







    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 Medicine]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature medicine

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 05 August 2012



                    Bat3 promotes T cell responses and autoimmunity by repressing Tim-3–mediated cell death and exhaustion

                    	Manu Rangachari1 na1, 
	Chen Zhu1 na1, 
	Kaori Sakuishi1, 
	Sheng Xiao1, 
	Jozsef Karman1 nAff9, 
	Andrew Chen1, 
	Mathieu Angin2, 
	Andrew Wakeham3, 
	Edward A Greenfield4, 
	Raymond A Sobel5, 
	Hitoshi Okada3,6,7, 
	Peter J McKinnon8, 
	Tak W Mak3, 
	Marylyn M Addo2, 
	Ana C Anderson1 & 
	…
	Vijay K Kuchroo1 

Show authors

                    

                    
                        
    Nature Medicine

                        volume 18, pages 1394–1400 (2012)Cite this article
                    

                    
        
            	
                        8212 Accesses

                    
	
                        245 Citations

                    
	
                            10 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Autoimmunity
	Cell death
	Molecularly targeted therapy


    


                
    
    

    
        
            
                
                    
                        
                    
                
            
            This article has been updated

        

    
    

                
            


        
            Abstract
T cell immunoglobulin and mucin domain–containing 3 (Tim-3) is an inhibitory receptor that is expressed on exhausted T cells during infection with HIV-1 and hepatitis C virus. By contrast, Tim-3 expression and function are defective in multiple human autoimmune diseases. However, the molecular mechanisms modulating Tim-3 function are not well understood. Here we show that human leukocyte antigen B (HLA-B)-associated transcript 3 (Bat3) binds to, and represses the function of, Tim-3. Bat3 protects T helper type 1 (TH1) cells from galectin-9–mediated cell death and promotes both proliferation and proinflammatory cytokine production. Bat3-deficient T cells have elevated expression of exhaustion-associated molecules such as Tim-3, Lag3, Prdm1 and Pbx3, and Bat3 knockdown in myelin-antigen–specific CD4+ T cells markedly inhibits the development of experimental autoimmune encephalomyelitis while promoting the expansion of a dysfunctional Tim-3hi, interferon-γ (IFN-γ)loCD4+ cell population. Furthermore, expression of Bat3 is reduced in exhausted Tim-3+ T cells from mouse tumors and HIV-1–infected individuals. These data indicate that Bat3 acts as an inhibitor of Tim-3–dependent exhaustion and cell death. Bat3 may thus represent a viable therapeutic target in autoimmune disorders, chronic infections and cancers.
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                    Figure 1: Bat3 binds to the Tim-3 tail in a galectin-9–dependent manner.[image: ]


Figure 2: Bat3 promotes TH1 cell function and protects from galectin-9–mediated cell death.[image: ]


Figure 3: Bat3 expression in the hematopoietic compartment promotes CNS autoimmunity.[image: ]


Figure 4: Loss of Bat3 function in T cells induces an exhausted-like phenotype.[image: ]


Figure 5: Bat3 expression in CD4+ T cells is required for TH1 cell–driven EAE.[image: ]


Figure 6: Bat3 expression is reduced in Tim-3+ exhausted T cells.[image: ]
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