







    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 Immunology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature immunology

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 22 March 2009



                    Autophagy enhances the presentation of endogenous viral antigens on MHC class I molecules during HSV-1 infection

                    	Luc English1, 
	Magali Chemali1, 
	Johanne Duron1, 
	Christiane Rondeau1, 
	Annie Laplante1, 
	Diane Gingras1, 
	Diane Alexander2, 
	David Leib2, 
	Christopher Norbury3, 
	Roger Lippé1 & 
	…
	Michel Desjardins1,4,5 

Show authors

                    

                    
                        
    Nature Immunology

                        volume 10, pages 480–487 (2009)Cite this article
                    

                    
        
            	
                        3804 Accesses

                    
	
                        347 Citations

                    
	
                            13 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Viral proteins are usually processed by the 'classical' major histocompatibility complex (MHC) class I presentation pathway. Here we showed that although macrophages infected with herpes simplex virus type 1 (HSV-1) initially stimulated CD8+ T cells by this pathway, a second pathway involving a vacuolar compartment was triggered later during infection. Morphological and functional analyses indicated that distinct forms of autophagy facilitated the presentation of HSV-1 antigens on MHC class I molecules. One form of autophagy involved a previously unknown type of autophagosome that originated from the nuclear envelope. Whereas interferon-γ stimulated classical MHC class I presentation, fever-like hyperthermia and the pyrogenic cytokine interleukin 1β activated autophagy and the vacuolar processing of viral peptides. Viral peptides in autophagosomes were further processed by the proteasome, which suggests a complex interaction between the vacuolar and MHC class I presentation pathways.
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                    Figure 1: A vacuolar pathway participates in the processing of endogenous viral proteins for presentation on MHC class I molecules.[image: ]


Figure 2: Autophagy induced during HSV-1 infection contributes to the processing and presentation of endogenous viral antigens on MHC class I molecules.[image: ]


Figure 3: Both gB and LC3 accumulate in perinuclear regions during HSV-1 infection.[image: ]


Figure 4: HSV-1 induces the formation of autophagosome-like structures from the nuclear envelopes of infected macrophages.[image: ]


Figure 5: The four-layered membrane structures that emerge from the nuclear envelope have autophagosome-like features.[image: ]


Figure 6: Involvement of lytic vacuolar compartments in the processing and presentation of endogenous antigens on MHC class I molecules after treatment with proinflammatory cytokines.[image: ]
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