







    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: 01 April 2012



                    Pathogen-induced human TH17 cells produce IFN-γ or IL-10 and are regulated by IL-1β

                    	Christina E. Zielinski1 nAff4, 
	Federico Mele1, 
	Dominik Aschenbrenner1, 
	David Jarrossay1, 
	Francesca Ronchi1, 
	Marco Gattorno2, 
	Silvia Monticelli1, 
	Antonio Lanzavecchia1,3 & 
	…
	Federica Sallusto1 

Show authors

                    

                    
                        
    Nature

                        volume 484, pages 514–518 (2012)Cite this article
                    

                    
        
            	
                        24k Accesses

                    
	
                        693 Citations

                    
	
                            21 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Cytokines
	Pathogens


    


                
    
    

    
        
            
                
                    
                        
                    
                
            
            This article has been updated

        

    
    

                
            


        
            Abstract
IL-17-producing CD4+ T helper cells (TH17) have been extensively investigated in mouse models of autoimmunity1. However, the requirements for differentiation and the properties of pathogen-induced human TH17 cells remain poorly defined. Using an approach that combines the in vitro priming of naive T cells with the ex vivo analysis of memory T cells, we describe here two types of human TH17 cells with distinct effector function and differentiation requirements. Candida albicans-specific TH17 cells produced IL-17 and IFN-γ, but no IL-10, whereas Staphylococcus aureus-specific TH17 cells produced IL-17 and could produce IL-10 upon restimulation. IL-6, IL-23 and IL-1β contributed to TH17 differentiation induced by both pathogens, but IL-1β was essential in C. albicans-induced TH17 differentiation to counteract the inhibitory activity of IL-12 and to prime IL-17/IFN-γ double-producing cells. In addition, IL-1β inhibited IL-10 production in differentiating and in memory TH17 cells, whereas blockade of IL-1β in vivo led to increased IL-10 production by memory TH17 cells. We also show that, after restimulation, TH17 cells transiently downregulated IL-17 production through a mechanism that involved IL-2-induced activation of STAT5 and decreased expression of ROR-γt. Taken together these findings demonstrate that by eliciting different cytokines C. albicans and S. aureus prime TH17 cells that produce either IFN-γ or IL-10, and identify IL-1β and IL-2 as pro- and anti-inflammatory regulators of TH17 cells both at priming and in the effector phase.
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                    Figure 1: In vitro priming of human naive T cells with C. albicans or S. aureus induces T
H17 cells that produce either IFN-γ or IL-10.
[image: ]


Figure 2: Cytokine production by C. albicans- and S. aureus-specific memory T
H17 cells.
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Figure 3: Cytokine requirements for T
H17 differentiation induced by C. albicans and S. aureus.
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Figure 4: Downregulation of ROR-γt and IL-2-mediated activation of STAT5 limit IL-17 production in activated T
H17 clones.
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