







    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: 04 August 2013



                    Vesicular and non-vesicular transport feed distinct glycosylation pathways in the Golgi

                    	Giovanni D’Angelo1,2, 
	Takefumi Uemura3, 
	Chia-Chen Chuang4, 
	Elena Polishchuk1, 
	Michele Santoro1, 
	Henna Ohvo-Rekilä5, 
	Takashi Sato3, 
	Giuseppe Di Tullio6, 
	Antonio Varriale2, 
	Sabato D’Auria2, 
	Tiziana Daniele6, 
	Fabrizio Capuani1, 
	Ludger Johannes7,8, 
	Peter Mattjus5, 
	Maria Monti9, 
	Piero Pucci9, 
	Roger L. Williams10, 
	John E. Burke10, 
	Frances M. Platt4, 
	Akihiro Harada3,11 & 
	…
	Maria Antonietta De Matteis1 

Show authors

                    

                    
                        
    Nature

                        volume 501, pages 116–120 (2013)Cite this article
                    

                    
        
            	
                        16k Accesses

                    
	
                        121 Citations

                    
	
                            9 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Golgi


    


                
    
    

    
    

                
            


        
            Abstract
Newly synthesized proteins and lipids are transported across the Golgi complex via different mechanisms whose respective roles are not completely clear. We previously identified a non-vesicular intra-Golgi transport pathway for glucosylceramide (GlcCer)—the common precursor of the different series of glycosphingolipids—that is operated by the cytosolic GlcCer-transfer protein FAPP2 (also known as PLEKHA8) (ref. 1). However, the molecular determinants of the FAPP2-mediated transfer of GlcCer from the cis-Golgi to the trans-Golgi network, as well as the physiological relevance of maintaining two parallel transport pathways of GlcCer—vesicular and non-vesicular—through the Golgi, remain poorly defined. Here, using mouse and cell models, we clarify the molecular mechanisms underlying the intra-Golgi vectorial transfer of GlcCer by FAPP2 and show that GlcCer is channelled by vesicular and non-vesicular transport to two topologically distinct glycosylation tracks in the Golgi cisternae and the trans-Golgi network, respectively. Our results indicate that the transport modality across the Golgi complex is a key determinant for the glycosylation pattern of a cargo and establish a new paradigm for the branching of the glycosphingolipid synthetic pathway.
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                    Figure 1: FAPP2 selectively controls the levels of globosides in vivo.[image: ]


Figure 2: FAPP2 is selectively required for Gb3 synthesis.[image: ]


Figure 3: Vesicular GlcCer transport feeds GM3 synthesis in the Golgi cisternae, whereas non-vesicular GlcCer transport feeds Gb3 synthesis in the TGN.[image: ]


Figure 4: GlcCer binding enhances the binding of FAPP2 to PtdIns4P and targets it to the TGN.[image: ]
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