







    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: 12 August 2007



                    Loss of integrin αvβ8 on dendritic cells causes autoimmunity and colitis in mice

                    	Mark A. Travis1 nAff5, 
	Boris Reizis2, 
	Andrew C. Melton1, 
	Emma Masteller3, 
	Qizhi Tang3, 
	John M. Proctor4, 
	Yanli Wang1, 
	Xin Bernstein1, 
	Xiaozhu Huang1, 
	Louis F. Reichardt4, 
	Jeffrey A. Bluestone3 & 
	…
	Dean Sheppard1 

Show authors

                    

                    
                        
    Nature

                        volume 449, pages 361–365 (2007)Cite this article
                    

                    
        
            	
                        5021 Accesses

                    
	
                        373 Citations

                    
	
                            17 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
The cytokine transforming growth factor-β (TGF-β) is an important negative regulator of adaptive immunity1,2,3. TGF-β is secreted by cells as an inactive precursor that must be activated to exert biological effects4, but the mechanisms that regulate TGF-β activation and function in the immune system are poorly understood. Here we show that conditional loss of the TGF-β-activating integrin αvβ8 on leukocytes causes severe inflammatory bowel disease and age-related autoimmunity in mice. This autoimmune phenotype is largely due to lack of αvβ8 on dendritic cells, as mice lacking αvβ8 principally on dendritic cells develop identical immunological abnormalities as mice lacking αvβ8 on all leukocytes, whereas mice lacking αvβ8 on T cells alone are phenotypically normal. We further show that dendritic cells lacking αvβ8 fail to induce regulatory T cells (TR cells) in vitro, an effect that depends on TGF-β activity. Furthermore, mice lacking αvβ8 on dendritic cells have reduced proportions of TR cells in colonic tissue. These results suggest that αvβ8-mediated TGF-β activation by dendritic cells is essential for preventing immune dysfunction that results in inflammatory bowel disease and autoimmunity, effects that are due, at least in part, to the ability of αvβ8 on dendritic cells to induce and/or maintain tissue TR cells.
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                    Figure 1: 
                        (Vav1-cre)Itgb8
                        fl/fl
                         mice develop age-related autoimmunity.
                      [image: ]


Figure 2: 
                        (Vav1-cre)Itgb8
                        fl/fl
                         mice develop enhanced numbers of activated/memory T cells expressing IL-4 and IFN-γ, and increased serum IgE, IgG1 and IgA levels.
                      [image: ]


Figure 3: 
                        Mice lacking integrin β
                        
                        8
                         on dendritic cells develop an identical immune phenotype to mice lacking β
                        
                        8
                         integrin on all leukocytes.
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Figure 4: 
                        β
                        
                        8
                        -deficient dendritic cells fail to induce T
                        
                        R
                         cells 
                        in vitro
                        , and 
                        (CD11c-cre)Itgb8
                        fl/fl
                         mice have reduced proportions of T
                        
                        R
                         cells in colonic tissue.
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        Editorial Summary
Balancing the immune forces
Maintaining a balance between beneficial activation of immune responses and inappropriate immune attack of normal tissues requires multiple checks and balances. The cytokine TGF-β (transforming growth factor-β) is major player in one such pathway, as a negative regulator of adaptive immunity, but it has been unclear what activates TGF-β and which immune cells are critical to its action. Now the integrin αvβ8 has been identified as a critical activator of TGF-β; loss of this integrin on tissue dendritic cells activates TGF-β, which in turn induces regulatory T cells. In the absence of this pathway, mice develop autoimmunity and severe inflammation of the colon that resembles human ulcerative colitis.
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