







    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: 23 October 2008



                    BAX activation is initiated at a novel interaction site

                    	Evripidis Gavathiotis1,2,3Â na1, 
	Motoshi Suzuki4Â na1, 
	Marguerite L. Davis1,2,3, 
	Kenneth Pitter1,2,3, 
	Gregory H. Bird1,2,3, 
	Samuel G. Katz1,2,3, 
	Ho-Chou Tu5, 
	Hyungjin Kim5, 
	Emily H.-Y. Cheng5, 
	Nico Tjandra4 & 
	â€¦
	Loren D. Walensky1,2,3Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 455,Â pages 1076â€“1081 (2008)Cite this article
                    

                    
        
            	
                        6614 Accesses

                    
	
                        550 Citations

                    
	
                            593 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
BAX is a pro-apoptotic protein of the BCL-2 family that is stationed in the cytosol until activated by a diversity of stress stimuli to induce cell death. Anti-apoptotic proteins such as BCL-2 counteract BAX-mediated cell death. Although an interaction site that confers survival functionality has been defined for anti-apoptotic proteins, an activation site has not been identified for BAX, rendering its explicit trigger mechanism unknown. We previously developed stabilized Î±-helix of BCL-2 domains (SAHBs) that directly initiate BAX-mediated mitochondrial apoptosis. Here we demonstrate by NMR analysis that BIM SAHB binds BAX at an interaction site that is distinct from the canonical binding groove characterized for anti-apoptotic proteins. The specificity of the human BIM-SAHBâ€“BAX interaction is highlighted by point mutagenesis that disrupts functional activity, confirming that BAX activation is initiated at this novel structural location. Thus, we have now defined a BAX interaction site for direct activation, establishing a new target for therapeutic modulation of apoptosis.
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                    Figure 1: 
                        NMR analysis of BAX on BIM SAHB titration.
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Figure 2: 
                        Orientation of BIM SAHB at the BAX binding site.
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Figure 3: BIM SAHB directly initiates BAX activation  in vitro. [image: ]


Figure 4: 
                        Sequence specificity of BIM-SAHB-induced BAX activation.
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Figure 5: 
                        Mutagenesis of the BAX interaction site impairs activation and BAX-mediated apoptosis.
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