







    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: 26 May 2005



                    Structural basis for the regulation of tubulin by vinblastine

                    	Benoît Gigant1, 
	Chunguang Wang1, 
	Raimond B. G. Ravelli2, 
	Fanny Roussi3, 
	Michel O. Steinmetz4, 
	Patrick A. Curmi5 nAff6, 
	André Sobel5 & 
	…
	Marcel Knossow1 

Show authors

                    

                    
                        
    Nature

                        volume 435, pages 519–522 (2005)Cite this article
                    

                    
        
            	
                        7242 Accesses

                    
	
                        570 Citations

                    
	
                            13 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Vinblastine is one of several tubulin-targeting Vinca alkaloids that have been responsible for many chemotherapeutic successes since their introduction in the clinic as antitumour drugs1. In contrast with the two other classes of small tubulin-binding molecules (Taxol2 and colchicine3), the binding site of vinblastine is largely unknown and the molecular mechanism of this drug has remained elusive. Here we report the X-ray structure of vinblastine bound to tubulin in a complex with the RB3 protein stathmin-like domain (RB3-SLD). Vinblastine introduces a wedge at the interface of two tubulin molecules and thus interferes with tubulin assembly. Together with electron microscopical and biochemical data, the structure explains vinblastine-induced tubulin self-association into spiral aggregates at the expense of microtubule growth4. It also shows that vinblastine and the amino-terminal part of RB3-SLD binding sites share a hydrophobic groove on the α-tubulin surface that is located at an intermolecular contact in microtubules. This is an attractive target for drugs designed to perturb microtubule dynamics by interfacial interference, for which tubulin seems ideally suited because of its propensity to self-associate.
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                    Figure 1: 
                        The vinblastine-binding site.
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Figure 2: 
                        Structural changes in (Tc)
                        
                        2
                        R after binding vinblastine.
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Figure 3[image: ]


Figure 4: 
                        The pseudo-first-order plot of the apparent rate constants for binding of vinblastine at the indicated concentrations to 0.3 µM (Tc)
                        
                        2
                        R yields the values of 
                        k
                        +
                         (slope) and 
                        k
                        -
                         (ordinate intercept). The influence of SLDs on vinblastine-mediated formation of spiral aggregates.
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The antitumour drug vinblastine is known to target tubulin. Its actual binding site and mechanism of action are unknown but now the X-ray structure of vinblastine bound in a tubulin/protein complex has been determined. Vinblastine introduces a wedge at the junction of two tubulin molecules, thereby interfering with microtubule production and promoting self-association of tubulin molecules into spiral aggregates. A hydrophobic groove on the α-tubulin surface acts both as a binding site for vinblastine and as a point of intermolecular contact in microtubules, so may be an attractive candidate for new microtubule depolymerizing drugs.
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