







    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: 17 October 2002



                    Neurotrophin-evoked depolarization requires the sodium channel NaV1.9

                    	Robert Blum1Â na1, 
	Karl W. Kafitz1Â na1 & 
	Arthur Konnerth1Â 



                    

                    
                        
    Nature

                        volumeÂ 419,Â pages 687â€“693 (2002)Cite this article
                    

                    
        
            	
                        2347 Accesses

                    
	
                        208 Citations

                    
	
                            13 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Brain-derived neurotrophic factor (BDNF) and other neurotrophins are essential for normal brain function. Many types of neurons in the central nervous system are excited by BDNF or neurotrophin-4/5, an action that has recently been implicated in synaptic plasticity. The mechanisms involved in this transmitter-like action of neurotrophins remains unclear. Here, by screening candidate genes with an antisense messenger RNA expression approach and by co-expressing the receptor tyrosine kinase TrkB and various sodium channels, we demonstrate that the tetrodotoxin-insensitive sodium channel NaV1.9 underlies the neurotrophin-evoked excitation. These results establish the molecular basis of neurotrophin-evoked depolarization and reveal a mechanism of ligand-mediated sodium channel activation.
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                    Figure 1: Pharmacological properties of the BDNF-evoked inward current (INa).[image: ]


Figure 2: TrkB is required for BDNF-evoked INa in SH-SY5Y cells.[image: ]


Figure 3: NaV1.9 is required for BDNF-evoked INa in SH-SY5Y cells.[image: ]


Figure 4: Reconstitution of BDNF-evoked INa in HEK-293 cells.[image: ]


Figure 5: Comparison of reconstituted and neuronal BDNF-evoked INa.[image: ]


Figure 6: NaV1.9 is required for BDNF-evoked INa in hippocampal neurons.[image: ]
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