







    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: 02 July 2008



                    Crystal structure of the neurotrophin-3 and p75NTR symmetrical complex

                    	Yong Gong1Â na1, 
	Peng Cao1Â na1, 
	Hong-jun Yu1 & 
	â€¦
	Tao Jiang1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 454,Â pages 789â€“793 (2008)Cite this article
                    

                    
        
            	
                        2817 Accesses

                    
	
                        97 Citations

                    
	
                            10 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Neurotrophins (NTs) are important regulators for the survival, differentiation and maintenance of different peripheral and central neurons. NTs bind to two distinct classes of glycosylated receptor: the p75 neurotrophin receptor (p75NTR) and tyrosine kinase receptors (Trks). Whereas p75NTR binds to all NTs, the Trk subtypes are specific for each NT1,2. The question of whether NTs stimulate p75NTR by inducing receptor homodimerization is still under debate. Here we report the 2.6-Ã… resolution crystal structure of neurotrophin-3 (NT-3) complexed to the ectodomain of glycosylated p75NTR. In contrast to the previously reported asymmetric complex structure, which contains a dimer of nerve growth factor (NGF) bound to a single ectodomain of deglycosylated p75NTR (ref. 3), we show that NT-3 forms a central homodimer around which two glycosylated p75NTR molecules bind symmetrically. Symmetrical binding occurs along the NT-3 interfaces, resulting in a 2:2 ligandâ€“receptor cluster. A comparison of the symmetrical and asymmetric structures reveals significant differences in ligandâ€“receptor interactions and p75NTR conformations. Biochemical experiments indicate that both NT-3 and NGF bind to p75NTR with 2:2 stoichiometry in solution, whereas the 2:1 complexes are the result of artificial deglycosylation. We therefore propose that the symmetrical 2:2 complex reflects a native state of p75NTR activation at the cell surface. These results provide a model for NTs-p75NTR recognition and signal generation, as well as insights into coordination between p75NTR and Trks.
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                    Figure 1: Architecture of the NT-3â€“p75
NTR complex.
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Figure 2: Interactions between p75
NTR and NT-3.
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Figure 3: Structural comparison.
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Figure 4: Comparison of the 2:2 NT-3â€“p75
NTR complex with the 2:1 NGFâ€“dg-p75
NTR complex.
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        Editorial Summary
Neurotrophins and the p75NTR receptor
Neurotrophins (NTs) are key factors for the development and maintenance of the mammalian nervous system. The binding of neurotrophins to the p75NTR receptor induces either cell survival or apoptosis. p75NTR also plays a very important role in Alzheimer's disease, tumour development and metastasis. In spite of this knowledge, the fundamental mechanism of interaction between p75NTR and neurotrophins is not clear. Here Yong Gong et al. report the crystal structure of a 2:2 symmetrical complex of neurotrophin-3 (NT-3) and p75NTR. The structure reveals the detailed interaction mode between p75NTR and NT-3, and provides a basis to understand diverse p75NTR functions and facilitate the therapeutic utility of neurotrophins as clinical agents.
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