







    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

                    
        
            
    
        
            
                
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature biotechnology

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 18 November 2012



                    Microparticles bearing encephalitogenic peptides induce T-cell tolerance and ameliorate experimental autoimmune encephalomyelitis

                    	Daniel R Getts1,2Â na1, 
	Aaron J Martin1,2Â na1, 
	Derrick P McCarthy1,2, 
	Rachael L Terry3, 
	Zoe N Hunter1,2, 
	Woon Teck Yap4, 
	Meghann Teague Getts1,2, 
	Michael Pleiss5, 
	Xunrong Luo2,6, 
	Nicholas JC King3, 
	Lonnie D Shea4 & 
	â€¦
	Stephen D Miller1,2Â 

Show authors

                    

                    
                        
    Nature Biotechnology

                        volumeÂ 30,Â pages 1217â€“1224 (2012)Cite this article
                    

                    
        
            	
                        11k Accesses

                    
	
                        312 Citations

                    
	
                            62 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Autoimmune diseases
	Biomaterials
	Immune tolerance


    


                
    
    
        
            
                
                    
                        
                    
                
            
            
                
                    A Corrigendum to this article was published on 10 June 2013

                
            
        

    

    
        
            
                
                    
                        
                    
                
            
            This article has been updated

        

    
    

                
            


        
            Abstract
Aberrant T-cell activation underlies many autoimmune disorders, yet most attempts to induce T-cell tolerance have failed. Building on previous strategies for tolerance induction that exploited natural mechanisms for clearing apoptotic debris, we show that antigen-decorated microparticles (500-nm diameter) induce long-term T-cell tolerance in mice with relapsing experimental autoimmune encephalomyelitis. Specifically, intravenous infusion of either polystyrene or biodegradable poly(lactide-co-glycolide) microparticles bearing encephalitogenic peptides prevents the onset and modifies the course of the disease. These beneficial effects require microparticle uptake by marginal zone macrophages expressing the scavenger receptor MARCO and are mediated in part by the activity of regulatory T cells, abortive T-cell activation and T-cell anergy. Together these data highlight the potential for using microparticles to target natural apoptotic clearance pathways to inactivate pathogenic T cells and halt the disease process in autoimmunity.
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                    Figure 1: Antigen-coupled polystyrene microparticles are effective for inducing tolerance for the prevention and treatment of EAE.


Figure 2: MARCO has a crucial role in tolerance induction using antigen-coupled microparticles.


Figure 3: Response of antigen-specific T cells to tolerance induction with Ag-PSB.


Figure 4: Antigen-specific T cells undergo suboptimal proliferation in response to Ag-PSB.


Figure 5: Antigen-specific T cells are abortively activated after Ag-PSB encounter but do not synthesize IL-17A and IFN-Î³ after direct in vivo exposure to Ag-PSB or after subsequent immunogenic stimulation.


Figure 6: Short-term tolerance induced by i.v. treatment with Ag-PSB is caused primarily by anergy induction.
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