







    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 Cell Biology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature cell biology

	brief communications

	
                                    article


    
        
        
            
            
                
                    	Brief Communication
	Published: 28 January 2002



                    α-Synuclein is phosphorylated in synucleinopathy lesions

                    	Hideo Fujiwara1 na1, 
	Masato Hasegawa1 na1 na2 nAff5, 
	Naoshi Dohmae2, 
	Akiko Kawashima1, 
	Eliezer Masliah3, 
	Matthew S. Goldberg4, 
	Jie Shen4, 
	Koji Takio2 & 
	…
	Takeshi Iwatsubo1 na2 

Show authors

                    

                    
                        
    Nature Cell Biology

                        volume 4, pages 160–164 (2002)Cite this article
                    

                    
        
            	
                        12k Accesses

                    
	
                        1480 Citations

                    
	
                            22 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
The deposition of the abundant presynaptic brain protein α-synuclein as fibrillary aggregates in neurons or glial cells is a hallmark lesion in a subset of neurodegenerative disorders. These disorders include Parkinson's disease (PD), dementia with Lewy bodies (DLB) and multiple system atrophy, collectively referred to as synucleinopathies1,2. Importantly, the identification of missense mutations in the α-synuclein gene in some pedigrees of familial PD has strongly implicated α-synuclein in the pathogenesis of PD and other synucleinopathies3. However, specific post-translational modifications that underlie the aggregation of α-synuclein in affected brains have not, as yet, been identified. Here, we show by mass spectrometry analysis and studies with an antibody that specifically recognizes phospho-Ser 129 of α-synuclein, that this residue is selectively and extensively phosphorylated in synucleinopathy lesions. Furthermore, phosphorylation of α-synuclein at Ser 129 promoted fibril formation in vitro. These results highlight the importance of phosphorylation of filamentous proteins in the pathogenesis of neurodegenerative disorders.
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                    Figure 1: Purification and characterization of α-synuclein from human brains.[image: ]


Figure 2: Identification of a phosphorylated amino acid residue by nanoelectrospray tandem mass spectrometry.[image: ]


Figure 3: Characterization of the anti-PSer129 antibody.[image: ]


Figure 4: Immunohistochemistry of synucleinopathy lesions.[image: ]


Figure 5: Phosphorylation of Ser 129 of recombinant human α-synuclein and its effect on fibrillization.[image: ]
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