pocket and alters the rates of nucleotide association and dissociation. The second unique insert forms an integral part of the myosin VI converter domain along with a calmodulin bound to a novel target motif within the insert. This serves to redirect the effective ‘lever arm’ of myosin VI, which includes a second calmodulin bound to an ‘IQ motif’, towards the pointed (minus) end of the actin filament. This repositioning largely accounts for the reverse directionality of this class of myosin motors. We propose a model incorporating a kinesin-like uncoupling/docking mechanism to provide a full explanation of the movements of myosin VI.
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                    Figure 1: 
                        Crystal structure of myosin VI.
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Figure 2: 
                        Insert 1 modulates nucleotide binding and switch I flexibility.
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Figure 3: 
                        Reorientation of the myosin VI lever arm by its unique converter.
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Figure 4: 
                        A new CaM-binding motif that interacts strongly with 4Ca
                        2+
                        -CaM.
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Figure 5: 
                        Directionality of movement and power stroke in myosin motors.
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